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General
Applied symbols and writing style conventions

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.

RADOS Health Physics Product Families RADOS

CheckPoint:Body™ ol CheckPoint:Waste™

CheckPoint:Gate™

Detection, Measurement, Protection ... For a Safer World !

Figure 1-1: RADOS Health Physics product family overview

CheckPoint:Body™ family:

The use of radioactive materials can cause radioactive contamination
spots in buildings and working areas. CheckPoint:Body ™ mainly
concerns the checking 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.

Family Members applicable TwoStep ™-Exit

The actual build of the CheckPoint:Body™
r ’ TwoStep ™-Exit can be reached in Register 2
Technical Data.

Additional information on the CheckPoint:Body™
Family monitors, which are not part of this
Technical Handbook, can be reached by the
RADOS Service Team.

Figure 1-2: TwoStep™-Exit design view

1-1
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General
Applied symbols and writing style conventions

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, with this
documentation not referencing to the actual build type series.

Type series members:

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

(1] TwoStep ™-Exit Body Contamination monitor

=) equipped with BetaFibre™ and/or GammaFibre™ detectors.

Detector type list for use in in the family type series:

Abbr. Name descr. Type Location LxWxH
RFD RADOS RFD485 head / foot / body 228x228x30
Fibre RFD485A/B hand / forearm
Detector RFD485G
small items box
RFD13/40 Thorax body 912x170x50
RFD6/18 Thorax body 495x170x50
RFD4.8/4.8 head / foot 228x228x30

1-2
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General

Applied symbols and writing style conventions

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 TwoStep ™-Exit
types series are individually marked in this Technical Handbook.

The actual build of the CheckPoint:Body™
TwoStep ™-Exit, which is briefly described in this
Technical Handbook, can be reached in Register 2
Technical Data.
For Detailed Information on an enhancement of
your CheckPoint:Body™ TwoStep'"- Exit with
options please consult the manufacturer with the
address given in this handbook.

The update of a CheckPoint:Body™ TwoStep ™-Exit
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 build with
options.

Type series detector options:

Detector options Type Series description

(1] Basic no wall 1000x1180x2290 no back wall with transport bars
2] Basic monitor ~ 1000x1180x2290 with back wall

(3] Basic cover 1000x1180x2290 with back wall and cover plate
(4] Basic colored 1000x1180x2290 metallic colored housing

Type series expansion options:

Option Type Type series

(1] Head detector fixed CheckPoint:Body ™
(2] Head detector manual movement CheckPoint:Body ™
(3] Head detector automatic travelling motion CheckPoint:Body™
(4] Back wall detector RFD in back wall CheckPoint:Body™
(5] Glass sliding door  entrance/exit side CheckPoint:Body™
(6] Barrier entrance/exit side CheckPoint:Body ™

1-3
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General
Applied symbols and writing style conventions

(7] Weight scale foot
(8] Heigth control head

Detector options:

CheckPoint:Body™

CheckPoint:Body™

Option Type Type series

(1] Basis version RRD detectors CheckPoint:Body™
(2] Thorax option RFD detectors CheckPoint:Body ™
(3] Backwall option RFD detectors CheckPoint:Body ™
(4] Small items option RFD detectors CheckPoint:Body ™

Type series extension options:

Option Number Location

o Turnstile control 1 entrance/exit side
2] External TFT display 1 LAN/ monitor area
(3] Card reader upto 2 entrance / inside
4] Language selection up to 4 entrance side

(5] Protocol printer 1 (local/LAN) LAN/ monitor area
(6] UPS 1500 VA 1 electronic

(7] UPS 300VA 1 electronic

(8] Calibration button radio controlled monitor area

1-4
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Applied symbols and writing style conventions

1.3.2 Type series software options

As the technology used for release measurements is not just
differentiated country to country it is also subject to substantial changes in
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

©® Nuclide vectors A nuclide vector impossible of activity
contributions of defined nuclides in the
total activity.

® Detector test A reference measurement with a test
dummy and a test source can be done
for future checks of the detectors

efficiencies.
©®  System check The maintenance and test program.
® Dose rate calculation Algorithm to calculate in dose rates (uSvH)
® P?module measurement time optimisation

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

- optional hardware needed/missing
License - applicable with adequate parameter setting or license only

- Additional Software license needed

1-5
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Text

Text- and CAD system

Data carrier

General
Applied symbols and writing style conventions

1.4 Structure and subdivision

This Technical Handbook has been created according to the guidelines of
DIN EN 61187.

The texts are divided in up to 4 levels:
Level 1: script size of head line 22 pt, bold
Level 2: script size of headline 14 pt, bold
Level 3: script size of headline 12 pt, bold
Level 4: script size of headline 10 pt, bold
Script: Helvetica

Script size: for text 10 pt

1.4.1 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:

H  *.dwg

H  *.skd

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

1.4.2 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.

The data a disk used as standard data carrier is a CD-ROM.
The format for a CD-ROM 700MB.

1-7
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Applied symbols and writing style conventions

1.5 Applied symbols and writing style
conventions

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

/\ GCAUTION

Caution and safety hints have to be duly noted
and complied with.

WARNING

Caution and safety hints that have to be noted
and complied to prevent injuries, damages or
death.

L

Caution and safety hints that have to be noted
and complied to prevent injuries, damages or
death.

Note the operation instruction or the
documentation.

Applied principles in this document is the use of the following symbols are
used:

Prohibited action Mandatory action Warning

1-8
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Example:

* Bold type

* Underlining
* Italic type

General
Applied symbols and writing style conventions

These symbols indicate processes or behaviours not
allowed in the premises of the TwoStep ™-Exit.

These symbols indicate special danger handling the
TwoStep ™ -Exit that presents a risk of personal injury.

These symbols indicate important instructions
accompanying the TwoStep™-Exit or special
procedures with the TwoStep ™-Exit.

These symbols should indicate the kind of danger
precisely.

Writing style conventions

indicates the name of a button to press or touch.
is used to emphasize a word or term.

is used to indicate names, such as the name of
a chapter, or the name of a screen.

* Figure Xillustration = Text referring to illustrations or screen samples

are captioned underneath the image.

1-9
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Product name:

Entries by customer:

Address of manufacturer:

Orders for spares and
service:

Document data:

General
Applied symbols and writing style conventions

1.6 Product information

Machine type:
Model:
Serial number

Order number:

Date of manufacture:

Inventory-no.:

location:

Company name:

Street:
City:
Telephone:

Fax:
E-mail:

Same as above:

Telephone:
Fax:

No. of document and
operating manual:

Date:

CheckPoint:Body ™

TwoStep™- Exit

2009

Mirion Technologies (RADOS) GmbH
Ruhrstrasse 49

22761 Hamburg

+49 (0)40 — 85 193-0

+49 (0)40 — 85 193-256
Info@rados.de

+49 (0)40 — 85 193-187
+49 (0)40 — 85 193-165

D3.00.08.1

07/09
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General
Maintenance and safety

1.7 Maintenance and safety

This chapter describes procedures necessary for keeping your
TwoStep ™-Exit operating reliably.

For troubleshooting problems, refer to the troubleshooting section of the
Technical Handbook. Problems that cannot be solved need to be referred
to your RADOS service team.

1.7.1 Safety notices

This TwoStep ™-Exit 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.

/\  GAUTION

. 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.

1.7.2 Calling for service

When there is a problem with the TwoStep™-Exit an error description
and a suggested solution is 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 solve the problem over the phone and minimize
downtime. If the problem cannot be solved by telephone, 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 TwoStep ™ -Exit when calling for
assistance. Describe the problem and answer the questions from the
service operator about the defects. Follow the instructions provided by
the operator.
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1.7.3

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 TwoStep ™-Exit.
= Do not use aerosol cleaners. The use is not approved and may cause
poor performance or could create a dangerous condition.
/\ CAUTION
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.
= 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 to 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 devices are tripped.
= Any part of the machine is damaged.
1.7.4 Maintenance safety
= Do not attempt any maintenance procedure that is not specifically
described in the documentation supplied with your TwoStep ™ -Exit.
= Do not use aerosol cleaners. The use is not approved and may cause
poor performance or could create a dangerous condition.
1-14
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1.7.5 Operational safety

The TwoStep™- Exit 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 TwoStep ™ - Exit:

= Use the materials and supplies specifically designed for your
TwoStep™- Exit 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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1.8 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.

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

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

which are given in this documentation.

/\  GCAUTION

Severe personnel and material damage may occur
because of

B non- consideration of content of this documentation
B wrong installation or operation

B not permitted removal of safety features

Commissioning/Service

Operation

The commissioning of the monitor requires qualified
expert personnel or RADOS service personnel.

The operation of the monitor requires trained
personnel.
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1.8.1 Electronics

WARNING
J Life Danger
|

If the monitor shows any errors, defects or if repairs
are 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)

Marking of dangers and danger areas

& A | e

\ B Discriminator (detector)
2

B Mains terminal

Danger! Electric shock ®  Connection box
Hiah Voltaae
Application: Electric voltage in working room
A B Switch room, electric distribution, detectors
Attention! Work to be carried out only by qualified expert service

personnel or RADOS service personnel.

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.

m Clearly visible
B Permanently visible

Possible Danger of electric shock.
consequences: B Death

B Serious burnings

Pull power
supply plug
prier ta opening
the casing

Figure 1-3: Mains warning

1-18

Marking

High voltage

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg1_e.doc




Register 1

5 Technical Handbook TwoStep"-Exit
General
Safety precautions
1.8.2 Marking by note signs
The gas supply for the monitor is mounted on the roof and marked with a
sign for inlet and outlet valve. Following warnings are given on the label:
Mains input
Pull power
supply plug
prior to opening
the casing

Mains socket

Figure 1-4: Label at the mains socket

Caution !

After switching
off the mains
switch the
socket will still
ba alive

Achtung !
Nach Ausschaltung
des Hauptschalters
ist die Steckdose
noch unter
Spannung

Figure 1-5: Label at the mains input

/\\ GAUTION

The mains connection on the top of the monitors is
marked with a sign (sticking label) "Pull mains plug
before opening the monitor housing”.
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1.8.3 Name plate

The nameplate attached to the monitor is clearly visible.

Typ - type of monitor, e. g. TwoStep ™- Exit
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

1-20
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1.9 Operating and User Software

1.9.1 QNX 6.3x — operating system with runtime
adaptation

In order to measure objects fast and reliably, many calculations of
individual procedures have to run simultaneously. For instance, in order
to measure the background continuously, a computer system is required
that allows all operations in multi-tasking handling, in real time. For this
aim RADOS 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®, with which for instance databases or special
hardware can be addressed.

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.

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 hours a
day, 365 days a year, non-stop.

The QNX is, time-tested and field-proven, built on a 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 just as important, 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 together provide 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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@@Z‘ [ Memory Protected |
Flash

QNX SOFTWARE SYSTEMS File System TCP/IP Target Agent Serial

MESSABE-PASSING BUS

Critical Process
Monitor

Photon
MicroGUI

Application

Memory PrutectedJ

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

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

Either the switched-on mode is displayed by
a blue-collared rectangle or secondly as a pressed

switch.
H 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,
then the <Enter> is to be activated.

Mouse click:

The mouse pointer is positioned on the desired window element,

and then the left mouse button is pressed.

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”).
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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 with another
mouse click.

It is also possible to select a menu via the keyboard by pressing the key
combination <Alt> plus the underlined letter of the menu button. In the
pull down menu the field can be selected by <Tab> and activated by
<Enter>.

Button

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

Lists

List elements are selected with the mouse pointer and a mouse click. For
selecting list elements not displayed, the sliding bar has to be used.

Scrolling in lists is done through the keyboard with the keys arrow <T>,
arrow <{> or JENTER.

Switches can be selected by <space bar>. Movement within a window is
done by <TAB> or <SHIFT>-<TAB>.
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1.9.6 CeMoSys Client, CeMoSys Server (OPTION)

CeMoSys stands for Central Monitoring System for RADOS
Contamination Monitors. This application supplies the owner of RADOS
contamination monitors with a browser based monitor overview. The
possibility to view the measurement result database, the monitor status
and to administrate the monitor builds the core use of this application.

Following RADOS Contamination monitor are prepared to work with
CeMoSys using the CeMoSys Clientin the operational Software:

B CheckPoint:Body " TwoStep™-Exit, RTM860TS,
TwoStep™-PRE, RTM110

B CheckPoint:Laundry™ RTM750

B CheckPoint:Gate™ RTM910, RTM911(i), Checkln-Clean™

B CheckPoint:Waste™ RTM600, RTM610

B More contamination monitor are planned to be embedded by

RADOS

1-26

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg1_e.doc



RADOS

Technical Handbook TwoStep ™-Exit Register 1

General
Start-up menu

1.10 Start-up menu

The start-up menu is the central navigation tool for all TwoStep ™-Exit
software modules. Every software module can be reached with a click.

health

A Meier

- ‘ -
SYSTEM CHECK ‘ HW setup i | error- { info protocol

Light Box Calibration load parameter ‘ system parameter | QNX - Shell

USER PROFILE |

Figure 1-8: Start-up menu

Software modules provided via the Start-up Menu:

: . used to call the RTM user software the main program to
“ perform contamination measurement

(see Register 3 and Register 4)

ISanvice used to call the utilities and programs to perform for
computer and detector administration.
[ System check ] the maintenance and calibration program for body
contamination monitor (see Register 6).
{UQN bex calibration ] a detector working point module (see Register 7)

[ User profile ]

user administration program (see Register 5)

[ lead paramater ] enables the user to im- and export all TwoStep ™-Exit
[ save parameter ] parameter on a USB-stick(Register 10)

HW Setup program to configured the hardware settings of the present

TwoStep ™-Exit (Register 10)

System parameter ) ) )
program to set i.e. the timestamp and screen resolution

(Register 10)
Error/info protocol
list of the last system internal messages i.e. useful for
QNX Shell troubleshooting

_ enables the user to get access to the local hard disk.
SHUTDOWN shutdown TwoStep ™-Exit
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1.10.1 User Software

The software functions of the monitor in the actual operational mode are
briefly described in Register 3 for measurement and Register 4 for
service operations of this documentation.

These modes are divided as follows:

Checkpoint:Body™ TwoStep™-Exit operational software

" Measurement mode o \ | Service Mode [ .

m 1/0 Test measurement status
D D

Meas. parameter background

Database Background Adj.

Databasek
e

Not ready to measure

ready to measure

contamination

SystemCheck  MPP Hardware QNX Set up OS She

Channel D Options Parameter Config Backup

Shutdown / Reset svstem

Figure 1-9: Software overview

The User software differentiates two main operation conditions:

measurement mode and service mode
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e semvice

service mode

.5 service

measurement mode

Figure 1-10: Service button
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1.10.1.1 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
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 functioning and to measure the background.

1.10.1.2 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. In the service mode there are different
sub-menus available to control the functioning of the monitor and to
adjust all parameters influencing the measured value.

1.10.2 Operational submenu

The programmes 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
programmes.

1.10.2.1 System check

The system check is a calibration tool to investigate quality changes
over a time scale. The software is used to determine the 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. (see register 6)

1.10.2.2 User Profile

The User Profile software is used to administer existing users, add new
users, delete existing users or change the privileges of users operating
software modules. (see register 5)

1.10.2.3 Load /Save configuration

The load / save configuration menu is used to save the operational
parameter set to the TwoStep™- Exit, 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, a USB stick.
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1.10.2.4 HW setup

The HW setup program is designed to alter sensible monitor parameter
after hardware change done to the TwoStep ™-Exit (see register 10)

1.10.2.5 System parameter

The system parameter allows altering the altering QNX system settings
likes date, time, and language or network environment. (see register 10)

1.10.2.6 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.

1.10.2.7 Print screenshot

The print screenshot function is functionally placed on a variety of menu
screens. li 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.
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1.10.3 End User software

/\  ATTENTION

l The shutdown of the TwoStep ™-Exit (e.g. for
maintenance) MUST follow this guideline to
—*- prevent any damages at the measurement
computer or the electronic.

A damage of the TwoStep ™-Exit caused by
ignorance of this guideline will lead to a loss of
guarantee and warrantee by RADOS.

(1) Close running user software with close.

—
[!.!‘I.E_;_gluse ’7@?

Figure 1-12: TwoStep™-Exit close
(2) In the ,start up- Menu*“ select button ,shutdown* to close
operational software.

W - g "
SYSTEM CHECK I HW setup ~ | error-/info protocol

Light Box Calibration | load parameter I system parameter QNX - Shell

RADOS

Figure 1-13: TwoStep™-Exit shutdown

(3) Wait for shutdown process to end.

Shutdown Complete

It is noWw safe to reboot your computer_

Figure 1-14: QNX shutdown

(4) Use the mains switch to shut down the monitor, after the
display shows the end of the shutdown process.
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1.11 Authoritative regulations and guide lines

1.11.1 Guide line for machines

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

/\ GCAUTION

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.

/\  GAUTION

The operation of the machine requires trained
personnel.

1.11.2 Supporting documentation

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

The copyright protection claimed includes all forms and matters of
copyrighted material and information now allowed by statutory or
judicial law or hereinafter granted, including without limitation, 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 RADOS Technology GmbH. Other
company brands and product names may be trademarks or registered
trademarks of the respective companies and are also acknowledged.

All data in this manual takes place using best knowledge, but without
guarantee. We reserve, in the interest of our customers, that
improvements and corrections at hardware, software and documentation
will be made any time without announcement.

Only with written consent from RADOS Germany the contents of this
documentation 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 grateful for suggestions and critic regarding this documentation or
the RTM itself.
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1.13Default-user

In order to ease the user administration and to provide the set-up
process, default users, provided with the needed authorizations for
administration, have been created.

1. Administration default-user

e Name: Superuser
e Password: Superuser
e User group: Superuser

According to this scheme following users have been created

e Master
e Service
e User

o Default

Explanations to the user authorizations in the individual user groups are
stated in Register 5.

When entering the user name and password,
please pay attention to upper and lower case
letters.

We recommend to remove this page from the
documentation or create new users and to delete
the users described on this page, in order of save
monitor operation in the customer environment
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2.1 Technical data

P -

\ |

. 5 .,’.»/":“‘ : . = _ = A ( W_L_; -I
g " & | y | 1
Isometric view side view inside view Top inside view top view
TwoStep ™-Exit -Type-Series
type Power; rated current fuse
[ 230V/50Hz; 0.7A 6.3 A mtr.

M TwoStep™-Exit 00 110V/50-60Hz:  1.5A

make

O Basic no wall Dimensions L xWxH (in mm)

O Basic monitor O 1000 x 1490 x 2490

[ Basic cover O 1000 x 1490 x 2490 with head detector

M Basic colored O 1000 x 1490 x 3099 with moveable head detector

O 1000 x 1530 (1584) x 2490 with door(s) / barriers
O 1000 x 1490 ((1530) (1584)) x 3099  with head detector and door(s) / barriers

Weight w/o shield
Housing O stainless steel [ approx. 430kg [ approx. 500kg
with patented Split-Delta Geometry [0 painted steel [ approx. 550kg [ approx. 850kg
lead shielding gamma [ approx.85 kg [ approx.137 kg [ approx. 137 kg
O10mm 0O 20mm [ approx.68 kg [ approx. 61 kg
Expansion Options
0 head detector 0 movable O fixed O manual
O glass sliding door [ entrance O exit
O barrier [ entrance O exit
O motorising [ head el.-motorise O interlock electromagnetic
O backwall detectors
O smallitems box O 10 2 O 2RrFD O DIN A4
Extension Options
[ foot room monitoring [ ID-card reader [ protocol printer
[J language selection [J UPS 1500 VA [J UPS 300 VA
[ height control L] weight scale L] Turnstile control
[ radio controlled calibration ] external TFT display
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Technical data (continued)

PC
computer PC board

Pentium

*PCI FGA Plug-in board for detector communication and binary control

RAM

interface
graphic display
keyboard

HDD

CD-RW
monitor

sound card
Software
Operating system
User Software

RFD detectors
Type

RFD485

RFD485 A/B
RFD485 G
RFD13/40
RFD6/18

RFD4,8/4,8 iy 02

Ambient conditions

Detector housing
temperature
humidity

Electronic rack
temperature
humidity

CE conformity

256 MB; DDR-RAM DIMM 168-Pin PC100
2 x serial; 1 x parallel; 2x USB

VGA on board

by customer Specification (order)

>40 GB

Writer

15” TFT Display

on board 16 Bit

QNX 6.xx

V: 6.xx

O nuclide vectors O detector test
O CeMoSys activation O backup

O P? measurement time O dose rate

O system check
RADOS Fibre™ detectors
location

hand/forearms
body front
back wall

Thorax body
foot/forearms

small items

small items A4 O top O bottom O top + bottom

-20°C up to +45°C
outdoor conditions

5°Cupto+45°C
relative humidity 75 % on annual average,
95% for 5 h, no condensation

This contamination monitor fullfills the required guidelines for electromagnetic compatibility and protection.

Ambient humidity (%RH)

| Storage Range
o Opzrating Fange

25 -IEEI -:l[
3 4 14

2-2 Ambient temperature C*/F~

0 E 45 c”
0 63 1z F?
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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.

REMARK

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.

Protective grid: fine mesh stainless steel net welding grid 8 x 8 mm, transparency 77%
(hand, body, head), 71% (foot).

Definition: S(B)mn = minimum attainable response capability
S(B) = response capability attained
S(a)mn = minimum attainable response capability
S(a) = response capability attained
K1min = smallest detectable contamination
No = background
n = measured total count rate

Formalism: k E )

S :(n B No)/ A kel
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2.3 Efficiencies for detectors

The calibration data of each detector is listed on a label at the detector
surface.

Example:
Measurement Values (cps)
Mulleffelt 4.6
AM 241 128
C14 15,8
CO 60 175
CL 36 192
Efficiencv (%)
AM 241 135
C 14 1,3
CO 60 6.8
CL 36 16,4
Activitv act. (Ba)
AM 241 LHass 916
c14 FF 634 555
COB0 MG a43 24595
CL36 iz 1140
tested by JR OB
date 09.10.2008
2-4

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg2_e.doc



[RADOS|
Technical Handbook TwoStep™-Exit Register 2

Technical data
Efficiencies for detectors

2.3.1 Minimal detectable activity (MDA)

Measurement parameters for detection measurement

to= 1.65 Sigma

t= 10s measurement time

h= 0.1 uSv/h  background during measurement

| = 0 distance to source [cm] (in contact)

BetaFibre™ Detectors

source kind Plastic grid tran:;;/r")ency tran::;/:ency
241Am o 20 Bq 25 Bq 30 Bq
14C B 250 Bq 300 Bq 350 Bq
60 Co B 50 Bq 70 Bq 80 Bq
36 Cl B 25 Bq 30 Bq 40 Bq
90Sr B 15 Bq 20 Bq 25 Bq
137Cs B 35Bq 45 Bq 50 Bq

GammaFibre™ Detectors

distance [cm]

Source  kind g \rce — detector

Sum channel

60 Co u 5 <600 Bq center of detector

137Cs u 5 < 2KBq center of detector
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2.4 Circuit drawings

Technical data
Circuit drawings

Description Drawing number
Complete monitor 3E0514A1
LED-illumination 3E0453-1

MOWIN SWITCH 4E0209-1
Connection for loudspeaker 4E0195-2
Service- illumination 4E0148K1
Schottky-diode 4E0134B1
Computer unit 3215PC200500
Control unit exit door and head 3E0515B1
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Figure 3-1: TwoStep™-Exit View

Description and operation
Total view Checkpoint:™Body TwoStep ™-Exit

3.1  Total view Checkpoint:™Body TwoStep ™-Exit

description

drawing number

Total view of the
TwoStep ™-Exit

3M2627. ..
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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 functioning of the
TwoStep™-Exit 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 necessary.

This documentation will explain the "maximum
version" of the body contamination monitor

TwoStep ™-Exit.

All possible options and extensions, like drive control,
System check, MPP and so on 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 TwoStep ™-Exit,
please, jump to the next paragraph.

The absence of optional functions will not impair the
correct work of the TwoStep ™-Exit.

If you are interested in upgrading your

TwoStep ™-Exit with options please feel free to
contact the RADOS Service Team with the address
given in register general.

A definition of terms will be given in chapter Glossary of the Technical
Handbook.

The RADOS team would be glad to receive your advice for further
improvement of this Technical Handbook or even the monitor.

The TwoStep™- Exit body contamination monitor is used in any place
where the surface contamination of persons has to be monitored for a
certain limit value. This could happen at the exit of controlled areas, for
example in nuclear facilities.

It is the measurement task of the TwoStep ™-Exit body contamination
monitor to detect a person's surface contamination above the limit under
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 to achieve a maximum
throughput of people.

It is the function of the Mirion Technologies (RADOS) body monitor
(called TwoStep™-Exit), 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 RFD485- Beta Fibre ™- detector, referred to
the measured nuclide

B the efficiency of the RFDXX-Gamma Fibre ™- detector, referred
to the measured nuclide

B the intensity of the background radiation
the statistical detection safety

B the statistical safety against false alarms caused by the
background

The TwoStep ™-Exit measures contamination by use of Beta Fibre ™-
detectors. The efficiency of these detectors in contact is 35% for *°Sr
(related to the *°Sr 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 ySv/h (when
using detectors having an effective detector area of 485 cmz), this
background is about 3 cps. The normal ambient radiation is between

0.06 pSv/h and 0.2 pSv/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.

Therefore, the alarm thresholds of all connected detectors of the monitor
from the Mirion Technologies (RADOS) GmbH product family
Checkpoint:Body™ is 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 measurement of the background 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 body
contacts) that activate the "measuring phases".

The user is requested by an audio-response operator to activate the body
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 Figure 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.

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".
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Obviously, these are also measured by the detectors. The following
requirements are set to achieve a reliable measurement of the
background:

High preciseness: error of a result shall be so small that it can be
neglected.

Short measuring time: an ideal case would be to make a "momentary
shot" or 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 radiation for a-, - and y - radiation,
cannot be executed in the same way. Whereas the normal background
for B- and y - radiation is caused by terrestrial, cosmic or artificial
radiation, the reason of the a- background is to be seen in the electronic
noise. This statement is only valid, if there is no contamination.

Whereas for the - 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.
The background can also be artificially increased by a contaminated
object located close to the monitor.

If there is an increased background caused by contamination, the a-
background is comprised by the measuring effect caused by the
electronic noise and the one resulting of the inherent radiation. Thus, two
different mathematical distributions have to be taken into account. The B-
background can still be calculated with the Poisson statistics.

The measurement result (contamination or not) depends on proper
background determination. Simultaneously, flash background changes
shall be taken into account. These changes shall not rely by a previous
measurement.

The world of statistics understands the term 'precise measurement' to be
extended measurements, or repeated measurements over and over
again. Nevertheless, if there would only be extended measurements, no
flash changes could be taken into consideration. The desired accuracy
will not be achieved, since an accidental or non-accidental change of the
background would not be taken into account. The alternative to these
contradictory behaviors 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 the
right one to measure the background.

Statement to 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 that makes it possible to substitute the long-time
background by a short-time background.

For that purpose, the standard deviation to the current median value is
calculated. This standard deviation is put around the median value as a
multiple around 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 of the current background - different background values are

3-7

Rev.-No.: D300081, MH/ZU, Date: 27.07.09 File: Reg3_e.doc



Register 3 Technical Handbook TwoStep™-Exit

Description and operation
Measurement basics and efficiency considerations

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.

At first, the same procedure is used for the a-background as for the j3-
background, except that there are different time constants of the mean
values and a different determination of the sigma tube, since the normal
background cannot be calculated as the 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 that 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.
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3.3.3 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 TwoStep™-Exit 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 test with persons to determine
the local background shielding factor with the best compromise. To test
and optimise 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.

close &5 print gate counter 735

caleulate mean valus

ch. adr type area cnt mean err [%]
305
FFD 485 435 4 4.53 2.84 1BBB 0
FFD 485 485 S 4.58 2.86 1888 @
| —- 1 p— FFD 485 435 5 443 2.88 lwen @
FFD 485 485 4 4.47 2.87 1888 0
FFD 485 485 S5 4.5 284 lwen @
FFD 485 485 4 4.57 2.82 1888 8
FFD 485 485 S 4.4 287 lwen @
FFD 485 435 5 447 287 1888 0
HT [¥] 750 RFO 485 485 4 4,58 286 1008 a
FFD 485 435 4 4.33 282 1w88 0
Th. A 120 FFD 485 485 5 4,60 1.95 1888 a
1 FFD 485 435 4 453 2.84 lwEn @
Th.B | 50| RFD 485 485 5 457 2.62 1868 a
FFD 485 485 S5 4.47 287 lmen @
FFD 485 485 4 4.68 1.95 1888 8
FFD 485 485 S5 4.57 282 lmes @
RFD 435 435 4 443 2BE 188D B
FFD 485 485 4 458 285 lwen @
FFD 485 435 4 458 285 1lweB 0
[ deactivate coop board FFD 485 485 S 453 2.84 1@EB8B @
FFD 485 435 5 453 2.84 lwBB @
FFD 485 485 4 4.33 282 1888 0
FFD 485 435 4 447 2287 lwen @
FFD 485 485 S5 448 2.867 1888 0
FFD 485 485 S 4.58 285 lwen @
FFD 485 435 5 4635 1.93 1888 0
FFD 485 485 S 4.58 285 lwen @
FFD 485 435 5 443 288 1w88B 0
FFD 485 485 S 453 2.84 1@EB8B @
FFD 485 435 4 4.33 282 lwes @
g8 L (s &8 2 5 & 2w 1066 0 |
TT 1~ A0 %85 @8 4 4.50 ZBs I1Ap@
FFD 485 485 4 4.6 1.93 1888 0
FFD weixs --— 1127 1672.97 1.1 l@ee @
FFD woxx -— 1228 1176.43 8,93 1686868 8
FFD xfxn —— 457 518.20 B.84 l@@8
sum 1767 1688.63 6.78 16886 a‘
sun 2347 2243.48 .71 l@@@ a

Figure 3-2: Suitable body size

Refer parameter setting description in register 4
chapter “background reduction”, where this
option is located as a menu-item in the
service/measurement parameter-menu.
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3.3.4 Automatic background reduction factors [Option]

The automatic background reduction factor setting is available if the
TwoStep ™-Exit monitor is equipped with an automatic scales and a body
size measurement system. The dynamic calculation of the individual
background reduction factors for all gamma channels will be initiated
through measurement of the weight and height of the user.

The size and weight of the user is measured directly before the
contamination measurement starts. From both values the background
reduction parameter set is selected according the following table:

Sizeincm >

R ) <165 165 - 180 > 180
<60 1 2 3
60- 75 4 5 6
75- 90 7 8 9
90 - 105 10 11 12
> 105 13 14 15

Table 3-3: Automatic background reduction factors

The size and weight will be used only to determine the background
reduction parameter set, both values will not be stored or printed.

Refer to parameter setting description in register
4 chapter “background reduction”, where the
altering of background reduction factors for all
gamma channels and sets is briefly described:

3.3.5 Monitoring of the gamma background

The gamma background (if gamma detectors are present) is monitored
during the contamination measurement, if the function is activated in the
menu service/background parameter.

The gross count rates of the first 3 seconds are averaged. During the
following seconds of the continuing measurement, the gross count rates
are checked against this average value. The measurement is aborted, if
the gross count rates are outside the average +/- the value gross diff.
max.
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3.3.6 Calculation of measurement time

3.3.6.1 Calculation of measurement time according to DIN 25482

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
t, = 2
2
Iy (\/( EO+R \/REO) -
Ko tKip

o = background measurement time
Reo = expectation value of the background
Rep = expectation value of the gross measurement effect
Ren = expectation value of the net measurement effect
K1 = Quantile error type | = false alarm safety
Kip = Quantile error type Il = detection safety = k.,.»

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 effpgtector -

- *
REn - AN eﬂ:Detectori

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 K1_,» (quantile of error
of the third kind) equal to the quantile of the second kind. The manufacturer,
if desired, can revoke this coupling.

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 Quantile
false alarms false 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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3.3.6.2 Calculation of measurement time according to MDA

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 and the resolving power of the detectors,
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 for the MDA method is calculated with:

l, = Koy 2
eff - MDA Ry
{kl_a +h } t
with

to = background measurement time,
Reo = expected background value,
eff = efficiency,
MDA = minimal detectable activity,
K1e = Quantil 1. error,
K1 = Quantil 2. error.
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3.3.7 P?-the measurement time optimizing tool

RADOS Technology has developed a program tool to reduce
measurement times in the field of personnel contamination:
Probability Propagation, P2, 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.

As basis, a measurement time calculation according to DIN 25482/1 is
carried out and during the measurement, after each measurement cycle a
remaining probability for the occurrence of the limit value being exceeded
is determined. 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, 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, for the user of the monitor 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.

P2 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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3.3.7.1 The optimizing procedure

In the RADOS body contamination monitors 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 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 from e. g. one of the 38 channels (in case of the
TwoStep ™-Exit ) supplies the standing time of person inside the monitor
for each side of the body. The total pass-through time thus is calculated
by two times T, plus the times for entering, leaving and turning inside
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:

p(n):0,5—

|-
3

5 2
J. e "% dx
0

The Integration limit k¥ 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.
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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
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.

3.3.7.2 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 I. 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 to 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 timesaving, 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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3.3.8  Sum channel

If the monitor is equipped with gamma detectors, virtual sum channels
are defined for nearby mounted detectors (see chapter 8.1.1). In this
case the monitor has more measurement channel than build in detectors.
The sum channels provide a more homogenous efficiency and a lower
detection limit.

The sum channels are displayed in the channel configuration.

The detectors, from which sum channels are calculated, are marked with
their own channel number and a sum channel number starting with SO.
The sum channels are displayed in the measurement status (see
chapter 4.5.1) as well.

Each sum channel has its own alarm level which it is set in the
measurement parameter menu (see chapter 4.7.2). The sum channels
are used in the automatic measurement time calculation in the same way
as the real existing channels.

The sum is calculated as following:

Ran = (Reb1 + Reb1) - (Re01 + Re02)

Reo = background
Reb = gross measurement effect
Ran = net measurement effect

This net effect is compared to the set alarm level of the sum channel.

If the alarm level is set in Bq, Bg/cm? or kBg/m? the efficiency of the sum
channel is used for measurements.
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3.3.9 Quitting of channels

It is not possible to perform a safe detection of contamination by use of
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 message 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 body
contamination measurement. The system stores the measured data until
the end of this contamination measurement to continue with the
background measurements.

When the TwoStep™-Exit 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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3.3.10 Alarm triggering

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

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
R =R, —k,* [+

tO tn
with
R& = actual alarm threshold [cps]
R, = set alarm threshold [cps]
Kip = detection safety (error second quantile) [sigma]
Ry = background count rate [cps]
t, = measurement time for person [s]
to = measurement time for background [s]

3.3.11 UPS uninterruptible power supply [Option]
As an option the TwoStep ™-Exit monitor can be equipped with an UPS
to guarantee continuous operation during mains power fail.
There are two versions of UPS available:
B small version for backup of short breaks (30 s)
B large version for continuous full operation for 20 min.

During the mains power fail, the operation of the monitor is powered by
the UPS. If the power returns, the system returns to normal operation
automatically.

At the end of the UPS back up time, a running measurement is ended
and the computer is brought into a safe shutdown mode before the UPS
is disconnected. If the power returns, the system starts automatically up
to normal operation.
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3.3.12 Suitable body size

Min.: 1,60 m
Max.: 2,10 m

Figure 3-4: Suitable body size

The standard heights for persons using the TwoStep ™-Exit is respective
to the DIN33402 (Part2, Annex), between 1.60m and 2.10m

An option structure alteration on the TwoStep ™-Exit will enable the
accurate measurement of smaller person. For this purpose, the guiding
rods and the cable channel for the head detector have to be changed. So
far, the structural alteration can only be applied to TwoStep ™-Exit
versions with moveable head detectors.

In general the TwoStep ™-Exit offers different procedures for the
measurement of “off standard body sizes” These can be adjusted in the
hardware setup routine (refer to register 4 for details)

Following adjustments are possible in the TwoStep™-Exit software:

@® Normal measurement with head position control for person larger
than 1.60 m and without head position control for persons smaller
than 1.60 m.

@ Normal measurement with release of person larger than 1.60 m by

TwoStep ™-Exit software and no release for person smaller than 1.60 m.

® Normal measurement for person larger than 1.60 m.
No measurement of person smaller than 1.60 m.
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3.4 The monitor

The housing is made of high-quality stainless steel. For dimension see
dimensioned sketch 3M2627....

The following options are available:

m With back wall
B Without back wall
m Sliding door(s) @and barrier(s)
Entrance / Exit sliding door with a photoelectric barrier
Entrance / Exit barrier with a photoelectric barrier
B head detector
automatic moveable
manual moveable
fixed
B with hand detector box
B without hand detector box
Figure 3-6: TwoStep™-Exit B Small Items box

All combinations of above mentioned options are available, excepting the
combination of entrance barrier with hand detector box.

If the body contamination monitor is equipped with automatic doors or
barriers, there are up to 3 emergency-exit switch buttons @
(refer to register 1).

The operating elements are on the left side, seen from the entrance side.

B VGA color LC display @:
graphical resolution of 800*600 pixels

B monitoring system status (on screen display ®):

0 ready to measure (green)
0 notready to measure (red)
0 Service mode (see figure 3-5)

B Operating elements fixed in series:

o Service switch - service and measurement ®
The service switch is a key-operated switch, so that
unauthorized persons will not be allowed to change
significant settings and parameters.

Figure 3-7: Front side operating elements o Switch for display ®

o free

B Infrared data interface (keyboard) @
Printer - interface for data output (USB-port)

B Mains flap (lockable) with mains switch
(behind breakable glass for emergency use)

Figure 3-8: Backside operating elements

Figure 3-9: Infrared keyboard
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Additional operating elements are located on the TwoStepTM—Exit frame
on entrance side to enable processing in open sliding door mode.

The measurement computer is placed behind a lockable but transparent
service flap, which enables the user to perform a optical control of the
signal lamps.

Emergency
Service flap
Service key
Measurement
. computer
Anz Le
Display
Display
Figure 3-10: Operational elements on side panel Figure 3-11: Operational elements behind service flap
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3.5 TwoStep -Exit Components

3.5.1 TwoStep ™-Exit Elements

= =

1 monitoring system status
(on screen display) | = iFEl .
not ready to measure (red) » 7~
ready to measure ( green) RADOS
2 color LC - display
3 Mains
disconnecting device
4 key switch .’%@
service - measurement ._.' @
5 switch -
for display =
6 Service flap '
Measurement computer
7 IR-receiver keyboard
8 printer and USB

connection

9

Emergency switch

10 head detector +
fixed or moveable or automatic
11 small items box
12 dosimeter box
13 UPS (1500VA/300VA) r .
14 weight scale
15 height control L 1
16 Revision opening o
17 IP Communication ‘
RADOS!
'j:' E | ]
g Figure 3-12: TwoStep™-Exit entrance view
Figure 3-13: TwoStep™-EXit exit view 3-25
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3.5.2 TwoStep™-Exit Beta Fibre™ detector allocation
Inside the monitor, there are the RFD detectors. They are Beta Fibre™
detectors having a large and very thin window where the radiation comes
in. They are used to measure the beta emitters. The cabinet construction
provides the detectors with excellent features. They are stable and can
easily be decontaminated. Service door facilitate the access for possible
repairs.
1 RFD485
body
2 RFD485
hand- and forearm measurement
(back side)
3 RFD485
hand- and forearm measurement
(front side)
4 RFD485
fixed head detector
5 RFD485
foot
6 switch emergency passage
7 Measurement computer
including USB and CD
Devices
4 head detector
fixed
movable
automatic movement motion
8 RFD485
small items
Figure 3-14: TwoStep™-Exit beta detector allocation
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3.5.3 TwoStep -Exit Gamma Fibre™ detector

allocation

Inside the monitor the Gamma Fibre™ detectors are used to measure the
gamma emitters. The cabinet construction provides the detector
allocations with excellent features. They are stable and can easily be
decontaminated. Service door facilitate the access for possible repairs.

6

standard  detectors

1 RFD13/40
body

2 RFD 6/18
hand- and forearm measurement
(back side)

3 RFD 6/18
foot

4 switch emergency passage

5 Measurement computer
including USB and CD
Devices

RFD4,8/4.8

small items
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3.5.4 Head detector
The TwoStep ™-Exit is built with a fixed head detector. Alternative the
TwoStep ™-Exit have 2 options

B manual head detector
the height of the head detector can easily be adjusted by
hand.

B electric head detector control
control the head detector position in accordance to the
measurement stages

Head detector characteristic:
B 1 moveable RFD485 detector in a plastic housing
W optional motor or manual driven from 1.6m to 2.10m
B integration in the measurement state sensory control

B optimized and increased detection with a light barrier attached to the
detector

integrated sensors for min and maximum position
easy change of detector by fast open possibility of detector box
light cables are secured in a dragchain

motor driving unit is secured by slipping clutch

special safety design for light barrier holder to stop head contact of
detector

-

Figure 3-16: TwoStep'"-Exit head detector components
No component ‘

Stanchion
Head up sensor
Head down sensor
Dragchain

Motor (optional)
Light barrier holder

O N |IAhWNN-

Figure 3-17: TwoStep'“-Exit head detector inside view
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3.6 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.

3.6.1 Function and design

The computer system consists of a single-board industrial PC. The
industrial computer is compatible to any PC/AT standard.

3.6.2 System computer

The computer has a Pentium-type processor (industrial plug-in card) and
serial interfaces for the scales and an optional label printer. The record
printer may be connected by an USB or via a parallel interface
(depending on the customer's configuration).

The memory must have at least 256 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 40 GBytes available for the operating system and the
necessary program. As hard disks with much larger capacities are used,
the capacity should not be any problem.

USB device slots and CDR/W CD Burning drive for data exchange are
available.

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

3.6.3 Operation system

In order to measure objects fast and reliably, many calculations of
individual procedures have to run simultaneously. For instance, in order
to measure the background continuously, a computer system is required
that allows all operations in multi-tasking handling, in real time. For this
aim RADOS 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.
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3.7 User software
|
In this chapter, the software functions of the monitor in the actual

operational mode are briefly described. More detailed Information can
found as referenced in this documentation.

3.7.1 Software functional seﬂuence

Checkpoint:Body ™ TwoStep ™-Exit user software

Measurement mode
seelRegisiers

1/0 Test measurement status
Not ready to measure
Detectorstatus Detectoralarmtest
ready to mezsure

measurement No contamination |
Databasek
e |

See Reglster b : LCD Options
ECI '

EE
Meas. results Nuclide Date/Time Setup Backup

Multinuclides workprocesses

(o [ ]

Figure 3-18: Software functional sequence
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service mode

measurement mode

I8 sarvica

Figure 3-19: Service button

out of service

Figure 3-20: out of service button

out of service - do not use BVEH

=]

Figure 3-21: out of service button

[ Doors option I

Description and operation
User software

3.7.2 Operating conditions

The User software differentiates two operation conditions:
measurement mode and service 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
measurement® or “ready to measure”.

The service mode is very sensitive and should therefore be accessible
to trained persons only as settings in different sub-menus allow changes
on parameters responsible for the measured value.

This mode can only be entered via the respective button in combination
with the service key.

3.7.3 Out of operation conditions

The User software differentiates following out of operation modes:
Out of service and Emergency Exit

The out of service mode allows the administrator of a contamination
monitor to put the instrument out of service if outstanding maintenance or
repair cannot be performed immediately.

The out of service mode can be activated by entering the service mode
(use of service key) and pressing the out of service button. After turning
the service key again, the monitor stays in the mode out of service. ltis
is displayed on the screen out of service- do not use.

The emergency exit mode enables the administrator of a contamination
monitor to use the monitor as safe passageway in case of an emergency.
The emergency exit mode is available for contamination monitors with
door options only.
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3.7.4 Sensory functional sequence
The operational sensory functions are integrated as shown in following
flowchart:

control of
movable parts

(additional sensory like card reader, dosimetry
reader etc. is not considered in flowchart)

BG — measurement
- No Sensor is active

ermor|in positioning No active Positioning of body after call,
measurement no preference for correct order:
aborted smssssmsmassasmapy ClOAtMEASUREMANT

= P

= Pl 1

BG Stop
-Front measurement -
- call to position body -

— Hand/left, Hand right: active

—» no body contact: inactive

— head light barrier: active, if existing

= tip left foot, tip of right foot: active &
foot left, foot rig ht: active

— backmeasurement: no prefere ncel

ermor in positioning

measurement Positioning of body after call,
aborted no prefe rence far carrect order:
¥ Back measurernent
= Pl |
BG Stop — PIM Il
- Back measurement - —» Hand left, Hand right: active
- call to position body - - no body contact: inactive

= head light barier. active, if existing

— tip of left foot, tip of right foot: inactive &
foot left, foot right (Option?): active

- hack measurement: inactive
(nenative request)

Figure 3-22: TwoStep™-Exit simplified flowchart of foot sensory

View of foot frame and light barriers - lengthwise
11 ; I
NO body contact
'\‘; ! Left foot R

o T A 0R
(e

Rightfoot !

ot S

<

Back

Back

measurement

measurement

-....___....__

1
1
|

o
Guidel bar

Figure 3-23: TwoStep™-Exit s foot frame and light barriers (lengthwise)

3-32

Rev.-No.: D300081, MH/ZU, Date: 27.07.09 File: Reg3_e.doc




Technical Handbook TwoStep™-Exit Register 3

Description and operation
Measurement mode

3.8 Measurement mode

The measurement mode is the standard state of the monitor. For this
reason, it starts automatically after the monitor has been switched on. In
this mode the users can step inside for a contamination measurement.

In this aspect, the TwoStepTM-Exit differentiates in the measurement
mode between the states of “contamination measurement” and “ready
to measure®. The exact differences regarding the mode of operation and
evaluation are described in the following chapters.

If there is no correct operation possible due to any faults, further
measurements will be prevented. Additionally, the screen provides a
short description of the cause of malfunction.

Any operations done in the measuring state are initiated by light barriers.
Data inputs via the keyboard are not necessary. The user is guided by
the graphical display and voice sequences. The measurement result is
shown on the screen and/or via speech sequences.

close seryice  parameter  datsbase misc heip

[RADOS]

ready to measure

display push bumon for result

para_set 8 s | Bpservce o]

Figure 3-24: User Software - ready to measure

Sarameter  datansse s el

measurement

[RADOS |

| EES—

|| para_set & 20 & @

Figure 3-25: User Software — measurement
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As shown in the sensory functional sequence the
afterwards described positioning aid via vocal
announcements will come only, if the position of
person in accordance to the initiators has to be
changed. Practiced persons will therefore not be
announced to position body. However the
contamination result will always be announced.
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3.8.1 Personnel measurement

If the state "ready to measure" is displayed, a person may enter the
monitor to be measured for contamination. A light-reflex switch (PIM
sensor- Person In Monitor) indicates that a person has entered the
monitor. The person is requested by a voice to take up a correct position
of the hands, the feet and the body.

Based on the installed foot sensory (lengthwise or
abeam) the announced vocal audio prompts will differ.

The following will show audio prompts for
lengthwise only sensory in a text capture like
“FRONT MEASUREMENT”

for abeam sensory in a text capture like “FRONT
MEASUREMENT” and prompts for both like
“FRONT MEASUREMENT”.

The barcode reader is linked to the personnel measurement process.

The barcode reader is activated after the PIM indicates person entering the
monitor and a continuous vocal request to "INSERT CARD" comes up. The
contamination measurement starts after the dosimeter is successful
memorized to the system. The dosimeter data information is stored in
connection with the measurement data in the database.

After identification via dosimeter the person is requested by a voice recorder
to take up a correct position of the hands, the feet and the body. The user
has to turn towards the detectors and the feet have to be positioned in the
middle of the punched foot grids. If this is not done properly, the vocal audio
aid starts and ,POSITION LEFT FOOT" and ,POSITION RIGHT FOOT" is
requested. Further on more detailed Information about positioning will be
announced in the abeam sensory version with the prompts ,MOVE RIGHT
FOOT SLIGHTLY BACK” or “POSITION LEFT FOOT CLOSER".

The prompts will be repeated until the feet are placed properly on the foot
grids.

The user has to place his left hand as deeply as possible into the hand
box. The left arm should be lightly stretched and placed near the
proximity sensor, while the right must be stretched and touch the body
initiator @. If this is not done immediately, the prompt "POSITION LEFT
HAND" or "POSITION RIGHT HAND" comes up. This prompt will be
repeated until the hand is placed properly in the hand box and the body
initiator @ is activated.

In the presence of an automatic head detector, it lowers down as soon as
the set connection from the set-up menu is fulfilled, e. g. after the hands,
and feet are positioned correctly.

In order to achieve an optimum measuring sensitivity, the person shall
contact the body detectors as close as possible. This position for the
person is pre designed by the position of the initiators and sensors, if the
person is not close enough the signal "COME CLOSER" is announced.
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Figure 3-26: Example front measurement

Only if all of the above mentioned conditions are fulfilled, the monitor
begins with the front measurement (with the prompt “FRONT
MEASUREMENT” in the lengthwise sensory version). If - during the
parameter setting - the automatic adjustment of the integration period
was switched on, the computation starts now. The integration period and
the alarm thresholds are adjusted to the last measured background. The
computation has no severe impact to the beginning of the measurement
severely.

The user will be kept informed on the remaining integration period by the
voice recorder announcing every second.

After the front measurement is finished, the movable head detector will
move upwards (if the monitor is equipped with this option) and the signal
"TURN PLEASE" is announced.

To execute the back measurement, the person shall turn his back
towards the detectors. If the monitor is equipped with an entrance door,
this door will close before the back measurement is started. This will
however take place after the person has positioned properly.
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Figure 3-27: Example of back measurement “position hands”

In correspondence to the front measurement, first the right foot has to be
positioned on the foot grid and then the left foot. The vocal audio aid will
start again with ,REMOVE LOWER LEG FROM LIGHT BARRIER" or
,POSITION RIGHT FOOT (CLOSER)" and_,POSITION LEFT
FOOT(CLOSERY)" if the positioning is found incorrect by the initiators.

As already performed by the user during the front measurement (but
inverse), the left hand has to touch the body initiator while the right hand
is placed in the hand box.

Only if the conditions are fulfilled in all aspects, the monitor starts to
measure the backside (the lengthwise sensory version will additionally
prompt “BACK MEASUREMENT”").

The remaining integration period is announced to the user by a voice
recorder secondly.

During the back measurement, the entrance door closes.

When the respective integration periods are over, the counted detector
counts are computed including the current background (background
subtraction). Then they are compared to the alarm threshold that could
be separately set for each measuring channel (detector) before.
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If no contamination was detected, the message "THANK YOU; NO
CONTAMINATION; WALK THROUGH PLEASE" is announced. If there is
an exit door, it opens and remains in this position until the person has left
the monitor. Only after the exit door is closed, the entrance door opens
and the monitor is ready for the next measurement.

It is not possible to enter the monitor if there still is a person inside, since
the exit door will not close (only applies to the version with two sliding

doors).

close Struice | parameter | datobase i
[RADOS |

measurement

[ LS

[para_set [ ‘ 20 s @

Figure 3-28: Graphical display "measurement" |

measurement

| I E—

‘paraisatﬁ \ 20 &

Figure 3-29: Graphical display "measurement” ||

If any of the measuring channels exceed the alarm threshold, a
contamination is detected that causes an alarm signal.
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The message "NOTIFY RADIATION PROTECTION; CONTAMINATION;
GO BACK OUT; SEE DISPLAY" will be announced.

In this case, the body monitor shall be left to the entrance side. If there is
an entrance door, it opens again and the exit door will still remain closed.
In case of a contamination, a graphical display is shown on the screen
locating the contamination (see next figures).

For the tabular indication of the net count rates the ,display” button has to
be activated (see next figures).

close service  parameter  database mise help

IRADOS |

no contamination ;
display push button for result
\Iparaisslﬁ ‘ 20 s
Figure 3-30: Graphical display "no contamination”
TwoStep-Exit: ID TD000L
. . I;!;! .].H
contamination
display push button for result
Testl D ‘ 58 ,ﬁ]
Figure 3-31: Graphical display "contamination"
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Figure 3-32: Graphical result display "no contamination”

front back
beta gamma beta heta gamma beta
1 .18 a.15 21 .84 1 .88 a.85 21 0,88
2 .85 2z 8,17 2 .88 22 0.87
3 a.68 23 a.60 3 6,68 23 .15
4 a.a83 24 B.11 4 [:N::] 24 B.68
5 a.82 25 [N 5 B.a87 25 B.18
b .88 26 B.a1 6 [:N::] 26 B.61
7 .88 27 0,88 7 8.8 27 0.68

Figure 3-33: Graphical result display "no contamination”
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contamination

snapshot

Figure 3-34: Graphical result display "contamination" (all channel position)

contamination
cps
front back
beta gamrma beta beta gamima beta
1 n.22 a8 21 .59 1 a.8a - 21 B.35
2 B.43 22 .34 2 .25 22 B.A9
3 8.23 23 8.79 3 8.16 23 .34
4 B.13 24 a.17 4 .22 24 [N :]
5 B.38 25 .51 5 a.8a 25 [N :]
b B.37 26 .49 6 .32 26 (W)
7 B.78 27 a.88 7 a.8a 27 [:N::)
B8 B.88 28 .42 8 .33 28 B.16
9 B.32 29 .35 © a.88 29 B.58
i8 B.51 38 8.36 18 .85 38 [N :)
11 B.37 31 - 11 .88 31 -
1z B.36 32 8.37 1z a.12 3z B.32
13 B.51 33 .88 13 .85 33 (W)
14 B.36 34 8. 77 14 a.8a 34 [:N::)
15 B.25 35 .88 15 .81 35 B.15
16 B.78 36 8.36 16 a.8a 36 B.11
17 B.38 37 .59 17 - av B.26
18 B.58 38 8.39 18 a.8a 38 B.43
19 B.16 39 19 8.32 39
28 B.17 48 28 a.88 48
snapshot

Figure 3-35: Graphical result values display "contamination”

If the service operation to print out a protocol is set, the printout will start at
this process state.

If the foot or hand contacts are interrupted during the body measurement,
the voice recorder will give a respective message announcing the reason
of the interruption (e.g., "MEASUREMENT ABORTED, GO BACK OUT
PLEASE!”). After the user has left the monitor, it is ready for new
measurements. The background will be automatically adjusted during this
time.
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If during the measurement the initiator contacts (like the PIM sensor)
loose contact to measured person, the measurement will be aborted.

TwoStep-Exit: ID TDOOOL

measurement aborted RADOS

‘TeS[I_TD | s(s [ |

Figure 3-36: Graphical result "measurement aborted"

If the foot measurement is extended with a second foot detector the
message "PLEASE WAIT FOR MEASUREMENT OF FEET" might be
announced when the body measurement is completed but the OneStep™
foot measurement has to continue.

After the user has left the monitor, it is ready for new measurements. The
background will be automatically adjusted during this time.

3-42

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg3_e.doc




Technical Handbook TwoStep™-Exit

Register 3

Description and operation
Measurement mode

3.8.2 Channel configuration

With the button the current channel configuration of the monitor is

displayed.

| close

| close

[] alpha [ beta

[ gamma Clalpha Oheta X gamma

34

33

2l

20

28

27

26 2

25
36

23

22

21

18

18

35

F

15

14

12

g

&]

2

| 4

1 B

Figure 3-37: Example of beta channel configuration

Figure 3-40: TwoStep'"-Exit foot measurement ||

Figure 3-38: Example of gamma channel
configuration

3.8.3 Foot measurement channel configuration

The foot measurement with two beta detectors is designed as cross-
channel analysis due to two step measurements (front and back
measurement).

The cross channel analysis uses two different channels to use the most
modern methods of analysis and offers an improved efficiency.

The normal data collection complied with the cross-channel analysis is an
excellent basis for identifying contaminations.

Cross-channel for left foot

cross channel 1-4
cross channel 2-3
channel 1, 2 —channel 4, 3

Foot toe
Foot heel
Sum-channel

Cross-channel for right foot

Foot toe cross channel 4-1

Foot heel cross channel 3-2
Sum-channel channel 3, 4 —channel 2, 1
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3.9 Head detector control

The head detector control unit is built as a module on a support circuit
board.

All the control inputs are electrically isolated using opto couplers. A DC
voltage of 24V is used for the drive. The supply for the control unit (+24V) is
supplied via terminals.

The movement is controlled via input (6) and input (7). The head detector
moves down for "1" on input (6) and it moves up for "0" on input (7).
Input 7 (upwards) has priority.

When the detector is driven downwards, the input of the motor driver IC1
(PHASE), which determines the direction of rotation, is set to "1". The
detector moves down until input (9) receives a "1" from the "working
position" light barrier. If the detector moves to the mechanical end-stop, then
the movement is stopped by the end position initiator on input (10) (head
detector down).

When the detector is driven upwards, the input of the motor driver IC1
(PHASE), which determines the direction of rotation, is set to "0". The head
detector moves upwards until input (8) receives a "1" from the upper end
position initiator.

The EMERGENCY OPEN input (5) is driven with "1" in normal operation. If
the input (5) goes to ,,0", the head detector is moved upwards. The control
input 6 (head detector down) has no function in the EMERGENCY OPEN
state.

Setting the speed of movement

The speed of movement is adjusted on potentiometer R23.

The speed should be adjusted so that the detector moves to the end
position within 2 to 3 seconds.
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3.10 Door and barrier control (option)

The CheckPoint:Body™, TwoStep "-Exit may be equipped with door or
barrier options.

Available door options are:

B sliding exit door with light barrier
B sliding entrance door with light barrier
B sliding entrance and exit door with light barrier

Available barrier options are:

B exit barrier with sensors
B entrance barrier with sensors
B entrance and exit barrier with sensors

Any Combination of glass door and barrier could be
selected meeting the customer’s premises. At least
the combination of a entrance barrier with a hand box
is not possible.

3.10.1 Functional description

Below the function of the monitor with sliding doors is described.

3.10.1.1 Initial state
Immediately after the monitor is switched on, the doors move to the initial
state:

entrance door -> open
exit door -> closed

The monitor learns the current background. It is
ready to measure after the first background
measurement; the doors remain in the initial state.

3.10.1.2 Entering the monitor
If the monitor is ready to measure and a person enters it, the entrance

door does not close immediately. This will only be done, in accordance to
the hardware setup, when the front — or back measurement stage starts.
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3.10.1.3 Interruption of the measurement

If the measurement period is interrupted for more than 10 seconds, for
example if an initiator was not actuated, the person is requested to leave
the monitor. Then, the monitor returns to the initial state.

3.10.1.4 End of measurement in case of non-contamination
If no contamination is detected, the exit door opens after the measurement
is finished. This door will remain open until the person has left the monitor.

It is not possible to enter through the monitor from the exit side, since the
door does not close as long as there is a person in the monitor (is only
valid for the version with two sliding doors).

Only if the exit door has been closed, the entrance door opens.
3.10.1.5 End of measurement in case of contamination
If any contamination is detected, the exit door remains closed, and the

entrance door opens. The monitor has to be left through the entrance
side.

3.10.1.6 Emergency open
The body monitor has two emergency open switches, one at the entrance
side and one at the exit side (optionally also inside the monitor). This

emergency open switch can be secured by a leaden seal. When the
emergency open switch is actuated, the doors open.

3.101.7 Door lock

In the closed state, the door is held by an electromagnet. A retaining
plate is placed close to the retaining magnet in the closed state.

In the active locking state the pull-off strength is > 600 N.

3.10.1.8 Power failure

If a power failure occurs, the doors remain in the state they were before
the failure. In this case they can be pushed aside by hand.
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3.10.2 Drive and control

3.10.2.1 Sliding door drive
On the top, the door is suspended on linear sliding balls. At the bottom it
is guided by sliding bars.

It is driven by a 24 V-DC geared motor, which is connected with an
adjustable slip friction clutch. The motion is transferred via cogwheel and
cog chain to the door. The slip friction clutch is used to protect the
persons and to avoid crushing dangers.

3.10.2.2 Barrier drive

The exit barrier is attached to the housing of the personal monitor. It is
driven by a 24 V-DC geared motor that is positioned inside the monitor.
The drive is equipped with a slip friction clutch to protect the persons.

3.10.2.3 Door or barrier control

There is a control unit for each door or barrier inside the monitor. This
control unit is used to adjust the speed of the door or barrier. The control
unit monitors the door positions using terminal switches.

The locking is activated, if the control signal is set on "door closed".

This unit is triggered by the computer through binary exits. The
emergency open function overrides above-mentioned controls.
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3.10.3 Door control (sliding door option)

The door control unit is assembled as a module on a support circuit board.

All control inputs of the door control are potentially separated by opto
couplers (IC1, IC2).

24 V direct current is used for control (KI1 19/20).
The supply of the door control (+ 24 V) is fed by the terminals 25/26.

Door movement is controlled through entrance 8. The J1 bridge (at the
door control board) has to be set to 1/2. The door opens, if there is a "1"
and closes at a "0" at entrance 8.

If the door is opened, the entrance of the IC10 motor driver (PHASE) that
determines the rotational direction is set to "0". The door moves quickly
until the entrance 4 (creep speed-OPEN) gets a "1" through the primary
limit switch. In the creep speed the movement speed is reduced by the
IC5 analogue switch by changing to the R17+R25 series resistors. If
"Limit (terminal) position-OPEN" is reached, entrance 6 gets a "1". The
entrance 5 of the IC10 motor controller (BRAKE) is set to "0" and the
motor stops. The locking is not activated.

If the door control is switched to close, the entrance of the IC10 motor
controller (PHASE) that controls the rotational direction is set to "1". The
locking exit is actuated. The door closes quickly until entrance 3 (creep
speed-CLOSE) gets a "1" via the primary limit switch.

The door now moves with reduced speed. If "Limit (terminal) position-
CLOSE" is reached, entrance 5 gets a "1". The entrance 5 of the IC10
(BRAKE) is set to "0", and the motor stops. The locking remains to be
activated until "Close door" is triggered.

The EMERGENCY OPEN exit (10) is normally triggered with "1". If
triggering comes to "0", the locking exit is inactive, and the door moves to
the 'open’ status. In the EMERGENCY OPEN status, the door control
entrance 8 does not have any function.
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3.10.4 Setting the movement speed

At first, the normal speed shall be set at the R24 potentiometer.

The speed for the "creep speed" has to be set at the R25 potentiometer
in such a way that the door travels smoothly to the stop position.

The normal speed has to be always adjusted at first, since it influences
the adjustment of the creep speed.

End switches must be adjusted, that he
is in contact with the magnet holder.

High speed
Slow speed Door - or head - EEPROM are

different.

Thermo fuse: In overload
condition; restart monitor an
the motor control board is
ready again.

P sr_w P e

ey =
ws FAST

|Turque| — Head or Door __-,

jumper settings.

Figure 3-41: Control- board for movement options
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Service
Service

4.1 Service

411 Prefix

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

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

/\\ GAUTION

' To shutdown the TwoStep™-Exit it is absolutely

. necessary to follow the shutdown process given in
S This handbook to prevent the TwoStep ™ -Exit
from any damages.

health

& Mricn Tochnaiagion

S, “
SYSTEM CHECK ‘ HW setup P | error- finfo protocol

Light Box Calibration load parameter ‘ system parameter | QNX - Shell
USER PROFILE |

Figure 4-1: Start-up menu

Software modules provided via the Start-up Menu:

Sanvice

perform contamination measurement
(see Register 3 and Register 4)

and detector administration.

SHUTDOWN shutdown TwoStep ™-Exit
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Service

Following service functions are provided in the service main menu and
can be called by using the service key switch:

I SEatus | | Creleclur Slhalus I I o Slalues I

| Datactor Test orToen |

Parameiars | Clobal parsmeterss Mclerizl

Muclicle s cdatalbase= Calibrartion sourcss:

Fuciuide wectors Im-Export Parameters

Par ameter-History

Database
— =

Ueer Ldministrsticn

s

FRurtime Protocaol

Dat abase Loogfile

System Print Initiator QNX Set up OS Shell

Parameter o

Hardware setup mode

Figure 4-2: Service menu overview

41.2 Service general

/\  GAUTION

l This operation mode requires qualified expert
-

personnel or the RADOS Customer Service.

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 information only.

/\ GAUTION

' The values displayed in this documentation are
- simulated data that should not be compared to
R, real measurements.
4-2
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Optional

& O

Figure 4-5: Icons change operating
language and print screen

Service
Service main menu

4.2 Service main menu

The following picture shows the service main menu from which service
functions and the monitor’s parameter settings are accessible.

[ tlose service |_ parameter | database misc ] user help |_
ifo state || measurament statistics protocol m
meas, state background language @] hardware =
detector state database
about
cale state background reduction

alarm test process control

Figure 4-3: Service main menu

close service  parameter  database misc help

service

‘para_aatﬁ | 20 ¢ | e service | [0

Figure 4-4: Service main screen

The main menu also displays two icons which enable the user to change
between installed operation languages and to print a screenshot.

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

Changes has not saved. Save it ?

save H discard H cancel

4-3
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4.3 Out of operation conditions

The out of service mode allows the administrator of a contamination
monitor to put the instrument out of service if outstanding maintenance or
repair cannot be performed immediately.

The out of service mode can be activated by entering the service mode alitaf sandice
(use of service key) and pressing the out of service button. After turning
the service key again, the monitor stays in the mode out of service. ltis Figure 4-6: Out of service
displayed on the screen out of service- do not use. button
- teoSwpExtORedesMomter |
close gervice parameter  database misc user help

out of service - do not use

|defau|t | B e ‘Superuser H_out_of_se_r_viqg| ‘ [ service H‘

Figure 4-7: Out of service button and service view

cloze service parameter  database rmisc user help
out of service - do not use

|defau\t ‘ 6 s ‘Superuser |

Figure 4-8: Out of service mode
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=

Figure 4-10: Service mode - button

Service
Service (enter and exit)

4.4 Service (enter and exit)

When the key switch has been brought into the “Service® position, a grey
button, called “service”, appears at the bottom of the display and the
“service cart” is visible. 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.

closs service  parameter  database misc help

service EEEH

‘para_satﬁ | 20 s | ffie service |{:]

Figure 4-9: Service mode — service

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

If the button "service” is clicked, the service button icon changes from
“robot arm” to “tool kits“. The service menu remains active and the
monitor turns into measurement mode.
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Service (enter and exit)

close service parameter database misc help
- —‘

ready to measure

display push button for result

[paraisats | 20 s | 15 service ”I@I

Figure 4-11: Service operation - ready to measure

If the button "service” is actuated again, the display returns to the
service mode again (no measurement operation).

lose service  garameter  database nilst tieln

not ready to measure

[RADOS]

lost cammunication ta HY|
error on detectar

| Ei—
| 58 v

|paraiael ]

Figure 4-12: Not ready to measure

Should an error occur during the start, an error message appears on the
main window®. When all error messages have been cleared message

disappears.

The service mode is left by resetting the key switch or by actuating the
button " service”.
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4.5 Service task bar

4.5.1 Input and Output test

The input and output test is available via the service mode menu
service / I/O-test.

close &0 print
input output input output
[ left hand 861:88 [X] no systern error 881:88 [ custormner 1 862:88 [] cont. alpha  B82:88
[ left foot abearn  ©881:82 [ ready to measure®81:81 [] exit iz open @82:81 [] cont, beta BE2: 51
[ right hand 881:81 [] contamination  ©91:82 ¥ exit iz closed @62:62 [] cont, gamma  B82:82
[ left foot ee1:83 [] custarmer L 861:83 [ exit light barrier 862:83 [ vandal, B02: B3
[ right foot abearn @81:04 [X] open entrance  881:04 [ entr. iz open ae2: 84 [ not used BE2: B4
[ right foot 881:85 X] open exit #61:65 [ entr. is closed  882:85 [ not uzed 682: 65
I Pt 1t aA1: 66 head up 861:66 [ entr. light barrier 882:86 [C] not used BE2: BE
I pira 861:67 [] head down o91:67 [ customer 2 802:07 [] not used 602:67
service @El: @3 [ high alarm @E1:65 [ language 1 882:65 [X] language 1~ B@2:83
ext.rmeasz.start  B81:89 ] no contarmination 881:69 [ language 2 862:63 [] language 2 B82:89
[ dizplay 861:18 [[| meas. aborted  891:168 [ language 3 002:18 [ language 3 #82:18
[ knee BA1:11 [] not used #a1:11 [ language 4 882:11 [ language 4 BE2:11
no body 861:12 [| not used 881:12 [| no ext. release  ©82:12 [] not used Be2:12
head down BA1:13 [ not used 881:13 [] ext. releasze 892:13 [] not uzed AA2: 13
no emergency  981:14 [] not uzed 881:14 [ inverse meas 862:14 [] not used BA2:14
head up @a1:15 [ customer 2 BE1:15 [ reverse 862:15 [] not used BA2:15
head detectar entrance doar exit doar
o Q start o Q start o O start

Figure 4-13: 1/O test

All digital inputs are continuously controlled and the states are displayed
on the video display.

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

The button close, exits the 1/0 menu.

4.6 Scale state

The scale status is called up via the menu service/scale state

close
e scale type Flintec
ok [ error [ timeout
: scale version v1.01

device fdeviser2

background reduction
o [ back baud 9600/8/nonefl

high [em] scan high type GP2012

person group scan high version 1.00

background red, set

Figure 4-14: 1/0O test
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All digital inputs are continuously controlled and the states are displayed
on the video display. The user cannot change the states.

The button close, exits the scale/height state menu.

4.6.1 Measurement status

The measurement status is called up via the menu service/meas. status.
This Service menu is separated in two areas:
O Measurement status of the monitors

® Measurement status of each measurement channel, separated
in windows for a-, B- and y-channels

4.6.1.1 Measurement status of the monitors

The monitor may have following states of measurement:

. ready to measure
O conditionally ready to measure
. not ready to measure
close 5 print
measurement state |ready to measure FO : foot
current meastm. time [3] 28 (0} 48
o e
curr, background [%] ——— - HE : head
! 5M : small tem box
05 one step
heta ‘Lgamma
no stat acc. bkgrd corr bkgrd sigma fast bkgrd med. alarm hi alarm time norm ar.
cps cps cps =53 ops 5 crn?
-+
2 0K 4,55 4,55 2.02 OFF 166, 88 SPA.EE 48,00 188  0S FO
3 0K 4.55 4.55 2.02 OFF 100, 68 SAA.AA  48.80 16 05 FO
4 0K 4.54 4.54 2,81 OFF 168,68 5. 68 46,88 188 05 FO
5 0K 4.53 4.53 2.83 OFF 100, 68 SAA.08 20.80 108 B0
6 Ok 4.53 4.53 2,81 OFF 168,68 5. 68 20,88 18 EO
70K 4.59 4.59 2.81 OFF 100. 88 SRA.6A 20.90 108 B0
& 0k 4.58 4.58 2,81 OFF 168,68 5. 68 20,88 18 EO
9 0K 4.49 4.49 1.97 OFF 100. 88 SRA.BR  26.80 188 B0
18 0K 4.51 4.51 2.82 OFF 166. 68 SEA.68  20.80 166 B0
10K 4.47 4.47 2.83 OFF 100. 88 SRA.BR  26.80 188 B0
12 oK 4.51 4.51 2.81 OFF 166. 68 SEA.68  28.80 166 B0 9
13 0K 4.59 4.59 1.99 OFF 100. 88 SRA.BR  26.80 188 B0
14 0K 4.51 4.51 2.04 OFF 100, 68 SAA.0A  20.80 168 B0
15 0K 4.58 4.58 2,80 OFF 100. 88 SRA.BA 20.80 188 B0
16 0K 4.52 4.52 1.98 OFF 100, 68 SAA.08  20.80 1068 B0
17 0K 4,53 4,53 2.85 OFF 166, 88 SPA.EB 20,00 188 Ha
18 0K 4.46 4.46 2,81 OFF 100, 68 SAA.0A  20.80 108 B0
139 0K 4.43 4,43 2,08 OFF 168,68 5. 68 20,88 18 EO
28 0k 4.56 4.56 2.02 OFF 100, 68 SAA.0A 20.80 108 B0
21 0K 4.55 4.55 2,08 OFF 168,68 5. 68 20,88 18 HA
2 0K 4.47 4.47 1.98 OFF 100. 88 SRA.6A 20.90 108 B0
23 0K 4.48 4,48 2,82 OFF 168,68 5. 68 20,88 18 EO
4 0K 4.48 4.48 2.81 OFF 100. 88 SRA.BR  26.80 188 B0
25 0K 4.58 4.58 1.96 OFF 166. 68 SEA.68  20.80 166 B0
26 0K 4.51 4.51 1.9 OFF 100. 88 SRA.BR  26.80 188 B0
27 0K 4.55 4.55 2.08 OFF 100, 68 SAA.0A 20.80 108 B0 —
2% 0K 4.59 4.59 2.80 OFF 100. 88 SRA.BA  20.80 188 B0
29 0K 4.44 4.44 2.08 OFF 100, 68 SAA.08  20.80 1068 B0
| 0K 4.68 4.68 1.9 OFF 100. 88 SRA.BA 20.80 188 B0
0K 4.47 4.47 2.81 OFF 100, 68 SAA.08  20.80 1068 B0
2 0K 4,49 4,49 2,00 OFF 166, 88 SEA.EE 26,00 188 B0 [+l

Figure 4-15: Measurement status (example beta)

The state “ready to measure” demonstrates the availability of all
channels for the measurement process. The duration of a measurement
is shown in the field “current meas. Time [s]’. It is calculated from the
set parameters and the current background. If some channels should not
attain the status “OK”, they can remain without consideration for the
measurement by pressing the button " alarm accept”. @

4-8

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg4_e.doc




Technical Handbook TwoStep™- Exit Register 4
Service
Scale state

This is only possible if at least half of the detector channels have attained
the status “OK”. If some channels have been accepted, the monitor can
only attain the state “conditionally ready to measure”. If the monitor
shows the status “not ready to measure” then a measurement operation
is not possible any more.

4.6.1.2 Measurement status of each measurement channel

A list with following information, separated into respective windows for
B- and y-detectors, is displayed for each channel:

no - number of the measurement channel

stat - status of the channel

ACC - quitting (Q: channel was quitted, otherwise no entry)

Bkgrd - background value [cps]

corr. Bkgrd - background value [cps] corrected by the respective
shielding factor.

sigma - width of the sigma tube [cps]

fast Bkgrd - OFF or ON

medium - calculated alarm threshold for medium contamination [cps]

high - calculated alarm threshold for high contamination [cps]

A measurement channel can be in following status (St):

OK the channel is ready to measure

CHG the status has just been changed

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

Additional information under automatic calculation of measurement time:

MB(eta) Statement about measuring time determining channel

For informational purposes the detector location can be found with a
caption @ in this menu.

The used time of the first background measurement in per cent is shown at
this place. By actuating the button (start background @) a new background
measurement starts.
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4.6.2 Detector state

The detector status is called up in the menu - service/detector state.

This service menu is separated in four areas:
© Calculation of mean values

@® Channel adjus™ent information
HT (V)= High voltage photomultiplier
TH. A = Alpha discriminator threshold
TH. B = Beta discriminator threshold

© Display detector type and channel information

O Check light leakage in detector

© Deactivate coop board

close @ print gate counter 254
ehfs
xtad
calculate mean value 2 f. f \D,
type area cnt mean err[%] + re 1
o 100 [ | RFD 485 485 4 8.88 @ 1688 8k
Z2a @ 1 RFD 485 485 g @.B8 B.88 1888 ]
ST RFD 485 485 g @.88 B.88 1888 a
[ ] || 42 12 1 RFD 485 4859 @ @.B8 B.88 1888 a
BT RFD 485 485 g @.88 B.88 1888 a
Bl gt RFD 485 485 8 @8.88 @.88 1888 a
Ta 341 RFD 485 485 g 8.8 @8.88 1888 ]
Ga 38 1 RFD 485 485 g @88 @88 1888 ]
93 49 1 RFD 485 485 8 @88 B.88 1888 a
HT V] 19a 45 1 RFD 485 485 A 9.8 B.68 1888 a
9 ABEE e RFD 485 485 g @.88 @.88 1888 a
Th, A 300fl12a 33 1 RFD 485 485 @ @.B8 B.88 1888 al_|
e R RFD 485 485 g @.B8 B.88 1888 a
T 4a 54 1 FFO 485 485 @ 8.88 8.0 1088 @
155 14 1 RFD 485 485 g @88 @88 1888 ]
16 5 44 1 RFD 485 485 8 @88 B.88 1888 ]
LIS RFD 485 485 8 B.B8 B.88 1888 f
search corrupt detectors 18 a 26 1 RFD 485 485 B B.B8 B.AB 1868 a
L@—‘ 195 3% 1 RFD 485 485 @ @.B8 B.88 1888 a
M a 42 1 RFD 485 485 g @.88 B.88 1888 a
[l deactivate coop hoard PIEEIET RFD 485 485 8 @8.88 @.88 1888 a
_9 Za 24 1 RFD 485 485 g 8.8 @8.88 1888 ]
PEE BT RFD 485 485 g @88 @88 1888 ]
a8 91 RFD 485 485 8 @88 B.88 1888 ]
PR R T RFD 485 485 8 B.B8 B.B8 1888 f
Ma 2201 RFD 485 485 g @.88 @.88 1888 ]
7a 561 RFD 485 485 @ @.B8 B.88 1888 a
Ma 16 1 RFD 485 485 g @.88 B.88 1888 a
29a & 1 RFD 485 485 6 9,88 ©B.08 1888 ap |
+

Figure 4-16: Detector status
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4.6.2.1 Calculation of mean value

A new creation of the mean value is started via the button , start”. The
field above the “start” 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.

4.6.2.2 Channel information

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 can not be changed by
user.

Display of detector type and channel information

The detector and channel information measured by the electronics is
displayed as followed:

eEhftz @
>_<ta|j
® @ ® O] ® ® © 1i:s¢
ch, adr type area cit mean e [%] b el

Figure 4-17: Detector information

ch. O] the number of channel within the monitor

adr @ address of the detector (firmly set on light guide box)

type ©) type of detector

area ©) area of detector

cnt ©) current net count rates per gate time

mean. ® calculated mean value of the last 100 values count rates

err. (%) @) default deviation in % referred to the current mean value

Status of channel®

exist module is located by ATEWIS2000 and attached

hterr Status bit shows HT-Error. target/actual high tension for
detector too high

faste Status bit shows HT-fast-disable-error. HT- fast-disable

sdovl Status bit shows counter-overflow-error.

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
= Formula 4-1 Standard deviation
X E Xi
noi=;

The user is able to change the high voltage and the discriminator value
for each detector. To do so, please select a channel and modify the
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values in the respective fields (white colored). Then press the button at
the right side from the fields.

Altering the gate time, it does so for all channels at the same time.

When the menu is closed, the user is asked whether the changes should
be saved. On confirmation, the detectors will operate with the new
settings.

4.6.2.3 Check light leakage in detector

The detector state menu also enables the user to perform an automatic
selftest for light leakages in the detectors by actuating the button with the
anouncement “search corrupt detectors”.

The following selftest of the TwoStep™- Exit 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.

The search corrupt detector test will be started with a mouse click on the
button start @. The performed test and the result will be displayed ©.

Please refer to register 8 to get knowledge about detector exchange or
feel free to call the RADOS service team for assistance.

[a2] az
-
Bo || 2a]( 28 sal 24
27 | g | 5 24 -7 | B2 & 4d
23 | p2 (21| 20 | @ 23 21
¥ 19 pa 17| 16 = 19 | BB ([T7][ 16
H1S li 1.:3 12 15| 04 132
L1 1o 9 1o 9
g (7|8 2 sl 71l &
|_5_ 4 3 |_5_ 4 3
L8 | N
All detectors are working properly 9 Flease check detectors 9
] I |
© [ o ||| = ] © [ an |

Figure 4-19: Corrupted detector test gamma and beta (example OK and detector failure)

4.6.2.4 Deactivate coop board
The detector state menu also enables to enable the coop board. This

functions offers a possibility to test the function of the coop board as well
as a equitation of measured and aggregated values.
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Figure 4-20: Service menu

Service
Detector alarm test (option)

4.7 Detector alarm test (option)

The detector alarm test programm 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.

close @ print [ measurement status

no.  bkord alarm  net res.
[cps] [unit]  [unit]
48 10.008 [+]
53 1868.88
48 186.88
24 188.88
51 188.88
49 180.88
57 188.88
55 1868.88
45 1868.88
58 188.88
45 188.88
58 188.88
i88.88
52 1868.88
52 188.88
47 188.88
51 1680.88 |—
52 1868.88
51 1868.88
23 188.88
57 188.88
53 180.88
47 180.88
48 1868.88
46 1868.88

measurement parameterl Oapha @ beta O gamma

34

|para_set 5]

@ fix meas, time

(2 auto meas. time b

X P2 active 32| 21|20

meas time [s] 20 29| 28| 27 | 26

unit [—25 24 | 23 | 22 9
36

controlling U1 (| 20 | 19 | 1= 11

@ software 25 12
H17 || 16 || 15 || 14 13

(O fire wait time [s]A 12 [ 12 || 11 15

+ 16
10 9 | & 17

=1 LW N

O initiator
| | el 15

M start/ cancel

[l
[

=< previous channel

R R R I N W RN
(4]
w

mext channel == | continue measurement | 25

+]

Figure 4-21: Detector alarm test (example beta)

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

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 will do by using the keyboard
(numbers, letters). The mouse pointer has to be positioned on the desired
input element. Alternatively it is possible to move to the relevant element
by using the tab key (shift + tab). In order to invert a switch, a mouse or
space bar click is required if the focus is on the element.
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Up to 15 different parameter sets can be created. For identification
purposes each parameter set is provided with a name in the field
“parameter set”. With the arrow keys <arrow up> and <arrow down> the
previous or the following parameter set can be selected.

Every parameter set contains following parameters, which are shown in
the window on the left side:

O fixed or automatic measurement time (body measurement)
O duration of the fixed measurement time [s]

QO p? active or inactive

Additionally the user (respectively test processor) can decide how the test
process should be controlled.

4.71 Use of the detector alarm test

The detector alarm test is designed with the principle of measurement
process in measurement mode, which means the TwoStep ™- Exit has to
be in “ready to measure” or “conditionally ready to measure” mode before
entering the service mode and performing the detector alarm test. This
ensures that the measurement parameters are active and the
background is measured and known.

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
inside the TwoStep™- Exit 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.

4.7.2 Detector alarm test process

To start the detector alarm test, change from the measurement mode into
the service mode using the service key. The detector alarm test can be
chosen, if a license is purchased and installed 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 TwoStep™-Exit and the detector
alarm test can not be performed. Please feel free
to contact the RADOS service team for
assistance on this matter.
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detector alarm test

close @ print [J measurement status
measurement parameter| no.  hkgrd alarm  net res,
| Q alpha @ beta Q@ gamr‘ro (cps] wnit]  [unit
para_setf _____
I 1 4.48 18.88 @.15 |+
@ fix meas. time | 34 | 2z 4.53 168.88 @.12 | |
_ = 3 4.48 100.88 2.03
O auto meas. time 4 4.54 190.88 .87
g 5  4.51 100.98 9.00
P2 SEE el [l 6 4.49 109.98 9.00
meas time [s] 20 20 || 28 (| 27 | 26 7 4,57 180.868 ©9.88
: & 4.55 189.88  8.65
unit | cps 9  4.45 198.88 6.15
-_——- 18 4.50 198.80 @.08
contralling 11 4.45 198.88 8.15
QO software 12 4.58 199.80 155.1@
13 4.53 108.80 197.87 m
! L 14  4.52 198.80 193.88 M
® fird wait time [2] 15 4.57 198.8@ T71.68
1 a 16  4.47 188.88 67.73
e 17  4.51 188.88 98.89 |
Q initiatar 18 4.5 198.88 98.68
a| 19  4.51 198.80 122.89 M
280  4.53 100.80 146.87 M
21  4.57 100.80 124.63 M
W start/ cancel 22  4.53 199.00 186.27 M
=< previous channel | |
24  4.48 190.08
next channel == | continue measurerment 25  4.46 100.88 o

Figure 4-22: Detector alarm test settings (screenshot for illustration only)

The measurement parameters are automatically set according the

monitor parameter settings and the present monitor features.

Depending on the monitor design, different detectors types (alpha, beta,

gamma detection) can be set in the middle of the screen @.

There are different possibilities under “test control by” @ to acknowledge

the detector positions.
button

fix wait time

initiator

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

on the button “next>>"

box and give a waiting time in seconds with aid of the
arrows. The next step will automatically delay for the set

time. To start the detector test press by mouse the button
“‘next>>"

select the button “initiator” by clicking on the little box

before and select an initiator for acknowledge the next

step.

last physical channel of the chosen of detector type. After the
measurement of the single channels, the calculation of the sum channels
S0-Sx is carried out.

select the button “fix wait time [s]” by clicking on the little

acknowledge by mouse, to acknowledge every step, click

The test operator must have knowledge about the
detector position (see chapter 3.5.2 channel
configuration).
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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 windows during the test. The test results can
be printed using the print button.

The whole process of the detector test can be controlled by the keyboard
(start, stop, abort, continue, last channel, next channel).

4.7.3 Testresults

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

close @ print [ measurement status 9

reasurament parameter no.  bkgrd alarm  net res

| O alpha ® beta O gamma . [wnitl  unit]
|para_set G
I 1 48 19.89 ©.15 [+

® fix meas. time 2 53 198.080 B.12

3 45 198.080 2.83

O auto meas. time 4 54 19@.88 0.87

: 5 51 199.98 ©.60

2 EEEE 6 49 199.990 ©.060

meas time [s] 20 T 57 180. 80 a.68a8

: 8 55 198.880 §.65

unit 9 45 199.98  6.15

18 59 199.98 ©.80

controlling 11 45 168.88 8.15
O software 1z 58 100.80 155.18 M

188.688 197.487
52 188.88 1933.88 n
52 188.88 71.68
47 188.88 67.73
51 188.88 98.89
52 188.88 98.68

@ fix wait time [g]
ae

() initiator

™
[

AL DA DAE LA L BB RDREER RS
4]
(]

| vl 19 51 188.88 122.89 n
@ 53 188.868 146.87 n
21 57 18@8.88 124.63 n
Bciakaacsl 22 53 188.868 186.27 n
o prevs cha) | | 2G 447 100.66 10193
24 48 16868.88 184.72 n

next channel == | continue measurement | 25 .46 188.88 99.74

[

Figure 4-23: Test results measurement values (screenshot for illustration only)

Depending on the state of a channel, the detector channels will show a
different background color. The next actual channel that is to be
measured has a white background (see channel 24 in figure 4-20).

If the counts of a measurement were below the set threshold, than the
fields are in purple color and the voice output “no contamination” is
sounded.

If the counts were more than the medium threshold, the background
change into red color and the voice output is resounded “contamination”
(see therefore channel 8 for example).

If the background color of a channel changes into pink, the high threshold
was exceeded (see therefore channel 12 for example). Also in this case
the voice output is resounded “contamination”.

Channels with counts higher than the medium threshold are also shown
red colored in the table on the right side of the display.

4-16

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg4_e.doc




Technical Handbook TwoStep™- Exit Register 4

Service
Detector alarm test (option)

detector alarm test

close @ print [ measurement status 9
measurement parameter] no,  hbkgrd alarm  net res.
| O alpha @ beta, @ gamma 1ea5] [unitl  [uni]
para_setf
! 1 4.48 1@.88 8.15 [+
® fix meas, time 2 4.53 198.98 B.12
3 4.48 1868.88 2.83
O auta meas. time 4 4.54 189.88 @8.87
' 5 4.51 188.88 @.88
]
P2actie 6 4.49 1A9.98 @.80
meas time [s] 20 T 4.57 186.088 a.8a
i 8 4.55 186.88 g.6%
unit ¢ BB.88  6.15
- ; 98.88 @.88
controlling Are you finish with measurement 7 boos  GLam
90.88 155.18 M

=

(=]
=
=
=
=
[
¥}
-1
=
=]
I

yes

Q software ||

@ fiz wait time [s]
e

q.
16 4.47 188.88 67.73
T 17  4.51 188.88 98§.89 |—
Q initiatar 18  4.52 19P.98 98.68
| t| 19 4.51 1868.88 122.89 n
8 4.53 188.88 146_87 m
21 4.57 18@8.88 124_63 n
W start / cancel 22  4.53 1688.88 186.27
<= previous channe! | N 2 4.7 166.00 101.95
24 4.48 1968.88 184.72 n
next channel == | continue measurement | 25 4.46 198.88 99.74 o
7

Figure 4-24: Test results measurement values (screenshot for illustration only)

Caption of used colors

} 24 next channel to be tested

. Measured values are below alarm threshold announcement: ,no

contamination®

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

Measured values are above high alarm threshold announcement:
~contamination®

/\\ GAUTION

If an error interrupted the detector alarm test (for
example “error on detector”) the actual measurement
will be stopped and an error message will be
displayed.

Abort the detector alarm test and restart it after solving
the problem.

To control the state of the measurement there is a
control box in the upper right corner with the caption
“measurement status” ©.

This state will change into “red” if an error occurs.

M measurement status \l measurement status
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4.8 Parameter setting

4.8.1 Calculation of measurement time

The calculation of the measurement time is carried out automatically on
users choice either in accordance with the regulations from the DIN
25482 part 1or to the MDA (minimal detection activity). The DIN paper
and the MDA give calculation guidelines for the detection and the
recognition limits for different measurement methods. From the given
safeties, the background and the measurement time to be expected can
be derived. This is not an exact function but rather a progression, which
is however very close to the true value or leads to an overestimation of
the measuring time.

I J More to "measuring time calculation" can be
read in register 3 of the documentation.
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4.8.2 Measurement parameters

The parameters can only be displayed and modified if the operator is in
the service mode via the menu parameter/measurement.

close X delete @ print
actual para Set|Test1_TD | ‘

® fixed meas, time [s] s & heta *Lgamma

O autom. meas. time
1.65 9505 | %

false alarm safety T

detection safety [ 200| o [ 8887 | na ||sfficen|| medium || high
_ — - rediurm -
measuremtime [s] min 5 = LUEE 55 : TR PR e G ]

' 3 1090.98 10.00 50,08

O use MDA ® use DINZ5482 e e e s

Pz clean accelerator high 5 180.06 10.88 58.88

6 1008.08 10.08 50,08

measurement unit 50,00 7 |168.06 18.800 50,08

8 100.08 10.00 50,08

@ cps O cpm 0 By O Boycm? | 9 100.06 10.00 50.090

Sl = | 10 169.06 10.80 @ 50.00
QO kBg/m# O dpm O nCi 11 169.0¢ 1@.8@ @ 50.08
| all | 17 199.0¢ 10.88  50.08
13 199.0¢ 10.8@ @ 50.08

14 199.0¢ 10.8@  50.08

15 199.0¢ 10.98 @ 50.08

16 169.0¢ 10.9@ @ 50.08

17 199.0¢ 10.8@  50.08

hands 18 100.86 18.00 58.688
19 199.0¢ 10.88 @ 50.08

body 20 199.0¢ 10.80  50.08

(1)
e
=
®
®
®
[.~]
n
2
=
®
(5]
®
®
®
[

Figure 4-25: Setting of parameters

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

Press the button “save” if modified parameters shall be taken over;
otherwise use the button “close” in order to ignore all parameter
changes.

Up to 15 different parameter sets can be created. For identification
purposes each parameter set is provided with a name in the field “actual
para set”. With the arrow keys <arrow up> and <arrow down> the
previous or the following parameter set can be selected.
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Every parameter set contains entries, shown in the window on the left
side, as:

O fixed or automatic measurement time (body measurement)
Q duration of the fixed measurement time [s]
O safety against false alarm
O safety of detection (only for automatic measurement time)
o

min. and max. measurement time (only for automatic
measurement time)

@)

selection of the mathematical calculation base (MDA or DIN)

@)

selection of P? accelerator

O selection of the measurement unit

O cps (counts per second)

O cpm (counts per minute)

O Bq (Becquerel)

O Bg/cm? (Becquerel per cm?)

O kBg/m? (kilo Becquerel per m?)

O dpm (decays per minutes)

O Alarms

The alarm values for the respective set of parameters can be
defined. The values can be individually set for each channel.
O medium contamination of the channel

O high contamination of the channel

LI n oo«

The activation (pressing) of one of the buttons “single”, “all”, “box”,

“hands”, “body” and “feet” will alter the set alarm values for the
individual channel or the chosen detector group.

The chosen parameter can be saved as a “parameter set”. The name of
the parameter set is shown in the right upper corner of the display.
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4.8.3 Expiration of calibration

To meet the customer preferences for body contamination measurement
the detector data of a calibration® performed with the system check
detector calibration tool (Refer to Register 6) can be selected in the
measurement parameter menu. This selection is based on measurement
unit selection @ and will not be selectable for count rate display units like
cps or cpm.

The expiration time of a calibration is defined during calibration
measurement in the system check module and is only displayed for user
information @ in this menu. This parameter is not changeable after
completion of calibration.

close E save X deleta arint
actual para Set|WKP | ‘
® fixed meas. time [s] 6|5 Jmkgamma
e calbr.name TDOO1 = 9
false alarm safety 164 ¢ | 95.00|%
detection safety | LE4| o [ @500]% ; | no ”efficen” rediurm ” high | Calibration expires:
~ ) i = MECUM o T Y R T T 03/01/2009 22:50:59
measurem.timea [s] min 2 o 3K 20 - Bai - ---B-B T
- - 3 8.81 6.88 18.88 Warning for expiration:
| i : DINZS
@ Lse MDA @ use DIN25482 al el e 10.08 | olAnGHid soshes
Pz clean accelerator high 5 8.81 6.88 1@.88
6 ©.81 6.80 10,08
measurement unit 1000) 7 @.81 6.00 10.00
, = = 8 ©.81 6.00 10,08
O cps O epm QO By O Boyfcrm? | <ingle | 9 @.81 6.00 10.88
= ~ ey 18 ©8.81 6.00 10,08
LRI R Eefal A 11 @.p1 6.0 | 18.00
’ all 1z ©9.81 6.9 | 19.88
13| ©8.81 L] - a8
a =

Figure 4-26: Parameter setting detailed

After the warning time for expiration has been reached the user is
informed on the ready to measure screen about the expiration time.

ready to measure

e Beta: Calibration expires on 03/01/2009 22:59:59

display push button for result

I“WKP | B s ‘Superuser ‘ ‘ @ﬁsemce ”|

Figure 4-27: Expiration time user information
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After the expiration time has exceeded the contamination monitor will
start in “not ready to measure” mode and the monitor has to be
recalibrated to be back in service.

| close SEMVICE parameter  database mist user helg
not ready to measure
calibration has expired

Beta: Calib. expires on 03/03/2009 22:59:59

‘TestljD ‘ 3 s ‘Superuser ‘ |

Figure 4-28: Expiration time “not ready to measure”
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4.8.4 Background (min./ max. — alarm)

The parameters in this menu set the monitor readiness for operation. Under
certain circumstances unfavorable values can lead to the fact that the unit is
not longer ready to operate.The background parameters can be modified in
the running service mode via the menu parameter / background.

If the measured background is outside of the range, either a faulty or
contaminated detector can be assumed or the presence of a source in the
range of the detectors lead to a higher background. The entered alarm limits
are always based on 750 cm? (see note). Subsequently, the real alarm limit
will be automatically calculated for each detector channel according to the
individual area. If the measured background is outside of the range, a faulty
or contaminated detector is assumed. Thus the monitor is not ready to
measure or respective the message increased background is displayed.

close & save X load defaults @ print
Mamma
@ min alarm [cps / 485 crm?]
rax alarm [cpsd 485 cm?) gatetime [s]
® backagr. level off o 3.00 channels
® backgr. interr. 110

Figure 4-29: Beta background parameters

Beta [P - min alarm [cps / 485 cm?]
O B - max alarm [cps / 485 cm?]
O B - Background level-off [o]
O B - Background interr [t => sec]

close E save X Ioad defaults (=B print
gamma
[cps] [cps] [cps]
hackgr. level off o min alarm |Ch ” min ” ref ” rmax |

;

®
hackgr. interr, 1: ® Lo
®

reference
reference bkord o
@ 200.00

[ control pulse rates during measurement max alarm

hrutto diff max U- 3100.00

gatetime [s] 1.000 single @

Figure 4-30: Gamma background parameters

Gamma O y - min alarm [cps]
O y - max alarm [cps]
O y - Background level-off [c]
O y - Background interr [t => sec]
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®  background level off G

@  background interr. T

®  MIN-reference-MAX-Alarm

Service
Parameter setting

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.

If a counting rate, which has been adjusted at a low (MIN),
high (MAX) value, is reached, 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). If a counting rate, which has
been adjusted to a reference value in counts per gate time,
is reached, a radiation due to source presence can be
assumed and the monitor is switched in “increased
background” mode.

The “increased background” mode will be
displayed with a yellow status line in the main
measurement menu. This message is for user
informational purposes, the monitor is still
“ready to measure” with the increased
background.

RADOS recommended basic parameter adjustment:

Basic

MIN
reference
MAX

If the during the background update the measured values
are out of the sigma tube without recognition of an object to
be measured by the light barriers, the time is counted. If
this value exceeds the set limit of 11seconds, it is assumed
that the user accepts this situation. For a period of time
which is necessary to learn the current background, the
device is not ready to operate. In this case it is not
distinguished whether there is a decrease (caused by a
shielding) or an increase (caused by additional radiation) of
the background.

50 % below the expected background.
20 % above the expected background.

200 % above the expected background

(Always considering that an actual radiation can lead to the same value).

4-25

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg4_e.doc



Register 4 Technical Handbook TwoStep™- Exit

Service
Parameter setting

4.8.5 Background reduction

Local background radiation might be shielded and thus the count rates
are lowered due to measurement material or people being very close the
detectors. The shielding depends on a large number of parameters,
fundamentally however of the mass of the object (person) and the kind
and the direction of the background radiation. If these remain
unconsidered or possibly unrecognized, the detection limit of individual
detectors of the monitor may increase. Therefore, in the RADOS body
contamination monitors, a background shielding feature is default in the
software.

Therefore, it is possible to state an individual shielding value H;in
percentage for each detector i — and furthermore a global factor G can be
set. Multiplied with the current background count rate Ry this results in the
corrected background count rate Rko as follows:

R%:=Ro*(1=G*H)

Normally the global factor is set to 100 per cent, i. e. the stated shielding
per channel is applied in full. A setting of 80 per cent corresponds to an

actual shielding as stated in the right hand column. With the factor G an
existing shielding profile can also be adapted to local conditions without
changing the profile as a whole.

close & =ave X load defaults @ print

chanel specific reduction [%]

ch. no ” front H hack
global factor [%] 1 8.88 8.38
2 8.58 §.88
L0250 E 3 A.8a A.8a
4 §.88 9.88

specific red. [%]
front
8.20
back
2.60

single

Figure 4-31: Background reduction

4.8.6 Database
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4.8.6.1 Database parameters (general)

close H save (=5 prirt

J general\]\lugging\l\grinting\ Mmis

monitor family |CheckF'Dint:ElDd\,r

maonitor type |TWDStEp-EHit

ranitar 10 |TDDDDl

clean entries: current| 187 max., 3000

contamination entries: current 137 max,| 3000

display in [cps] %

Figure 4-32: Database entries (general)

H  Monitor ID:

In this field an unequivocal name for the monitor can be entered (i.e.
serial no.).

The entry is user defined and is used for the identification of the
monitor. The monitor ID is shown on the display and on the printout
of the records. It is also used for the preparation of the logbook.

Clean/Contamination:
By activating the fields “clean” or “contamination” the respective
measurement results will be saved into the database.

Max. entries:

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.
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4.8.6.2 Database entries (logging)

All measurements can be saved as a log file and later be copied onto a
USB-stick. 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 further be
processed (see 4.8.7.5).

close E save =5 print

generalj Iugging\l\grinting\ misc

ternplate |fusr32frtmEIBDf|:Dnfigflog.pr‘t

device |f‘f5faf|ug.t}{t ffsfaflog.cey -
clean [ }fsfaflug.prtm
fesfdOflog.prt

contamination
E ffeiush_stick/log.prt

ifeiush_stick/log.csv

current size [khyts] 0.0oo

copy delste

Figure 4-33: Database entries (logging)

The field “current size [Kbytes] “shows the current size of this log file. It
is possible to decide which measurements are entered in the log file by
selecting the fields “clean“(no contamination) or “contamination®.

If “copy"” is selected, the current log file could be copied to a USB stick. If
the log file is larger than the memory capacity of the save media, then the
file can be split up into a sufficient number of files.

copy logfile to/fs/ush_stick/log.prt

[ o ]|

cancel start

Figure 4-34: Progress window for data copy

After saving the measurements, the log file should be erased from the
Monitor with “delete” in order to avoid an unlimited growth of this log file.
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4.8.6.3 Record printout (printing)

These parameters allow an automatic printout for certain measurement
results (free and/or contamination).

close EH save ¢=h print

| general\| IDgging\| printing\ misc

template ‘fusr32frtmElEDIcanigfprotocol.pr’c

clean [

contamination [

measurementsfpage

formfeed

Figure 4-35: Database entries (printing)

By changing the value for “measurements / page“ it can be set how
many measurements will be printed on one page. The value 0 in this
case allows the printing on endless paper.
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4.8.6.4 Misc
close [H save &b print
|genera|\| IDgging\| printing\| misc

time[s] for displaying meas. result

enakle screen saver [

activate after E 5
move text after E

5

Figure 4-36: Database entries (misc)

B Time [s] for displaying meas. results:
The parameter defines the duration a measurement result is shown

on the display after the person, with a measured contamination
result, has left the monitor.

B Enable screensaver:

The parameter defines the time to activate the screensaver, while no
action is taken on the contamination monitor

4-30

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg4_e.doc




Technical Handbook TwoStep™- Exit

Register 4

4.8.7 Process control parameter

4.8.7.1 Custom specific output

Service
Parameter setting

close E save & print

JCustDm specific Dutpui-:\@pecial process handling\Qpeakingﬁimer

custom specific function output 1

output 2

no specific output

®

incorporation of
garnma thorax detector(s)
emergency

no contamination

garnma background max alarm
gas alarm

monitor is not busy

small person

high contamination
measurement aborted

measurement is running

O 0 0 0000 00O

@®

O O OO0 OO CO0C 0D

Figure 4-37: Process control parameter — Custom specific output

The Health Physics product family with the CheckPoint:Body™
contamination monitors offers 2 allocatable relays which individually
be reserved for special procedures notices to meet the customers
preferences. The customer specific relay allocation can be chosen in

this menu.
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4.8.7.2 Handling of special procedures

close E save & print
|Cust0m specific Dutput\| special process handling\Qpeaking {Timer™.

end measurement
in case of contamination
during front measurement

tirme for background measurement -
after contamination [s] na

use value O for disable

|

Figure 4-38: Process control parameter — Handling of special procedures

The personnel measurement mode the Two Step™ contamination
measurement methodology is used. In this aspect special procedures for
the second measurement step can be allocated if the measurement
results of the first step lead to contamination:

B END measurement - measurement of persons back is not
necessary as contamination is
already detected.

B REDUCE second step - measurement of persons back is
shortened as contamination is
already detected.

For foot measurement the One Step™
measurement methodology is.

The foot measurement time therefore takes place
during front and back measurement.

If the measurement should ended or be
REDUCEd the ongoing foot measurement leads
extends the measurement end (no instant stop).
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4.8.7.3 Speak sequences

close & save D print

| Custom specific Dutput\| special process handling\| Speakingﬁimer

measurement

Speak front measurement and
hack measurement |
at the beginning of measurement

Figure 4-39: Process control parameter — Speaking

The personnel measurement mode the Two Step™ contamination
measurement methodology is used. In this aspect the announcement of
measurement phase to the user can be customer specific allocated.

4.8.7.4 Timer
[ parameterofprocesscontrol |

close & save &5 print
|Cust0m specific Dutput\| special process handling\| speaking ‘|Timer -,

time between the end of a clean-measurement

and change to not ready n

if a monitorsensor is on (s)
use value O for disable

Figure 4-40: Process control parameter — timer

The time to leave the CheckPoint:Body™ monitor can be adjusted to
meet the customer preferences.
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4.8.7.5 Further processing of CSV-files

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

(a) Open MS EXCEL®

(b) Select Data -> Import external Data -> Import Data @ from menu.
(c) Select the CSV-File with the file selector @

(d) Confirm selection with OK ©
(

e) The following data import assistant of MSEXCEL® has to set with following
inputs: (see figure below)

1. activate: delimited, start from row 1,
file origin: Windows (ANSI)©®
2. Delimiters: Comma ONLY, Text qualifier: None ©
3. Data format column: Text @
4. Decimal limiter: . (dot) @
(f) Confirm data import with mouse click on OK®

3 Micrensaill Excrd - Bouk 1 =181 =l
E)Be Ck Yew Fost Fgmot Took Do | Window b Oulondl kess Aokt oLk

Tent liaport Witard - Step 1 af 3

. 1 “The Text Wizerd has determined that your data i Delintzd, v e L L vy
Dcs e85 g " |8 o2 |Alsx, 82 -mep. " = thooss Het, dte i i
1 [ Criginal data type Deleriars -
B2 - I Eier v . el i | et derei v
A B C 0|  Fom. T ] K | L = @ Dolmted - Charsiters such & coneras or b seosrate esch fld, P Clotwe] | rentguiten F -]
-  Foedpth - Fiekds arm allgred in columes with spaces betveen each lield,
. Satipotatoee |1 = =
Tabie....
Tt b St
Copsckdane... |
Group and Cutine '

G proct Tabio ared PrvistThart Repert..

[ B % oot 0us... ]
* | I T — 0

e Spaer

n u markinren urd den Cuteri Fertadegern,  andard
izl SERNEEEIE . [ 21
e T ey o] e ¥ O e n Teat um. e i remarischen Daten verwsndets Trennoschen
) h{ —1
— 10000 Trenroeche r E
Daterrorsghau
—— el _
=2 . p  poseinish  Boeunp [ 7 Machatardes inoeshen i ragatie Tabr.
g ik R il Bt ¢ | st | P | et |
P i} 1
g 0 el b
o
e )
™ Mo ebdef it @
Beracrafoen. | | e |
Figure 4-41: Data import to MSExcel® Figure 4-42: Data import assistant in MSExcel®
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4.9 Database
The window shows the measurement results saved in the database.

close ¥ delste  selecion  &D print show result
date time res no contamination
&+
3@,.12.28688 @1:26: 49 || parameter set meas.time [g] 20
30.12.2008 §1:01:59 i
96.08.2088 11:47:55 |hi i e
86 .08.2008 11:45:57 manitor 10| TOOOOL O ptfront [ p? back
96.05.2008 11:26:14  hi
86.06.2008 11:24:35 card ID| no card reader
14.95.2088 23:00:04
27.83.2087 @3:28:37 nd J beta “{gamma
27.03.2087 B3:27:59 |md
27.03.2087 @3:27:45 gl front hack
27.83.2087 B3:27:29 [cps]  [unit]  [unit] [unit] [unit]
;;:g::;gg: gg::;# | bkgrd ” med ” high ” net ||res|| net ” res|
27.083.2007 B3:27:03 1/ 4.51 |19.88 509.99 | ©8.18 -
27.03.2007 B3:26:53 2| 4.54 199.88 500.90 18.27 I
27.03.2007 B3:26:49 3 4.56 1pB.88 S500.80 | 2.15
27.03.2007 ©3:26:18  hi 4 4.63 198.88 S500.90  ©.03
27.03.2087 B3:26:00 5 4.52 198.88 S500.90 42.38 55.78
27.083.2007 B3:25:06 6 4.55 |198.88 S509.99  ©.85 8.10
27.83.2007 B3:24:17 7 4.54 |198.88 Se0.90 | ©.91 a.80
27.03.2007 B3:23:56 8 4.50 1PP.08 S509.90 ©.00 a.80
27.03.2007 B3:23:20 9 4.53 198.88 500.00 @ @.82 8.8z
25.01.2007 B6:82:21  hi 16 4.49 166.00 S500.80 ©.00 8.80
25.01.2007 88:02:04 11| 4.52 188.88 500.80 ©.00 8.80
25.081.2007 88:01:05 12| 4.48 188.88 500.88 ©.800 8.17
25.01.2007 ©6:00:18 13| 4.45 190.88 500.80 ©.00 a.85
25.081.2007 B7:59:47 14/ 4.50 166.60 500.80 ©.00 8.80
11.81.2007 ©8:54:54 hi 15/ 4.54 166.00 S500.80 ©.00 a.81
11.01.2087 B8:54:14 16/ 4.56 199.88 S5009.90  ©.89 8.80
11.01.20087 B8:53:55 |md 17| 4.52 188.88 509.88 ©.800 8.80
11.081.2887 B8:52:55  hi 18/ 4.41 199.88 500.90  ©.19 8.24
11.01.2087 B6:52:85  hi 19| 4.5 100.88 500.00  ©.82 8.8z
93.01.2007 13:24:41  hi 28| 4.56 166.00 S00.808 ©.00 a.008
03.01.2007 13:24:36 21| 4.49 198.88 S5009.90 | ©.16 8.26
93.01.2087 13:24:32 |md 22| 4.51 198.88 S500.90  ©.89 8.80
83.01.2087 13:24:29  hi 23| 4.53 199.88 500.80 ©.00 8.17
93.01.2087 13:24:19  hi 24/ 4.55 160.88 500.80 ©.00 a.e5 ||
11.108.2086 15:19:37  hi 25 4.42 100.88 500.00  @.03 8.08
11.10.2086 15:19:38 hi |_|||| 26 4.45 166.68 500.60 0.5 8.80
27| 4.54 198.88 S00.99  ©.86 @.00
166 / 324 28/ 4.55 186.88 500.88 ©.800 8.80
= 29/ 4.53 199.88 500.90  ©.82 a.a7
cleans I 7] 38 4.51 198,09 509.680 9,00 8.0
cont: ] =]

Figure 4-43: Database

In the left window all measurements are displayed with a timestamp and
a mark (little star) in case of contamination.

If the cursor is moved within this window, the measurement values of the
individual channels are displayed at the right hand side.

It is possible to delete selected database entries by clicking the button
"delete”.

The button “show result” enables the measurement result display of the
chosen measurement.
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4.9.1 Selection criteria

A selection of the displayed datasets may be done due to time,
identification features or measurement results.

close E save & print

[ date / time hour inute

from
o

year manth  day
[200a |3 1o]S]] 21 3]

(2000 [3]] 12[S[sI[2]

[] name of parameter set

[ card ID

(€ clean € contamination

Figure 4-44: Database selection

4.9.2 Results display

The button display shows a graphical display of the measurement results saved

in the database.

el
contamination

close " shapshot

Figure 4-45: Results display
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4.10.1 Statistics

The statistic is entered via the service menu misc/statistics.

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 while the bottom window reflects
the total operating time since set up of the monitor.

watatiztics

close X reset =5 print

since last startup

days Ehuurs minutes

[}

operating time

head detector 5]

entrance door 8]
exit door n]
measurements o with contarmination I:l
total

operating fime 26| days hours minutes

head detector ]

entrance door 67

exit doar 35

measurements 21 with contamination

Figure 4-46: Setting statistics

Duration of the operation:

[0 days, hours, minutes

Number of measurements since the last start or since the set up

[0 head detector (option)

O entrance door (option)

O exit door (option)

O measurements

O measurements with contamination

With the button reset the data “since last startup” are set back to “0”.
The “total” data (since the set up) can not be set back to “0”.
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4.10.2 Language

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

language
close E save
SEQUEnCE language 1
| * |
8 [T ‘us_english |" | test |
ingert hands
position left hand ] language 2

position right hand

position hands uk_english |v‘ | test
position feet

position left foot

language 3

paosition right foot guag
come closer .

‘tawanese |t‘ | test |
lean back
turn, please
wralk through, please language 4
contamination
no contamination ‘Iat\.fija |v‘ | test |

no cont, put dos. o

Figure 4-47: Setting language

With the first language it is determined in which language the user menus
will appear. For the language display the respective audio-files have to be
installed.

The available audio files can be tested for each installed language.
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4.11Help

The button “help” leads to the sub-menus:

® Protocol ® Hardware B About (Info)

4.11.1 Protocol

close files ED print

11:05:37 v AT2000# HW :Version ¥1.08 prod_date 21.08.2003 model ATEWIS2000
11:05:39 |: AT2000# get message from HW about HEAD_NEW1
11:05:39 | AT2000# get message from HW about HEAD_NEWw2
11:05:39 | AT2000# get message from Hw about HEAD_NEw3
11:05:39 | AT2000# get message from HW about ADDA
11:05:40 | AT2000# get message from HW about ADDA
1L0S:40 | AT2000# set 10 FLAG to new version
11:05:44 W # MONI task IO TSK already attached
11:05:44 W # MON|: task BETA_SONDEN already attached
11:05:45 | AT2000# 10_TASK: ready to receive msg
11:05:45 | AT2000# BETA_SOMDEN: ready to receive messages
11:05:45 W AT20004 AT2000: stop MOD_IO_TIMEQUT on O 0 on adr 1
11:05:45 W AT2000# AT2000: stop MOD_IQ_CHKSUMERR on 10 0 on adr 1
11:05:45 W@ AT20004 AT2000: stop MOD_IQ_TIMEQUT on |0 1 on adr 2
11:05:45 W AT20004# AT2000: stop MOD_IO_CHKSUMERR on 19 1 on adr 2
11:05:45 W AT20004 AT2000: stop MOD_IO_TIMEQUT on |0 2 on adr 3
11:05:45 W AT2000#% AT2000: stop MOD_IQ_CHKSUMERR on 10 2 on adr 3
11:05:45 W AT20004 AT2000: stop MOD_IQ_TIMEQUT on IO 3 on adr 4
110546 Wi AT20004 AT2000: stop MOD_IO_CHKSUMERR on 19 3 on adr 4
11:05:46 W & WKP: Version: 6.07 f Jan 24 2006
11:05:46 I: # 0 alpha channel[s] found
11:05:46 | # 34 bets channel[=] found
11:05:46 | # 0 gamma channel[s] found
11:05:46 It # 0 neutron channel[s] found
11:05:47 Wi & WKP: no sd_sum_module available
110547 L # 128110
11:05:47 | SYSPARAY Syspara_read PULSE DISCONMECT

WKP# res ork -

[*

Figure 4-48: Protocol

Before entering the TwoStep™- Exit User Software a protocol manager is
started. In the protocol:

B Info messages

B Warning messages

B Error messages
are recorded, which occurred during the start and the program sequences.

See Runtime protocol for futher
information!

Figure 4-49: Possible error message on start

In the field “directory” the local path for daily protocols is displayed.

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 stored.

With the button “print” it is possible to make a printout of all recorded
data in the selected protocol file.

With the button “delete” it is possible to remove a selected file manually.
With the button “close” one can return to the start menu.
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4.11.2 Hardware

close @ print
J card data \]\Qrube module

adress ]
IR ]
version (0

manuf, date |May 2005

type [ATZ_PCI

Figure 4-50: Hardware info card data

close &8 arint

card data jprabe module
adress wversion type manuf, date  serial no.
48 RFO 485 ||
28 RFD 485
11 RFD 485
39 RFO 485
13 RFO 485
12 RFO 485
15 RFD 485
35 RFD 485
34 RFO 485
38 RFO 485 I
49 RFO 485
45 RFD 485
51 RFD 485
33 RFO 455
53 RFO 485
54 RFO 485
14 RFD 485
44 RFD 485
25 RFO 455 -]

Figure 4-51: Hardware info counter modules

The “close” button leads back to the start menu.
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4.11.3 About (Info)

close

TwoStep-Exit

varsion

06.55

RADOS Service

Ruhrstrasse 49
D-22761 Hamburg

Phone +49 {0340 85 193-222
Fax +49 {0740 B85 193-165
E-mail: service@rados.de

Figure 4-52: About (Info)

In the info window the current monitor name (TwoStep ™-Exit) and its
current User Software version, with which the monitor is operated, are
displayed.

4.12Quit (leave program)

With the “close” button one quits the program and returns to the startup
menu.

Do you really want to guit the program ?

Figure 4-53: Quit program
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5 User administration

User administration ..........ooocccoiimiiiicccccccrie e i
User profile program............ceooiieiei e 5-1
511 PrefiX .o 5-1
51.2 USEI GIrOUPS ....eiiiiiieieeeee ettt e e e 5-2
5.1.2.1 Authorizations in User Software ...........ccccccoeveeiiiieenceeee 5-2
5.1.3  Start of the user profile program...........cccccciiiiiiiiiiinn. 5-5
5.1.3.1 Installation of a new user profile ...........ccccvriiiiiiiiiiiie, 5-7
5.1.3.2 Modify @ user profile ..........ccoocveeiiiiiiiiii e 5-7
5.1.3.3 Saving a user profile.........cccceeieiiiiiiiiee e 5-7
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5.1 User profile program

In the user profile program group authorizations for each user in
different subprograms and module can be defined. With the aid of user
administration global authorizations can be connected to:

B RTM User Software
B System check

B User profile

m  HW set-up

5.1.1 Prefix

The body contamination monitor family with the monitor TwoStepTM- Exit
has different graphical and entry elements for the user communication
with the. A detailed description of the operation is given in chapter
"Computer system QNX".

In order to start the user profile program it is necessary to close the
user software. To close the measurement mode enter the service mode
in the user software and select menu-item close.

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 profile program is opened and carried out using the service -
and afterwards the user profile - button in the startup-menu.

health 1

- ‘ -
g I — ._ —
SYSTEM CHECK ‘ HW setup | | error- { info protocol

Light Box Calibration load parameter ‘ system parameter | QNX - Shell

RADOS
-

Figure 5-1: Start-up menu

i l used to call the RTM user software the main
. program to perform contamination measurement

(see Register 3 and Register 4)

Sarvice

L]

the user administration for body contamination
[ User Profile ]mon'tors'
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5.1.2 User Groups
Every user belongs to one of five user groups with specific authorizations
(in decreasing authority order):

Superuser Level 1

Master Level 2

Service Level 3

User Level 4

User_low Level 5

Nobody Level 6

The authorizations of a higher user group include the ones from ones below.

The superuser is needed to edit data in the user profile program. The
user group “default” is only used as a login_user in order to prevent that
every user supplied with a service key can exit the measurement mode.

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

5.1.2.1 Authorizations in User Software

The user profile, defined in the special user groups, 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.

If there is no login_user defined, the system will start automatically with
the authorizations of the “user” group.

/\ GCAUTION

' 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.
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Authorization needed to operate functions in the User Software:

(higher authorization by password query):

Function

End application
SMenu

Change 10
2 Service/ 10-Test
2 Misc/language

Measure background
2 (Service/Meas. -status)

Quit Channel
>Service/Meas. -status

High- / Discriminator changes (temporarly)
2 Service/Detector status

Parameter changes
DParameter/Meas. parameter
S>Parameter/database
DParameter/BKG

< Misc/Statistic

2 Misc/language

Hoch-/Discriminator changes
S Service/Detector status

Parameter view
> Service

System function
2Change Date/Time
DHardware-Setup
2QNX-Shell
SParameter load/save

Table 5-1: Authorisation User software

Authorization

User

Service

Service

Master

Service

Master

Master

User_Low

Master

Nobody

The users should be accounted according their tasks and respective

authorization in the user profile program.
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User administration
User profile program

System check

No. Function

Vo Perform Working Processes

1) < View Parameter, Nuclides and Results.
— OPrinting

e\ View Results

(2 < Add Working processes

< Parameter changes.
(3 ) All Authorisations

"

Table 5-2: Authorisation System Check

5-4

Authorisation

User

Service

Master
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5.1.3 Start of the user profile program

Start the user profile by selection in the start-up menu.

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

The user profile 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 with service key and keyboard is enabled to
create new user accounts, change or even delete existing user accounts.
If a superuser account exists, the work with the user profile program is
allowed to these users only.

Please enter superuser login

Please enter password for superuser

ok | | Cancel

Figure 5-2: Log in user profile program

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

[ New | [ Dalete. |
3 ToD3 Service
User Name:
Usar Group:
Login User
New Password:
Verify Password:
5] RALDO

Figure 5-3: Main menu user profile

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

Figure 5-4: User group selection

SUperuser

Master
Service
User
Userd
Mohody
Inwalid

The preinstalled superuser account values can be
found in chapter 1. of this documentation.
This chapter is being advised to be removed from the
manual, after first setup.

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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5.1.3.1 Installation of a new user profile

To install a new user profile you need to click on new at the menu panel.
The white fields are used to open an account for a new user.

[ New [ Delete |

User Name:

User Group:

Superuser *

Login User

New Password:

Verify Password:

I
——

i RADOS

Figure 5-5: Set up of a new user profile

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 click on save
at the menu panel. The new user profile is displayed in the left window
include a consecutively number.

5.1.3.2 Modify a user profile
To modify a user profile one need to click on modify at the menu panel.

The white window is used to modify the user profile. The change is
confirmed with save.

5.1.3.3 Saving a user profile

To store a new/modified user profile you need to click on save at the
menu panel.
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5.1.3.4 Login_user

The user profile also 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”. Figure 5-6: Login_user activation

Lilogin_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”.

/\ GCAUTION

l If the login_user is defined with the group- right
- Master, the user profile will be deactivated for
TwoStep V-Exit measurement software and the
sub menu user will not be shown in the User
Software.

5.1.3.5 Delete a user profile

To delete a user profile one needs to click on the entry of the user in the
left list to mark it and click on “delete” at the menu panel. A second window
will appear with the inquiry “Do you really want to delete the record”. The
user is requested to confirm this step to avoid the accidental erasure of
datasets.

Do you really want to delete the recard 7

Figure 5-7: Delete a user profile

5.1.4 Close the user profile program

To close the user profile program one clicks at close at the menu panel.
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6.1 System check

The System check-module is used to

B Access and admin the nuclide database
Perform in- and output tests
Define working processes for detector calibration
Carry out a working process for detector calibration
Print out of working processes for detector calibration

Define the validity of detector calibrations

Im- and export of measurement data like 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.

6.1.1 Prefix

The body contamination monitor family with the monitor TwoStepTM-Exit
has different graphical and entry elements for the user communication
with the. A detailed description of the operation is given in chapter
"Computer system QNX".

In order to start the calibration tool system check it is necessary to close
the user software. To close the measurement mode enter the service
mode in the user software and select menu-item close.

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.

6-1
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The system check module is opened and carried out using the service -
and afterwards the system check button in the startup-menu

[

1 _ 3
Light Box Calibration ‘ system parameter | QNX - Shell
USER PROFILE |

SYSTEM CHECK ve parameter HW setup | error-/ info protocol

Figure 6-1: Start up menu

used to call the RTM user software the main
program to perform contamination measurement
(see Register 3 and Register 4)

the maintenance and calibration program for
[ System Check ] body contamination monitors.
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Following service functions are provided in the system check menu:

pd o,

Checkpoint:Body™ TwoStep™-Exit user software

" System Check

Detector status 1/0 Test

User

Database Meas. results Nuclide

Multinuclides workprocesses

Export
TR

System Print Initiator QNX Set up OS Shell

Channel Optlons Parameter Config Backup |

Figure 6-2: system check menu overview

To start working with the system check module 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 nuclides 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).

B Creation of the test sources in the nuclide database

B Set-up of a working process below database in the
main menu; beta- or gamma test sources canbe as well
selected as multi sources

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/outputs in the main menu

6-3
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6.1.2 Service general

/\\ GAUTION

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

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.

/\ GCAUTION

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

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

6.2.1 Current activity

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

In2A¢
A= dye 11
2

formula 6-1: current activity

>
I

current activity [Bq]

&
1

initial activity [Bq]
T3 half life [days]

=
I

time elapsed [days]

6.2.2 Efficiency

The ratio of measured counts per seconds [cps] and the radioactivity of
the measurement source are called efficiency and are used as measure
for the quality of the measurement channel.

formula 6-2: efficiency N - N,
U A
n = efficiency
N = mean gross count rate [cps]
No = mean background count rate [cps]
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.
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6.2.3 Default deviation

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

o, :\/ﬁé(xi -X)?

default deviation

GCn =

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.

6.2.4 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:
c (N - N0)= 1,GN2 + GNOZ

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]

6.2.5 Error propagation of efficiency

The error expansion for efficiency is described as:

1 2 (N-N,)* ., 1 2

— 0
o(n)= ?(O-N)-i_ 2 O-A+?(O-NO)
o(n) = mean error of efficiency
A = current activity [Bq]
N = mean gross count rate [cps] or [cpg]
No = 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]
6-6

formula 6-5: error propagation of efficiency

formula 6-3: default deviation

formula 6-4: net count rate
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6.3 Start

On start a protocol manager records and displays the start routines of
system check module. The main menu of the system check program will
automatically displayed at the end of the start routine.

It is assumed from now on that the login for the
System check was done under the “Master”
authorization (refer to 5.2.2. User profiles to get
knowledge about administration of user login)

close service  parameter  datsbase user help

[RADOS| .
TwoStep-EXxit
process name user group
Please select one element of the list of processes and press the "START" button,
current group | User | start

Figure 6-3: Start menu System check

This menu is the gate to the submenus:

close Service faramete” L database ager heln
detector state parameter measurement protocol
InfOut state export = gucl?des Toa
srcales Sttate impart » | nuclides multiple sources
light barrier stete j rultiple sources processes

proceseos
measurement

Menu items displayed in light grey could not to be
chosen in this TwoStep ™-Exit
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6.4 Service

6.4.1 Detector status

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

For more information see register 4 Service.

close gate counter 67
ehfs
xtad
i1e=a0
=rtw

ch. adr type area cnt mean err[%] + pe 1

&+
2b 28 1 RFO 435 4385 5 B.B8 B.B88 16868 A
ib 11 1 RFO 485 435 5 B.BA B.BA 18688 A
4b 39 1 RFO 485 485 4 H.B8 BB 168688 3}
5hb 13 1 RFO 435 485 4 B.B8 B.B8 18688 i}
Bb 12 1 RFO 435 485 5 B.88 BB 18688 i}
b 18 1 RFO 485 435 5 B.BA B.BA 18688 A
&b 35 1 RFO 485 485 4 H.B8 BB 16868 3}
9b 34 1 RFO 435 485 5 B.B8 B.B8 18688 i}
1A b 33 1 RFO 435 485 5 B.88 BB 168688 i}
1b 49 1 RFO 485 485 5 8.8 BB 18688 i}
i2b 45 1 RFD 485 485 S B.08 @88 1888 a
13b 51 1 RFO 435 485 4 HB.B8 B.B8 168688 i}
14 b 33 1 RFO 435 485 5 B.88 BB 168688 i}
i5hb 53 1 RFO 485 485 5 8.8 B.BA 18688 i}
&b 54 1 RFD 485 485 4 B.08 ©.88 1888 a
170 14 1 RFO 435 485 5 B.B8 B.B8 16868 i}
b 44 1 RFO 485 435 5 B.BA B.BA 18688 A
19b 25 1 RFO 485 485 5 HB.B8 BB 16868 3}
2R b 26 1 RFO 435 485 5 B.B8 B.B88 168688 i}
21b 36 1 RFO 435 485 4 HB.B8 BB 18688 i}
22bh 42 1 RFO 485 435 5 B.BA B.BA 18688 A
23b 23 1 RFO 485 485 4 H.B8 BB 168688 3}
24 b 24 1 RFO 435 485 4 B.B8 B.B8 18688 i}
25 b 58 1 RFO 435 485 4 HB.88 BB 18688 i}
26h 9 1 RFO 485 485 4 B.B8 BB 18688 i}
27b 21 1 RFD 485 485 S B.08 @88 1888 a
b o221 RFO 435 485 5 B.B8 B.B88 16868 i}
29b 56 1 RFO 435 485 5 B.88 BB 18688 i}
b 16 1 RFO 485 485 4 B.B8 BB 18688 i}
Slb &8 1 RFD 485 485 S B.08 @88 1888 a
g2b 271 RFO 435 485 5 B.B8 B.B8 16868 i}
3 b 18 1 RFO 485 435 4 B.B8 BB 18688 A
94 b 32 1 RFO 485 485 4 H.B8 BB 168688 3}
5 b 52 1 RFO 435 485 5 B.B8 B.B8 18688 i} .
g6 b 55 1 RFO 435 4385 5 B.88 BB 18688 i}
37 b 4@ 188 978 1@ f.A8 6.8 B@aEBE* B :d

Figure 6-4: Detector status

This sub-menu is splitted in3 parts:
Q channel - Information
O measurement value display

O measurement time display
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Service

The sub menu service/l/O 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.

cloge
input
[Jleft hand aa1:
[left foot abearn B81:
[CDright hand a1
[left foot Ba1:
[Dright foot abearn @AL:
[ right faot aa1:
Clpim a1
CIpim Ba1:
[ service Bal

extmeas.start  801:

output

88 [ no system error B81:
82 [ ready to measureBal:
A1 [ contamination aa1:

83 [ custorner 1 Ba1:
B4 | |open entrance  EAL:
B85 | |open exit Bal:
85 | |head up [=5iH
87 | |head dawn Ba1:
185 [ high alarm Bal:

83 [ no contarnination BA1:

input
88 [ customer 1 a2
a1 exit iz open BE2:

a2 exit iz closed BE2

83 [Jexit light barrier B82:
a4 entr, iz open aa32:
85 entr, iz clozed  BE2:
@6 [ entr. light barrier @82:
A7 Dcustomer 2 BE2:
85 [Jlanguage 1 BE2;

89 [language 2 Ba2:

output

188 [ cont, alpha  @@c:
a1 [ cont. beta B02:

682 []cont, gamma  8A2:
83 [ wandal. BAZ:
84 [ not used [:¥H
85 [ net uzed [a5H
86 [ not used [:H
87 [ not used BAZ:

85 [ language 1 Baz:
89 [language 2 Baz:

il
Al
a2
B3

a4
B5
HE
A7

i)
a9

[ display Ba1:18 [ meas, aborted  881:18 [Jlanguage 3 A62:18 [Jlanguage 3 #A2:1@

[ knee 8a1:11 [[]not uzed 881:11 [[]language 4 6a2:11 [Jlanguage 4 Ba2:11

[ no body Aa1:12 [ not uzed 801:12 [no ext. releaze  @a2:12 [ not uzed BAzZ:12

head down aa1:15 [ not used 801:13 [Jext. releaze 862:13 [ not uzed BAz2:13

no emergency @a1:14 [Jnot uzed 881:14 [Jinverse meas @82:14 [ not used BA2:14

head up #a1:15 [ customer 2 881:15 [[reverse 882:15 [ not used BA2:15
Figure 6-5: 1/O state
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6.5 User

After starting the System check-software the user is automatically logged
in with the authorization User. Select the sub menu User to re-enter with
another account/authorization.

Lagin { j:i

Passward [ ‘

Ok l ‘ cancel

Figure 6-6: User

Every User belongs to a user group with specific authorization for using
the program System check,

In general you can choose between four different user groups:

Superuser all rights for the System check software
incl. the installation of new accounts at the User
profile management program

Master all rights for the System check software

Service working processes performance (System check
software) incl. reading rights for measuring results

User only work process performance

Default only parameter view
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6.6 Parameter

6.6.1 Global Parameters

close zave irn/expart D print
J gIDbaI\QaIculation\QjackgrDund Iimits\@fﬂciency Iimits\QnunitDr condition
e doors
(i indoor  outdoor
protocol header |RADOS Technology TD binary input: "open" FERIEIE
t - b
1st signature | Technical Handbook binary input: "close” ag |~ 35 |~
g hd b
2nd signature | llustration hinary output: "move” 21 |=~ oo [~
* hd b
calibrated by (TD 0001
print template set (default * el iz e E L
lines / page (0 = unlimited) | 64 |: I
ifo channel for head up | 23 |3
allowable efficiency -difference ifo channel for head down | 24 |2
allow able efficiency-difference for
protocol-followup calibrations [%] woice support
hinary input: "mowin push button” a
unit for display of activity woiCe support
® By O dpm O nci us_english v|
= |
Figure 6-7: Parameter global
6.6.1.1 Printing parameter
Modifications of measurements and record parameters are done in the
menu parameter/parameter. For a protocol hardcopy the layout is
configurable as:
< Protocol header < 1st signature < 2nd signature

< calibrated by < printtemplate set 9 lines / page
(O=endless paper)

6.6.1.2 Voice support

By selecting this function you’re able to calibrate the detectors on your
own. You also have to use an external measurement start push button,
called MOWIN. This push button has a long cable, so that you are able to
hold the source and start the measurement by the MOWIN-button. The
voice support will guide you to the right detectors. The function of the
push-button is to simulate the use of the enter-key on the keyboard and
so the ok- key on the display.
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6.6.2 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 protocol.

For detailed information on measurement calculation time (DIN/MDA)
refer to register 3.

———————————— O —

close save imfexport 5 print

| gIDbaI\| calculation\%ackgmund IimitsN@f‘ﬁciency Iimits%onitor condition

calculation of measurement time j MDA

The parameter settings for calculation of measurement time f MDA influences not only on new
calibrations, but also on protocol-followup calibrations, where the values for all channels will
be recalculated.

false alarm [o] 1.E5
detection safety [o] 265
unit for calculation ® B ) dpm O nci
® measurement time calculation (DIN 254223 2 Alarm Level Calc,

alarm level alpha measurement time [s]
alarm level beta
alarm level gamma
alarm level neutron

Figure 6-8: Parameter calculation

The calculation of measurement time can be used to indicate the channel
which should be optimized to shorten body measurement time.
Indicators are:

False alarm
Detection safety
Calculation unit
- Bq (Bequerel)
- dpm (decays per minute)
- nCi (Nano Curie)
Measurement time according to DIN25482
- Alarm level Alpha
- Alarm level Beta
- Alarm level Gamma
- Alarm level (optional)
Alarm level calculation

Detailed Information to measurement time
calculation can be found in Register 3.
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6.6.3 Background limits
. parameter |

close save imfexport & print
| global\| calculation\| background Iimits\Qﬁiciency Iimits%onitor condition
[ enable background lirmits chan ) R
2 8,60 0.68
hets @ 3 . 88 a. 88
gamma QO 4 .00 8.68
5 8,68 8,68
B .00 8.68
7 .60 .68
3 8.00 8.60
9 8.6 .60
minimum [cps] 16 a. aa a. 68
11 .6 .60
masirmurm [cps] 12 .60 .80
13 8,68 a.88 ||
14 8. a8 8. 66
| zet selected channel | 15 a. A & AA
| set all channels | L el Hd
17 .00 8.68
15 8,68 8,68
19 .00 8.68
28 .60 .68
21 8.00 8.60
22 8.6 8.88 [

Figure 6-9: Parameter background limits

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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6.6.4 Efficiency limits

Efficiency limits can be set for individual or all channels and per radiation
type in the registry card of the same name. The entries are considered in
the system check program and the resulting protocol.

close save imfexport @ print
| global\| calculation\| background Iimits\| efficiency Iimits\J\monitor condition

[ enable efficiency limits chan  norm min max trel  tabs
&+

2 .68 .68 8.68 -nan .68

heta ® 3 8.68 8.68 8.68 -nan 8.68

gammaQ 4 8.68 8.68 8.68 -nan 8.68

5 8.68 8.68 8.68 -nan 8.68

3 8.68 8.68 8.68 -nan 8.68

o — 7 a. 68 a. 6e a. 68 —han a. 68

minimurm 0.00% | & .88 .88 .88 —nan .88

) - 9 . 88 . 88 8.68 -nan 8.68

UL n.00% |y 18 8.68 8.68 8.68 -nan 8.68

11 8.68 8.68 8.68 -nan 8.68

naormal efficiency 0.00% a A2 [:l:] [:l:) [:l:) -han 8,68
o 13 8.68 8.68 8.68 -nan 8,68 ||

allowed dewiation: 14 @.89  @.A  @.88  -nan  B.68

hase points 000~ 15 8.68 8.68 8.68 -nan 8.68

b 16 8.68 8.68 8.68 -nan 8.68

percentage +0.00% : 17 B. 68 B.68 B.688 -nan B.688

13 8.68 8.68 8.68 -nan 8.68

19 8.68 8.68 8.68 -nan 8.68

set selected channel 28 .80 .80 .80 -nan .80

P e 21 8.68 8.68 8.68 -nan 8.68
22 B, 88 B, 8a B, 88 -han 8.88 =

Figure 6-10: Parameter efficiency limits

This function can be activated/deactivated with the enable flag.

Efficiency limits can be set for all or just one channel and kind of
radiation. This setting will be taken in account while calculating and
producing the protocol.

The efficiency limits can either be set with the min or max efficiency or by
setting must efficiency in percent for each channel.
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6.6.5 Monitor status
[ parameter |

close SaVE imfexpart &D print

| global\| calculation\| background Iimits\| efficiency Iimits\| monitor condition

Questions for the condition report {one per linek

| add | | change | | delete |

Figure 6-11: Parameter monitor condition

Specific questions about the monitor and/or the system check can be
formulated in the “monitor status”. 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 than transferred
into the protocol.

Administration of parameter sets

All parameter adjusted for the individual TwoStep ™-Exit can be saved
(export) on a destination (e.g. USB-stick or local hard disk) to be filed or to
be stored in the TwoStep™-Exit again (import). For a detailed description
the import — or export process refer to chapter 6.6.6 and 6.6.7.

imfexport print

{

Import print templates
Import limits
Import condition questions

Export limits
Export condition guestions

Figure 6-12: Parameter import and export
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6.6.6 Export

To export, select in the main menu:

parameter

paramector

Erp@ort *

nuclides
multiple sourcos
processes
MEasUrsment

Please enter the file name

||rf9_._fa_fnuclide

Figure 6-13: Database data export

1 of 1 multiple sources exported

Figure 6-14: Data base 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 at a USB-stick or the local hard disk.
Measurement are called *.pdh,

sources are *.pdn,

multiple source are saved as *.pdp and

for the processes the extension is *.wkp.

6-16

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File:Reg6_e.doc




Technical Handbook TwoStep™- Exit Register 6

System check
Parameter

6.6.7 Import

To import, select in the main menu: parameter
paramcter
expar L2
import # | huclides
multiple sources
Rracesses
me asurement |
[T T ]
Location: |f | |G |l%|
Marme Size Date
4096 Oct 26 200° kS
%RTMinst 4096 Oct 26 2008
Efbackup 4096 Jul OB 2005
%bin 4036 Jan 24 2002
P database 4036 Apr 27 2009 |
ERdev 10 May 04 200
%etc 4096 Maw 03 200
Eafs 1] Mow 17 200
Ehome 4096 Jul 06 2005
| #]
Marme: | |
Filter: |*.|::|dn |
| Cancel | | Select |

Figure 6-15: Import-file selector

The import-function is intended for reinstallations,
hut the database is not empty.

It is neither recommended to import data sets into
an

non-empty database nor guaranteed to work as
expected.

| ok || cancel |

Figure 6-16: 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 a rename
of the data to be saved should be performed.

Attention has to be paid for the order of importation. First one needs to
import the sources, then multiple sources followed by process and last
measurements.
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6.7 Measurement database

The measurement database with all calibrations will appear after click on
the sub menu database/measurement.

close display delete werify
sort by @ curr. no result type calibrations for monitor
O calibration name calibrations not for monitor
Mo date/time cal. name meas, type done by a b g ns
1 Dec 19 100 99 56 2005 WwT I/0 Eernstein = = = = B
z Jan 5 13 38 0S5 Z00OE wT/Beta zingle Bernstein - 25 - - -
3 Jan 10 11: 13 09 2006 T/ Gamma- NE zingle EBernstein - -8 - -

Figure 6-17: Measurement results

Each calibration can be selected with the mouse pointer from the
provided menu and displayed and/or printed in detail and saved to a USB
stick or the local hard disk. It is not possible to modify a calibration.

The following error message indicates that no
measurement data was marked in the list for a detailed
view. Please repeat measurement data selection.

Mo record selected

6-18

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File:Reg6_e.doc




Technical Handbook TwoStep - Exit

Register 6

System check
Measurement database

close SaVE

@ print

general ‘[éackgmund {peta~

<< previous

calibrated by

remark

calibration name
date

current protocal

Dec 30 04:04:39 2008

[ 7]

transfer data to monitor [X]

use expiration of calibration [

expiration of calibratian |ZDDQ |:|| 3 |:|| a1 |:|

alert before expiration |ZDDQ |:| | 3 |:|| 21 |:|

| input test |

| output test |

| condition report |

Figure 6-18: Measurement details |

closze save @ print
general \| background {peta™
ch.  bkgrd min - max
1 4, 80 0. 00 000 |2
B 2 4,50 0. 00 0. 00
B 3 4,30 0. 00 0. 00
B 4 4, 40 0. 00 0,00
B 5 4, &0 0. 00 0. 00
B B 4, 40 0. 00 0. 00
B 7 4, 80 0. 00 0. 00
B & 4, 40 0. 00 0. 00
B 9 4,50 0. 00 oooo |
B 10 4, &0 0. 00 0. 00
B 11 4,50 0. 00 0. 00
B 12 4,70 0. 00 0. 00
B 13 4,50 0. 00 0. 00
B 14 4,50 0. 00 0. 00
ERIS 4, &0 0,00 0,00
B 16 4,70 0. 00 0. 00
B 17 4, &0 0. 00 0. 00
B 18 4, &0 0. 00 oo =

Figure 6-19: Measurement details Il
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clase save ﬁ print
general ‘| background ‘| heta™.
nuclides efficiency [ %]

Ch. Met Source-ID  ActlBgl =] Min Max  Actual  +/- old change

1 0, oo RSELO 1555 9993 0.0 0o 0, 00+7- 0. 04 0.00 +0.00  |=
2 -0, 10 RSELO 1555 9993 0.0 0o 0, 00+7-0. 05 0,00 +0,00

3 0, 50 REEL0 1555 9993 0.0 0o 0, 03+/-0, 04 0,00 +0,00

4 0, 0o REE10O 1555 9993 0.0 0o 0, 00+/-0. 05 0,00 +0, 00

5 0, 20 REELO 1555 9993 0.0 0o 0, 01+/-0. 04 0,00 +0,00

51 0, 0o RSEL0 1555 89993 0.0 0.0 0, 00+4-0, 05 0,00 +0,00

7 -0, 40 REELO 1555 9993 0.0 0o 0, 00+/7- 0. 04 0,00 +0,00

g 0, 20 REE10 1555 9993 0.0 0o 0. 0l+/-0. 05 0,00 +0,00

=l -0, 10 RSELO 1555 9993 0.0 0.o 0, 00+4-0, 05 000 +0,00 | |
10 0, oo RSELO 1555 9993 0.0 0o 0, 00+7-0. 05 0,00 +0,00
11 -0, 30 REEL0 1555 9993 0.0 0o 0, 00+7-0, 04 0,00 +0,00
1z -0, 50 RE610 1555 9993 0.0 0.0 0, 00+/- 0. 04 0,00 +0, 00
13 -0 10 REELO 1555 9993 0.0 0.o 0, 00+/- 0. 05 0,00 +0,00
14 -0, 10 RSELO 1555 9993 0.0 0.0 0, 00+4-0, 05 0,00 +0,00
15 -0 20 REELO 1555 9993 0.0 0o 0, 00+7-0. 05 0,00 +0,00
16 -0, 30 REE10 1555 9993 0.0 0o 0, a0+ /- 0. 05 0,00 +0,00
L7 -0, 20 RSELO 1555 9993 0.0 0o 0, 00+4-0, 05 0,00 +0,00
18 -0, 20 REELO 1555 9993 0.0 0o 0, 00+/- 0, 05 0,00 +0, 00 =

Figure 6-20: Measurement details 111

Selected protocol is not useable for
protocolfollowup calibration:

HNumber of Beta channels in protocaol differs from
available channels

HMumber of Gamma channels in protocol differs
from available channels

ok

Figure 6-21: Measurement details protocol message

Before a measurement result from the database will be
displayed an internal check of the saved data takes
place.

Inconsistency or error in data will show up and
added with information for trouble shooting (see
Figure 6-11).
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6.8 Nuclide database

The nuclide database is reached via database/nuclides.

close new change delete & print
Sl g SDU[ZE b ® ascending source |D [CO G0
nuclide narne
O descending nuclide [CO 60
O nuclide type
nuclide type
Suurce.ID nuclide type alpha Bt
= gamma neutron
FE7 6L AzZ4l A
dose power 036600 | mSw/hGBy
yEars davs
halflive | 524 + | o]
activity [Elq]| 12334| + | |:|.|:u:|| %
year manth day
date [zooo[8][ 13l 1[3]
curr, activity [Bo] 5433

Figure 6-22: Nuclide maintenance

At the left-hand side of the display window all available nuclides are
listed, while the data of the selected nuclide is inspect able at the right
hand side.

The nuclide administration is left with the close button.

6.8.1 Nuclide data

Parameters connected to a test source are administrated as:

m source ID:
User defined name administration purposes

B nuclide:
nuclide name

B nuclide type:
beta, gamma or neutron radiation

B Exposure rate constant (dose rate / dos 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).

B 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 decimal
units, i.e. 0.5 refers to half a year.
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6.8.2

activity:
The activity of a nuclide at the date of the calibration certificate
in Becquerel [Bq], as well as its deviance in percentage rate.

date:
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.

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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6.9 Multiple sources

close save new change delete @ print

multiple source D |Multi2 available multiple sources:
step to show E | v|

single source D ) channel/det type source ID
a1 2 beta <O B0
32 beta o B0
S0 = 28 34 beta oo &0
27 26 25 24
23 |22 2l 28
34
18 faE Eye 16
33
15 |akd| 13| 12
11 | a2 =9
g 7 5]
5 4 3
1
® beta
add channel == ‘ <= remove channel |

Figure 6-23: Multiple sources configuration beta

The function is used for the calibration with the aid of a special holder
assembly for the test sources. It is possible to preset various nuclide
sources for appropriate channels and working processes. Such, virtual
multi-sources are generated.

close save new change delete @ print
multiple source 1D available multiple sources:
step to show a |I"1ulti_all v|
single source D channelidet type source ID
0BG 14 alpha FS76|*
15 alpha FS76
16 alpha FS76
17 alpha FS76
18 alpha FS76
13 alpha FS76
20 alpha FS76
21 alpha FS7e[ |
22 alpha FS76
23 alpha FS76
24 alpha FS76
25 alpha FS76
26 alpha FS76
26 beta [sal=
27 alpha FS76[_|
O beta =
® gamma << remave channel

Figure 6-24: Multiple sources configuration gamma

The definition of multiple channels is done in the submenu
database/multiple-sources. After the multi-source got a name, the
single sources are assigned to the respective channels and detector
types as well as to working processes (according to the holder
assembly). In one step, any user defined number of channels can be
calibrated.

A working process is created with the defined multiple source (same
name). The calibration takes place with the activation of the start button
in the main System check menu.
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6.10 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 at sub menu database/ processes.

close display new delete print

process name user group

Kalibrierung Master
Mehr fachl User Process is ready for use

Figure 6-25: Overview processes

At the main menu an overview of all processes will be displayed. Also the
user authorization needed to carry out the process is shown. 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.

close display new delete print
Erocess name user group

E& _ Test User

TDO1_rsu Service

Process is not ready for use

Condition report selected, but no
guestions defined,

Figure 6-26: Overview processes
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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?

oo [ o

Figure 6-27: Delete a process

From the overview of all processes the detailed description of one
process can be displayed using the button display. The process can be
modified with the button change or printed with the button print at the
menu panel.

close save change print

J global \]\calibratiun

process name |IO.!TE'3T

user group |Usgr

2l

efficiency determination

new calibration

protocol calibration

followup calibration

disallow user changing calibration name

general tests

test input channels
test output channels

monitor condition report

Figure 6-28: Modify a process
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6.10.1 Installation of new processes

This menu is for the process definition. The global registry card includes
the name of the process and user group. For efficiency determination
various parameters are involved (next figure, left bottom part). Also, the
binary in- and outputs can be checked within the global System check.
The questionnaire for the monitor condition report is entered via the
parameter/parameter/monitor condition menu. If a monitor condition
report is selected in a working process the questions will appear after the
calibration and will show up in the protocol printout.

close save change &5 print
J global \ calibration \Q}{piration of calibration
process name |TDDDDl| |
user group |User .|
efficiency determination general tests
new calibration [ test input channels
[ test output channels
[ protocol calibration
[0 monitor condition report
[ followup calibration
*
disallow user changing calibration name

Figure 6-29: Installation of new processes

On the calibration registry card the duration for a measurement and a
background determination for the channels are defined.

In case of 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 first (oldest) selected protocol, while
the follow-up is connected to the latest reference protocol with same
name. Before, it's possible to choose a defined multiple source.
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| close save change &b print
| glabal \| calibration \priration of calibration
SOUrces measurement times
@® single source Hisdvoitig e el E
heta 1 Co g0 -
= | heta meas. time [s] a
[ one step
& gamma | 2 CO 60G - gamma meas. time [5] a
O one Step

bR e 4 transferto RTM

Figure 6-30: Installation of new processes, registry card calibration

Sources and measurement time can be individually defined to meet the
users preferences.

To use the calibration results for the user software click on Transfer to
RTM. ©

close save change = print

| global \| calibration \|e}{pirati0n of calibration

[ use expiration of calibration

expiration of calibration [days]

alert before expiration [days]

X transferto RTM

s

eI

Figure 6-31: Installation of new processes, registry card calibration

The expiry time for calibration and the user alert can be individually
defined to meet the user’s preferences.

To use the calibration expiration in the user software click on Transfer to
RTM. ®
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6.10.2 Start of a process

Dependant on login authorization all or selections of installed processes
appear 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 kind of
radiation, respectively. After selecting a working process the
measurement will be done for all selected detectors / multiple sources
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.

The selected working process is activated with the START button. Every

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

calibration.

- seemebesc
close service parameter  database user help

[IRADOS |

TwoStep-Exit

process name user group

Flease select one element of the list of processes and press the "START" button,

e s |
Figure 6-32: Start System check
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6.10.3 Background measurement

Each process begins with a background measurement. If more then one
radiation type is to be measured, these can be done without updating the
background.

/\  GAUTION

' 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

process name |Ka|\brierung |

Remove all nuclides from monitor and press button "start
background" to begin with background measurement.

0 start background

cancel

Figure 6-33: Background measurement

The result of the background measurement will be displayed for the
activated beta and/or gamma channels.
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@ print

Background Measurement
Results

measurement time [s]

cancel
<< previous next ==

Ch rate [cps] / %
B 1 4,80 / 042 |
E 2 4,50 / 0,53
E 3 4,30 / 0 48
E 4 4,40 ¢ 0,52
E S 4,80 4 0.52
E & 4,40 ¢ 0,52
B 7 4,80 4 O 42
E 5 4,40 ¢ 0,52
E 9 4,50 / 0.53
B 10 4,80 / 0.52
B 11 4,50 / 0.53 -
B 12 4,70 4 0. 48
B 13 4,50 / 053
B 14 4.50 / 0.53
E 15 4, 60 / 052
B 16 4.70 4 0. 48
B 17 4,80 / 052
E 18 4,80 4 0.52
B 19 4,80 / 0.52
B 20 4.70 4 0. 48 I

Figure 6-34: Result of background measurement

If the background is extremely unstable during the background

measurement it is possible to repeat this measurement

Click <<previous for a restart.

The efficiency determination continues with
radiation type

Flease use this source for further measurement;

FS877

next ==

Figure 6-35: Change source

Select and place the correct source for the calibration.
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6.11 Determination of channel efficiency
(calibration)

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

Updated Referance Updalad Callbrallon

Figure 6-36: Calibration modes

New Calibration — Chapter 6.11.1

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

Protocol Calibration — Chapter 6.11.2

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
TwoStep ™-Exit after factory acceptance.

Follow-up Calibration — Chapter 6.11.3

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.
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6.11.1 New calibration

TweStep™ Exit Operator

N N Mecasurement Reference
ew h calibraiion
Calibration

Start Mcatwrément  cffici oﬁf;y decicction

Figure 6-37: New calibration process

After the background determination, all channels can be measured. Click
therefore on button start meas. For a better understanding, the location
and name of the channels are displayed.

Calibration

ch. det-type source D a4
10 beta RSE10 - |

22 (1 31 | =0

29 28 || 27 || 26

-|25 24 [ 23 || 22
process name tsdc SBJ
_|21 200 19 || 1=
step lD| af | 38 35
Jl? 15 | 14

= previous step

position source(s) an channel{s) selected at
picture and press button "start meas"

GR BE
i

o | = | 5s

‘@stup measurement ‘

‘ cancel

Figure 6-38: Calibration of all channels

Measurement results are displayed as:

B channel no.

measurement time [sec]

high voltage [volt]

background count rate [cps] (standard deviation)
gross count rate [cps] (standard deviation)

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

efficiency [%] (for error see chapter error propagation of
efficiency)
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@ print
current step 2 area [cm#] 485
channel no. 2 address m high voltage [V] i
detector type |RFD 485 lower discr, [my] 0
serial number ] upper discr. [my] ]
channel type O alpha ® beta 2 gamma (O neutron
backagr.meas. time [s] 10 source ID |RSE10
measurement. time [s] =] nuclide |FE-35
activity [Ba] 1555| + | 75
background [cps] 4,50 |+ 0.53 efficiency old [%] 0.00
gross [cps] 4.40 |+ 0.55 efficency [%] 0.00] = | 0.05|
net [cps] -0.10 |+ 0.76
calculated measurement time [s] 9999

<< prewious

cancel

next ==

Figure 6-39: Measurement result

If necessary the measurement of a channel can be repeated. That will be
needed, when the source was displaced. Click therefore <<previous.

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

TweStep™ Exit Operator

Protocol

Calibration Reference nuclide Me asurement Refgremng:rg‘;irl;l?tion Appendix to Reference )]
e @
select Eeferem:e . Lfficiency T-@
calibration (1) AT A TEmen deviation @-® @ @

Figure 6-40: 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
measurement result/details as well as the resulting deviation in percent.

Here, it is not necessary to measure all channels, but a selection can be
made by 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
ch, det-type source ID ?
38 beta RSELD 3 |
? 31| 20

29 (| 28 || 27 || 26

-|25 24 || 23 || 22
21 | 20| 19 || 18

o[ = @[5 | [
13 || 12 || 11

position source(s) on channel{s) selected at 10|l o =]
picture and press button "start meas” —

0| 2 | 55

® stop measurement ‘

cancel

Figure 6-41: Efficiency determination calibration (gamma)

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

TwoSiep™ Exit Operatar

.
AN

Follow-up y
. B P e nuclicle 1 Measureme nt Comparison to last Save as new updated
| Calibration B Reference calibrati reference

SEIEH. re!?rem:e Slarl Me:surernenl Efﬁc.'e':'q e
calibration (T deviation ©-®

Figure 6-42: Follow-up calibration process

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

The efficiency determination for the follow-up calibration will be
reference calibration will be used.

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

This task applies, when the monitor shall measure with the efficiency of
the new calibration. The current test is used as control to check whether
the variation is in the demanded tolerance limit.

Calibration

ch. det-type source D a4
20 bet. RSELD i
eta 33

32| 31 |f 20

291 28 || 27 | 26

25| 24 || 23 || 22

process name tsdec 36
21 . 19 || 18
step 2D| af | 38 35
17 (| 16 || 15 | 14
13 || 12 | 11
position source(s) on channelis) selected at 1wl g a

picture and press button "start meas” —

0| 2 | 55

‘@ stop measurement ‘

‘ cancel

Figure 6-43: Efficiency determination follow up calibration

After the last channel measurement the binary in- and outputs will be
checked or the measurement results will be immediately displayed, just
according to the working process.
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6.11.4 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.

close &8 print

| check 7

| left hand oa1:68 [ O customer 1 ar3:en [
) left foot abasm aa1:e2 [] (D exit iz open aa3:e1 [
| right hand Bel:El [] O exit is closed mp3:a2 [
) left foot ae1:83 [] (D exit light barrier a83:83 [
|2 right foot abasm aaL:a4 [ () entr. is open aaged [
| right foot Ba1:65 [] () entr, iz clozed Be3:85 []
CRIM gEL:ee [ O entr. light barrier ga3es [
12 pim aa1:67 [ (0 custormer 2 Be3:87 [
| @ zervice aa2:68 [ (0 language 1 and:aa [C]
| ® ext.meas.start aaz:e1 [] () language 2 aRd:al [
O display Ba2:62 [ (0 language 3 aad:a2 []
12 knee aa2:63 [ 0 language 4 aad:a3 [
|® no body aa2:a4 [] (2 no ext. release aa4:84 []
|2 head down aa2:as ] () ext. release aag4:5 []
|® no emergency Ba2:66 [] ) inverse meas aRd:e6 [
@ head up aaz:a7 [ O reverse aad:e7 [

Please check all initiators and observe the button. On success the indicators will marked
automatically,

Figure 6-44: System check input test

Click on next>> to enter the binary output check.

close & print
check
[ no system error aat:ea [C] [ cont. alpha BEs: a8 [
{ || ready to measure aat:el [ [C] cont. beta B8l [
[] contamination pe1:e2 [] [l cont. garmma AAz:Ez [
[l custamer 1 aft:a3 [ [ vandal, Be3:63 [
|| open entrance aat:a4 [ [ not used Bag:es [
B open exit ppl:as [] [ not used Ar3: 65 [
[ head up ari:ae [ [ not used ar3:86 [
] head down Bat:a7 [] [ not used BA3:87 [
L1 high alarm BE2:68 [ [ language 1 ar4;8n [
[ no contarination Baz:61 [] [ language 2 Ba4:a1 [
[ meas. aborted anz:ez [] [ language 3 B84:82 [
[ not used Be2:63 [] [ language 4 Be4:83 ]
[ not used aaz:e4 [] [ not used Ba4:84 [
[ not used Be2:05 [] [ not used B4:05 [
[ not used anz:es [] [ not used Ba4:66 [
[ custorner 2 aa2:87 [] [ not used mA4:A7 [
Please toggle the output buttons und observe the physical output. If it works fine, mark check
button as ak.

Figure 6-45: System check Output test

The binary outputs need to be checked manually on the related relays
outputs. The output is activated by clicking the respective output with the
mouse pointer. If the binary output is working properly the tick is added
manually in the related fields. Click next>> to continue.
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6.11.5 Total result of the efficiency determination

After all detectors have gone through the measurement process, the total
result for each channel, separated in the respective windows, for beta or
gamma detectors is displayed and a protocol can be generated (refer
also to chapter Printing parameter ):

--- RADOS Technology GmbH ---

Protocol

Date/time Page 1/x

Protocol-data

Current protocolNo: 9 Reference No: 0

date: Mon 10.07.06 15:30:22
calibration name: Beta ALL
calibrated by TDO0001
Remark :
Measurement time for background: 180s
Measurement time for channel al: Os
Measurement time for channel be: Os
Measurement time for channel ga: 120s EXAMPLE
GAMMA {excerpt of data)
No Bkgrd gross net nuclide source-ID activity time efficiency
.......................................... data........coiiiiii, EXAMPLE
{excerpt of data)
INPUT OUTPUT TEST
No/Type status function
1IN OK service key
4 IN OK measurement start
10UT OK ready to measure
4 OUT OK no contamination
Signature 1 Signature 2

Figure 6-46: Protocol example
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The measurement result can be named in the line “calibration name”.
Additional information can also be given in the head in the white boxes.

clase save @ prirt

general {Eackground Lpata,

calibration name |

date | Dec 30 04:04:39 2008 |

current protocol 0 |

calibrated by |

rermark | |

| input test |

transfer data to monitor X | output test |

use expiration of calibration [X] | condition report |

expiration of calibration |QDDQ |:|| ] |:|| 31 |:|

alert before expiration |QDDQ |:| | 3 |:|| 21 |:|

<< prewvious

Figure 6-47: Measuring calibration result
The expiry time for calibration and the user alert can be individually
defined to assure testers attendance for recalibration.

By opening an additional registry card the result of the background
measurement is displayed for each channel.

clase save @ print
general \| background Lpeta™

ch. bkgrd min  max

B 1 4, 80 0. 00 000 |
B 2 4, 50 0. 00 0. 00

B 3 4, 30 0. 00 0. 00

B 4 4, 40 0, 00 0, 00

B S 4, 60 0. 00 0. 00

B & 440 0. 00 0. 00

B 7 4, 50 0. 00 0. 00

B & 4, 40 0. 00 0. 00

B 9 4, 50 0. 00 oooo |
B 10 4 60 0. 00 0. 00

B 11 4, 50 0. 00 0. 00

B 1z 4, 70 0. 00 0. 00

B 13 4, 50 0. 00 0. 00

B 14 4, 50 0. 00 0. 00

B 15 4 60 0, 0o 0, 0o

B 16 470 0. 00 0. 00

B 17 4, 60 0. 00 0. 00

B 18 4 60 0. 00 ooo =

Figure 6-48: Background details

If the binary in- and outputs were checked during the process, click on
the registry card misc.
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close save @ print
general ‘| background ‘| beta™.
nuclides efficiency [ %]
ch. Met Source-ID  Act[Bgl tf 5] Min Max  Actual +/- old change
| 1 0. oo REELD 1555 9999 0.0 0.0 0, 00+/-0, 04 000 +0.00 |*
2 -0, 10 RSELD 1555 9999 0.0 0.0 0, 0o+ /-0, 05 0,00 +0 00
3 0. 50 RSELD 1555 9993 0.0 0.0 0. O3+/-0, 04 0,00 +0 00
4 0, oo RSELD 1555 9999 0.0 0.0 0, 00+/-0, 05 0,00 +0 00
=) 0, 20 REELD 1555 9999 0.0 0o 0 01+/-0, 04 0,00 +0 00
5] 0. oo REELO 1555 9993 0.0 0o 0, 00+/-0, 05 0,00 +0 00
7 -0, 40 RSELD 1555 9999 0.0 0.0 0, 00+ /-0, 04 0,00 +0 00
5] 0, 20 RSELD 1555 99953 0.0 0.0 0 01+/-0, 05 0,00 +0, 00
=] -0, 10 REELD 1555 9999 0.0 0.0 0, 00+/-0, 05 000 +0 00 ||
10 0. oo REELD 1555 9999 0.0 0.0 0, 0o+ /-0, 05 0,00 +0 00
11 -0, 30 RSELD 1555 9993 0.0 0.0 0, 00+/-0, 04 0,00 +0 00
12 -0, 50 RSELD 1555 9999 0.0 0.0 0, 00+/-0, 04 0,00 +0 00
13 -0, 10 REELD 1555 9999 0.0 0o 0, 00+7-0, 05 0,00 +0 00
14 -0.10 REELO 1555 9993 0.0 0.0 0, 00+/-0, 05 0,00 +0 00
15 -0, 20 RSELD 1555 9999 0.0 0.0 0, 00+/-0, 05 0,00 +0 00
16 -0, 30 RSELD 1555 9993 0.0 0.0 0, 00+/-0, 05 0,00 +0, 00
17 -0, 20 REELD 1555 9999 0.0 0.0 0, 00+/-0, 05 0,00 +0 00
15 -0.20 REELD 1555 9999 0.0 0.0 0, 0o+ /-0, 05 0,00 +0 00 =

Figure 6-49: Channel details

A click on Input shows the binary inputs.

clase & print

check 7
(2 left hand aE1:08 [X] (0 customner 1
O left foot abaem aa1:02 [X] O exit iz open
() right hand BEL: A1 O exitis clozed
O left foot ee1:083 [X ) exit light barrier
() right foot abaem Ba1:84 [X] ) entr, iz open
() right foot aaL:as [X (2 entr. iz clozed
[ R-TT aat:ee [€ ) entr. light barrier
2 PIM ae1:67 [X] (0 customer 2
® zervice Baz=ea [X] ) language 1
@ extreas.start BA2: A1 IE O language 2
0 dizplay aEz:a2 € O language 3
) knee BAZ: 85 (O language 4
® no body 882:84 [ (2 no ext. releasze
O head down Ba2:85 [ ) ext, releaze
® no emergency am2: 06 [X] 2 inverse meas
®) head up ea2:87 [ (O reverse

AA3: A8
BE3: 81
AR5z A2
BE3: 83

BE3: 84
AA3: A5
BE3: 86
AA3: A7

falaL ]
BiE4: 81
BE4: 82
BE4: 83

Be4: 84
AE4: A5
B84z 86
BE4: A7

XEEE XMXRK XKERK XXX X

Figure 6-50: Input test

Click on Output to watch the binary outputs.
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close &b print

| check

| no system error B01;: 68 [ cont, alpha Be3:88 [
D ready to measure Be1:61 [X [] cont. beta BE3:61 X
|C contamination pEL: 02 [ cont. gamma 963: 82
| custarner 1 801:63 [ vandal. A83:83
| Xl open entrance 661z 64 [ not used 8e384 [
(B open exit Bp1:85 O not used BP3:85 [
| [ head up B 66 [X] [ not used BIA3: A6
|0 head down 081: 67 O not used A93:07 [
| high alarm BA2: AA [ language 1 B2 00
[ no contamination 882 61 [ language 2 aad:e1 [
D meas, aborted Ba2:62 [X] [ language 3 BE4:82 [
| not used aa2: a3 [ language 4 BR4: B3
| nat used Be2: 84 [ not used eed:a4 ]
| not used 88285 [ not used BB4:85 [
[ not used BE2: 86 [ not used Bed:86 ]
I [ custamer 2 a82:87 [ [ not used pe4:a7 [

Figure 6-51: 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 database/measurement.

System check results can be printed as protocols directly via the printer
interface with a click on print and the confirmation of the selected printer.

Clos(e)ing twice leads back to the main menu.
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6.12 Help

The button help leads to the submenu “About”.

close

System check

Wersion

6.41

RADOS Service

Ruhrstrasse 49
D-22761 Hamburg
Phone +49 (0340 85 193-187
Fax +49 (0340 25 193-165
E-mail: serviceg@rados.de

Figure 6-52: About; System check-version

6.13 Close (exit program)

start-up menu comes up.

Do you really want to quit the program 7

YES

no

Figure 6-53: Close the program

System check
Help

The window displays the version of the System check-Software.

By activating the close button, the program system check is quit and the
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7.1 Light Box Calibration

In the Light Box Calibration program the parameter for the light box, a
core component of the body contamination measurement assembly, can
stored in the TwoStep™-Exit electric. This is necessary as the Light Box
provides no internal memory to store parameter data.

The function of the 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.

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 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 photo
multiplier, which keep the adjustments very stable, to choose the 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.

The Light Box parameter evaluation can not be performed elsewhere and
is part of the distinctive Light Box information. The Light Box parameter
will be provided with light box itself.

The aid of Light Box Calibration program is especially needed to calibrate
an exchanged Light Box.

WARNING

g The Light Box parameter is unique for each
Light Box.

o DO NOT alter the Light Box parameter, if the
factory set parameter for the Light Box is not at
hand.

The TwoStep ™-Exit body contamination
measurement results will not be reasonable or
reliable if the parameter is changed.

71

Rev.-No.: D300081, MH/ZU, Date: 27.07.09 File: Reg7_e.doc



RADOS

Register 7 Technical Handbook TwoStep ™-Exit
Light Box Calibration
Light Box Calibration

7.1.1 Prefix

The body contamination monitor family with the monitor TwoStep ™-Exit
has different graphical and entry elements for the user communication
with the. A detailed description of the operation is given in chapter
"Computer system QNX".

In order to start the Light Box Calibration program it is necessary to
close the user software. To close the measurement mode enter the
service mode in the user software and select menu-item close.
Regarding the case you are logged in as a default-user please change
your login-authorization to the user- group master at minimum to get
access to the menu-item close.

The Light Box Calibration program is opened and carried out using the
service - and afterwards the Light Box Calibration - button in the
startup-menu.

SYSTEM CHECK | HW setup | error- f info protocol

| g £
» system parameter | OQNX - Shell

Figure 7-1: Start-up menu
used to call the RTM user software the main
“ program to perform contamination measurement
(see Register 3 and Register 4)
the Light Box Calibration tool for body

@gm Box Calihlauon] contamination monitors.
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7.1.2 Service general

/\\ GAUTION

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

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 information only.

/\  GCAUTION

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

The user profile, defined in the special user groups, will also organize
the authorizations in the Light Box Calibration software. With the aid of
the user profile program, a login_user can be defined.

The system will start with the defined authorizations of the login_user.

If there is no login_user defined, the system will start automatically with
the authorizations of the user group.

/\ 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.

Refer to register 5 for detailed information on
user profiles.
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7.2 Start of the Light Box Calibration

The Light Box Calibration (CALT-Calibration Tool) is required to store the
discriminator thresholds and high tension needed for internal
communication between the analog digital converter and the Light Box.

The Light Box Calibration is started by selection in the start-up menu.

| The presence of Light Box parameters is checked
' | by the start protocol MONI.

If the Light Box parameter is not stored in the
electric, the light Box calibration is automatically
called.

o

def. Parameter Save Parameter

Figure 7-2: Light Box Calibration program (CALT)

This service menu is separated in four areas:

O Actual status of the Light Box
This status is necessary for maintenance by the RADOS
Service team only.

@® Channel adjustment information
HT (V) = High voltage photomultiplier
TH. A = Alpha discriminator threshold
TH. B = Beta discriminator threshold

© Read actual offset from Light Box (see following figure)

O Save new parameter to electric

© Read default parameter settings
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7.3 The CALT - Calibration tool

1 Insert HT and Th data ©® from factory calibration protocol.
2 Use def. Parameter button to use settings for calibration.
3 Use Cal. Offset button to read the actual parameter offset.

cal. Oﬁset%

def, Parameter Save Parameter

Figure 7-3: Light Box Calibration program (CALT) — read Light Box offset |

4 During parameter analysis and calibration in the analog digital
converter the Cal. Offset button is colored in amber and the off
set value calculated is displayed.

def. Parameter || Save Parameter

Figure 7-4: Light Box Calibration program (CALT) — read Light Box offset Il
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(2]
def, Parameter || Save Parameter

Figure 7-5: Light Box Calibration program (CALT) — read Light Box offset IlI

5 After parameter analysis the Cal. Offset button is colored in
green, if the offset values are between the min/max values.

6 With the button Save Parameter @ the calibrated values will be
stored to the measurement electronics.

==

Figure 7-6: Light Box Calibration program (CALT) — save query
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7.4 Close the calibration tool

To close the Light Box Calibration program one clicks at quit at the
menu panel.
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8.1 General

The TwoStep™-Exit monitor has been developed and designed to work
with the RFD Fibre™- detectors (one detector type for the whole
monitor).

The detector placement on the TwoStep ™-Exit guarantees optimal
detection geometry for body measurement and supplies the user via
initiators and light barriers to achieve the optimal detection position.

Measurement

Photomultiplier bo
computer

Hand box

Foot detector

[ ]Photomultiplier

""" 3% RFD beta
{ RFD gamma

Figure 8-1: TwoStep™-Exit top inside view RFD detector location

8.2 Detectors

For the detection of covered activities and "Hot Spots" the new RFD-
Fibre™ scintillation detectors are integrated into the TwoStep ™-Exit. The
following attributes are characteristic for the RFD-Fibre™ Scintillation
detector:

B Almost no dead zones

Less sensitivity on background radiation
Increased detector geometry

plug & play properties for the detectors

maintenance-free

The detectors are merged into the two-phase body measurement
instrumentation, whereby during a measurement a localization of the
emitter is made possible. The thickness of the scintillators is optimized for
getting the best possible response for particles in the relevant energy
region.
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8.3 Detector unit

In the following a detector unit will be used to describe the RADOS
Fibre™ scintillation detector with the light-tight cover, RFD - detector for
short.

A detector unit consists of the lower mounting plate, with a mounted beta
or gamma Fibre™ scintillator, the protective detector cover and multiple
layers of special aluminum vaporized foil.

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.

'm1,010-1,050 |
00,970-1,010
m0,930-0,970
m0,890-0,930

'm0,850-0,890

Figure 8-3: Detection distribution example for a RFD485 detector
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top view
PM Board

down view
PM Board

Detector
Detector unit

The detectors are connected to a central photomultiplier board @ (PM-
board) using coated fibre glass cable. The PM-board, which is designed
for light detection, is especially aligned to the light spectrum of the
scintillator. The detector addresses @ are directly set via the plug

position of the coated fibre glass cable on the PM-board.

{ b Tar

T2

View
Detector door

~4—RFD485

B1?

Bz

B'Z

Detectors

i«—— doorframe

Figure 8-4: Beta Fibre™-detector position in the detector door and view of PM Board

The PM Board is connected with a counter board, which transmits (via
network) the signal to the measurement computer, which also takes
control of the I/O relays. The measurement computer calculates all
necessary arithmetic operations needed for a contamination

measurement.
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8.4 Light Box

The function of the 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.

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 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 photo
multiplier, which keep the adjustments very stable, to choose the 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 Service in any case
- regarding the exchange of detectors with different

efficiency’s.

In general all calibration work should only be
carried out by special trained persons or the
RADOS Customer Service.
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8.5 Sensors and positioning

The changed monitor geometry of the body contamination monitor the
positioning of a person has to be adopted and differs to the positioning
taking place in TwoStep™-Exit monitors. The sensors were specially
designed to meet the new geometry used in the monitor.

Sensor location:

PIM II

PIM |

Entrance side

Figure 8-5: TwoStep - PIM- Sensors

The PIM sensors (PIMI and PIMII) are used to recognise a person
entering the monitor and to control the person's position in front of the
monitor.

Head detector
light barrier

Figure 8-6: TwoStep'-head detector sensors

The type series with automatic moveable head detector are designed
with a head detector light barrier. This light barrier gives a signal to the
electronic every time the head of a person is in the reach of the light
barrier (head detector).

During the body measurement process the light barrier contact it will be
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controlled whether the head is in reach of the light barrier or not. If the
light barrier is not contacted while the head detector movement reached
the lower end, the small person process from HS setup is taken into
account.

Following adjustments are possible in the HW setup of the TwoStep™-
Exit software:

® Normal measurement with head position control for person larger
than 1.60 m and without head position control for persons smaller
than 1.60m.

@ Normal measurement with release of person larger than 1.60m by
TwoStep ™-Exit software and no release for person smaller than
1.60m.

® Normal measurement for person larger than 1.60m.

light barrier hand box

inductive sensor

Figure 8-7: TwoStep ™-Exit hand sensor

To position the hands the respective hand has to be placed in the hand box
as deeply as needed to reach the hand box light barrier. The remaining
hand has to be placed near the inductive sensor to safeguard the position.

O hody oalack
Ralflacior

Lefl #hot tip

Left oot
Fight fhct

——— -— -—y

el I &
k ack

i — — meamnenk

\G‘MH

Figure 8-8: TwoStep™ Exit s foot frame and light barriers

Refer to Register 3 of this technical hand book for further information.
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8.6 Small item measurement

The TwoStep ™-Exit can optionally be equipped with a small item box.

Figure 8-9: Small Iltem box with a RFD detector on bottom (OPTION 2)

The type series with small items box will measure the small items in one

step measurement mode.
After entering the monitor a voice guided request "INSERT SMALL
ITEMS, PLEASE". The small items are not controlled by sensors.
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8.6.1 Small items box middle Frame (option)

Inside dimension: 100 * 150 * 200 mm

Detectors: RFD485 Beta Fibre™ scintillation detector
RFD 4.8/4.8 Gamma Fibre™ scintillation detector

Design and allocation:

Option 1: RFD485 on top and RFD4.8/4.8 on bottom
Option 2: RFD485 on bottom
Option 3: RFD4.8/4.8 on top and bottom

Figure 8-10: Small Item box (example Option 1)
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8.6.2 DIN A4 Small itelms (Option)

Equipment

Detectors: 2 EA RFD4.8/4.8 Gamma Fibre™ Szintillation detector
(middle of box).

Lead shielding for whole box (5 sides) with 20mmlead bricks.

1 Sum channel with alarm parameters

detektor 2
detector 1

heigth

length

width
Figure 8-11: Small Item box (example Option A4)
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8.6.3 Dosimeterreader inside (Option)

Dimension: 100 * 150 * 800 mm

Figure 8-12: Small Item box (example Option (Inside)
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Detector number

1-2

3-5

15, 19, 33, 34

6-14, 16-16, 20-30
31

32
(35)

Detector
Small item measurement

8.6.4 Detector- and measurement data

close close

L1 alpha beta  []gamma [ alpha [ beta gamma

32

31

30 | 29 | 28

27|26 | 25 | 24 4

23|22 |21 20
34 III
19| 18|17 16 5
35
a3

15| 14 || 13 || 12

1110 9 2
s 7]s .
5|43

Figure 8-13: Channel numbering and channel position (this view can differ due to type series)

The standard TwoStep'"- Exit is equipped with 34 beta- RFD485-
detectors.

RFD485:

Dimensions (I x w): 22 x22 cm
Housing (I x w): ~22.8x22.8 cm
active surface: 485cm?

Beta detection channel:

Position Remark

Foot palm Front measurement - left foot

Back measurement - right foot
Top of foot

Arm (front and back)  Front measurement - left arm

Back measurement - right arm

Body
Head Front measurement - forehead

Back measurement - back of the head
Head Top of head

Small item box
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8.7 Repair information

There is no need addressing the detector in the
TwoStep ™-Exit environment, because only one
detector type is used on the TwoStep ™-Exit body
contamination monitor and the detector themselves
are indicated using the “plug and play” properties.

/\\  GAUTION

The addressing of the detectors will depend on the
plug-in position on the PM Board.

8.7.1 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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8.7.2 Detector — mounting / unmounting

/\ GCAUTION

The power must be switched off before any
detector is removed from the TwoStep ™-Exit in
first.

Refer to Register 3 concerning the shut down
process of the TwoStep ™-Exit.

The monitor is only to be switched on again after
the work has been completed!

/\\ GAUTION

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 unmounting and mounting of detectors in various
locations is described.
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8.7.3 Body detector

Unmounting detectors:

1. Shut down TwoStep ™-Exit and close mains.

2. Open detector door

attachment bracket
attachment screw

Figure 8-14: Beta Fibre™-detector attachment in detector door

3. Beta RFD Detector:

4. Remove dedicated coated fibre glass cable from
plug on RFD detector and keep cable for
reinstallation.

5. Remove and keep attachment screw and hold
attachment bracket.

6. Swing back attachment bracket.

7. Remove (exchange) detector.
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7 attachment bracket
upper detector

lower detector

Figure 8-15: Gamma Fibre™-detector attachment inside monitor

8. Gamma RFD Detector:

9. Remove dedicated coated fibre glass cable from
plug on RFD detector and keep cable for
reinstallation.

10. Hold dedicated upper detector briefly to prevent it
from falling down.

11. Move detector bracket upwards and remove
detector bracket

12. Remove (exchange) detector.

Mounting detectors:

Follow unmounting tasks in reverse direction to mount detectors
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8.7.4 Foot detector

Figure 8-16: Top view of foot detector

Mounting / Unmounting

1.

Switch of monitor and shutdown mains

2. Remove the safety screw and take off the cover metal sheet
3.
4. Remove the protective foil

Push the foot grid about 5 cm away from the detector door and lift it up.

Working steps for unmounting

1.
2.

Take the detector out of the monitor
exchange detector and place in new detector

Working steps for mounting

1.

The protective foil is pulled over the detector, but before the dirty
section of the foil being cut off with a shears.

The protective foil is pulled over the detector, the dirty section of the
foil being cut off with scissors.

Carefully lay the foot grid down and push in direction of detector door.
Insert cover metal sheet and tighten the safety screws
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8.7.5 Hand detector

attachment screw

attachment screw

hand detector

face plate

attachment screw

Figure 8-17: View of hand detector (hand box)

Unmounting detectors:

1.

2.

Remove attachment screws of hand detector face plate
(side and bottom)

Remove hand detector face plate.

Remove dedicated coated fibre glass cable from plug on RFD
detector and keep cable for reinstallation.

Remove and keep attachment screw and hold attachment bracket.
Swing back attachment bracket.

Remove (exchange) detector.

Mounting detectors:

Follow unmounting tasks in reverse direction to mount detectors
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8.7.6 Head detector

Figure 8-18: View of head detector

Mounting / Unmounting

1.

A

o

Hold head detector unit high and loose the two screw locks with a
square wrench.

Carefully lay down the head detector unit.
Pull of detector retaining clamps
Take of detector

Position new or repaired detector in the retaining lug and take care
that the protective grid butts up against the detector.

Slide in the retaining clamps

Fold up head detector again and tighten the two screw locks with a
square wrench.

8-19

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg8_e.doc



Register 8 Technical Handbook TwoStep™- Exit Detector
Detector
Calibration

8.8 Calibration

All Beta-Fibre™ detectors of the Checkpoint: Body™ TwoStep™- Exit
monitor will be calibrated with the user software module system check.

This software module is identical to the system check module, which is
described in register 6 of this TwoStep™- Exit Technical Handbook.

The System check software module will be activated from the start up
menu.
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General Guideline and performance criteria

9.1 General Guideline and performance criteria

1 Work must be carried out in accordance with organisational
requirements, licensing requirements, legislative requirements, and
industrial agreements.

2 Preventative maintenance covering repairs or replacement of
equipment components will be conducted within workplace
agreements.

3 Faults may be in individual units, sub-systems or systems.

4 Tools and equipment used for repairs/replacements may include
small hand tools, hand held power tools.

5 Environmental aspects may include dust, noise, heat, waste
handling.

6 Reporting systems may include electronic and manual data

recording and storage systems.

9.1.1 Locate equipment faults
B Unit or subsystem or system performance is monitored
to identify presence of actual and/or potential faults.

B Built in test functions, fault indicators or alarms and error
codes are monitored.

B Equipment faults are detected using agreed fault
diagnosis techniques and procedures.

B Faults are recorded and/or reported according to
Register 1.

9.1.2 Repair and/or replace faulty equipment
B Equipment is isolated in preparation for component
repair and/or replacement.

B Faulty components are repaired and/or replaced in
accordance with manufacturer’s specifications and
organizational requirements.

B Unit and/or sub-system and/or system is checked and
tested according to manufacturer’s specifications.

B Tools are used according to manufacturers’
specifications.

B Waste arising from maintenance is disposed of
according to waste management requirements.
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9.1.3 Demonstrate knowledge of the diagnosis and
rectification

B The purpose of routine preventative maintenance and
fault diagnosis techniques and procedures is identified.

B The purpose and use of hand and power tools is
identified in terms of their use for component repair
and/or replacement.

B Preventative maintenance requirements are identified in
terms of organisational implications.

B Safety issues are identified in terms of performing
preventative maintenance.
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9.2 Guideline for trouble shooting

9.2.1 Troubles hooting general
Please keep in mind that excessive troubleshooting is bad for your
(mental) health, therefore

B Know when to take a break

B Talk problems out

B Know when to consult specific help.

Following good practices will be recommended by Mirion Technologies
(RADOS) GmbH:

B Document solution
B Prepare for failures
B Keep spares
Keep Technical Handbook
Keep software

Keep configuration info

Back up data!

9.2.2 Trouble shooting process

B Gather information
B define the problem

B Ask questions

B [dentify the kind of problem
B Hardware failures
B Percussive Maintenance
B Thermals

B Try quick fixes
B Look a recent changes
B Check connections
H Reboot the computer

B |solate the problem

B Perform the repair
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9.2.3 Distinction criteria

Types of faults are:

B Detector faults:

minimum level

maximum level

B Sensor specific faults:

sensor does not trip
sensor is constantly tripped
sensor is insensitive

sensor is unstable

B Electronic faults:

system faults

various fault messages

The main goal is to conclude the correct fault origin from the observed fault

symptoms.

Trouble shooting on the Mirion Technologies (RADOS) GmbH personnel
monitor is supported by comprehensive help functions in the service menu.
Fault messages, their possible cause and their correction are described in
the next section.
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9.3 Fault messages and rectification

A lists common error messages, their causes and possible solutions.

The RTM can produce various error messages depending on the
conditions encountered. This list shows the messages in error categories
with explanations of what the messages mean and how to rectify them.

The occurring faults and malfunctions can be split in hard- and software
fault as described in the following paragraphs.

9.3.1 Hardware

FAULT ORIGIN

Monitor does not operate  a) power supply failure
- no mains supply

Video display is blank a) power supply failure
- no mains supply

Light barrier failure a) the light barrier is continually active due to a
tripped sensor

Continual request to b) the monitor cannot carry out first background
measurement

leave the monitor
c) sensor is set too sensitively

d) sensor defect

Minimum limit a) background — pulse rate below minimum limit
b) high voltage set too low

Maximum limit a) background- pulse rate above maximum limit
b) high voltage set too high
c) contamination of monitor
d) housing damaged

<)

a)
b)

c)

d)

a)

b)
c)

a)

c)
d)
e)

RECTIFFICATION

service department

- check wire and fuses
-check mains connection
- measure low voltages

service department

check wire and fuses

- check mains connection

- measure low voltages

restart the monitor again

- replace the video- monitor or LC-display
- adjust contrast in BIOS of CPU

check all inputs in service menu "l/O- test"
without person in the monitor only the following
input signals should be active:

- body contact

- service

- emergency passage

- head detector is up

- exit is closed
sensor should be cleaned

- Adjusted if necessary
replace

turn to service menu - measurement status,
look at MIN level of channels

check high voltage (detector status)

check sensors (menu |/O-test)

more exact evaluation in service menu
“detector-status*”

-check MAX-level of detectors
check high voltage (detector status)
decontaminate
check housing for damages,

- check for light tightness
- remove detector and exchange

9-5

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File: Reg9_e.doc



Register 9

Technical Handbook TwoStep™- Exit

[RADOS |

Trouble shooting and repair
Fault messages and rectification

FAULT

Minimum level

Maximum level

Minimum level

Maximum level

9-6

a)
b)

c)
d)

a)

b)
c)

b)
c)

BE RESPONSIBLE FOR
RFD detectors

no background count rate below minimum
level

disturbed gas supply of the detector

big hole in the detector foil

counting wire is broken

high voltage set too low

no background count rate above maximum
limit

hole in detector foil

high voltage set too high

contamination of detector or

contamination of monitor

RPD detectors

background count rate below minimum level
high voltage set too low

background count rate above maximum level
counting wire broken

high voltage set too high

detector housing broken

b)
c)

e)

o O T
—"

)

RECTIFFICATION

turn to service menu, measurement status
look at MIN level of channels

exchange the complete detector

check high voltage (detector status)

more exact evaluation in service menu
“detector-status”

check MAX-level of detectors

exchange detector

check high voltage (menu detector status)
take out detector with protective grid
decontaminate

turn to service menu, measurement status
look at MIN level of channels

exchange detector

check high voltage (detector status)

more exact evaluation in service menu
“detector-status”

-check MAX-level of detectors

exchange detector

check high voltage (menu detector status)
examine detector on not luminescent state
exchange detector
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9.3.1.1 Software

If a reliable operation is not guaranteed, further measurements will be
averted. Troubles and faults that lead to the interruption of the
measurements are displayed on the screen ©.

ervice  parameter  database milsc feln

not ready to measure

i

lost communication 1o HY|
error on detector

| K
‘paraje! 8 | 6 ol

Figure 9-1: Exception - not ready to measure

Possible messages for troubles or faults:

See Runtime protocol for futher
information!

Figure 9-2: Error-message

Any possible messages and the causes for troubles and faults are
described below:

Background

The progress of background determination is displayed. The value
indicates the percentage to what extent the current measurement is
finished. This value only appears when the background is completely
determined anew. This will be done when the monitor is switched on, and
on request in the service mode.
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B or y minimum level

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.

a,f or y maximum level

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

Detector fault

At least one detector does not deliver any data or delivers wrong data. If
more than one detector is affected, it may be a fault in the electronics or a
very high background. Otherwise, there may be a defect or contamination
of the detector. More precise information can be taken from the "Detector
status" (see service).

1/O fault

At least one sensor does not deliver correct values. It can be found out
from the display of the I/O status (see also service) which sensors are
affected.
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ABLA MESSAGE

"error on I/O module"

"error on process
control”

"error on Service key

"gamma min alarm™

"gamma max alarm”

"process control not
active"

"mathematics not active"

"ilo not active™

a)

b)

a)

a)

a)

a)

a)

a)

9.3.1.2 Failure messages

Trouble shooting and repair
Fault messages and rectification

The Software procedures and failure messages are guided by the ABLA
routine (ABLA is a short in German [ABLAufsteuerung] what means
sequential control) which will display following messages if a failure

occurs.

ORIGIN

at start: ABLA could not locate AT2000 and /or
the LS task

in operational mode:

AT2000 could not communicate or locate with
in —or output channel

ABLA application was not initiated correctly

ABLA could not define input on io “service key”

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 AT2000 data received from ABLA at start

a)
b)
c)
d)

e)

a)
b)

a)

a)

a)

RECTIFFICATION

restart the monitor

call RADOS service

restart the monitor

check camera and light barrier for proper
function

call RADOS service

restart the monitor
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" a) detector data (rates) are out of range a) more exact evaluation in service
b) detector defective menu “detector-status*

b) change detector settings
c) detector defective
d) change detector

call RADOS service

"error on parameter setting" a) measurement data could not calculated a) more exact evaluation in service
menu “parameter”
b) - change monitor parameter to
default parameter

“error on light barrier" a) light barrier contacts are blocked orjust a) remove blocking and actuate light
one barrier is actuated several times barrier by hand (simulate
measurement)

b) switch to “service” mode and return
to “measurement” mode to
reinitialize io -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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9.3.2 Protocol
Before entering the different programs of the TwoStep™-Exit a protocol
manager is started that record the start routine.
In this protocol:
B Info messages
B Warning messages
B Error messages

are recorded @, which occurred during the start and the program
sequences.

10:20:05 | CeMoSys# retrieving new stat sl
10:20:05 I MESS_LOG# ‘Wersion: 1.00 / Moy 22 2005 ready to process

10:20:05 I MESS_LOG# Output_file_HTG= fusr32/mmxxxitest/mess_loa/htg_log.txt

10:20:05 | MESS_LOG# Output_file_MESS= fusr32/rtmxxxitest/mess_log/mess_logtxt

102005 | MESS_LOG# MESS_LOG: log value every B0 gate_time

10:20:05 | MESS_LOG# MESS_LOG: Log alpha

10:20:05 | MESS_LOG# MESS_LOG Log beta

102005 | MESS_LOGH# MESE_LOG: Log gamma o

10:20:05 | MESS_LOG# MESS_LOG: Log HTG alpha <:|[||I

10:20:05 I MESS_LOG# MESS_LOG! Log HTG beta

10:20:05 I MESS_LOG# MESS_LOG: Log HTG gamma

102005 | MESS_LOGH# MESS_LOG: Proxie HTG

10:20:05 | MESS_LOG# MOVE OM, every 5 Brutho, Dirt jusr32/rmtmexxitestimess_logfhtg_log.txt

10:20:05  E: MESS_LOG# Cannot get chanel segment from HTG_A

10:20:05 E: MESS_LOG# Cannot get mess segment from MESS_A

102005 | MESS_LOG# Cannot create HTG_A proxy

10:20:05 |t MESS_LOG# HTG_B proxy attached

10:20:05 I MESS_LOG# HTG_G proxy attached & |
1020041 D: USER#F BO_OUT O == Output

10:22:29 W AT2000# lost a client

00# o client

Figure 9-3: Protocol

The “files” button opens 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 “custom” it is possible to search for messages in the
protocol files.

With the button “close” one can return to the start menu.

Furthermore, there are messages that are only provided for the
commissioning, such as service, error in sequence control, service not
possible, and not active.

Should one of these errors @ appear during running operation, please start
the monitor again or contact the RADOS customer service.
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9.4 Repair

9.4.1

Safety precautions

When carrying out service work at the personnel monitor, the main 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
electrical terminal.

| |l

WARNING

The main switch should be at OFF position
before opening the detector covers.

9.4.2 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:

9.4.3

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 reassembily.

Pay special attention to perfect restoration of earthing
connections.
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m  Check unit after maintenance work for operational readiness.

m  All operation, maintenance and repair work is to be carried out by
personnel especially trained for the job.

m  Before working the particular part of the electrical system must
be switched off.

m  The switching place(s) must be protected against unintentional
switching on.

9.4.3.1 Cables

m 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.

9.4.3.2 Fuses

m |tis forbidden to mend or bridge fuses and to use mended fuses.

m 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.

9.4.3.3 Plugs and sockets

m  Movable electrical equipment must only be connected and
operated via the provided plugs and sockets.

m  Use of adapters and plugs, which fit into sockets of different
voltage, is forbidden.

m  Plugs and sockets must not be pulled while energized.

m  When replacing plugs and sockets, care needs to be taken of
connecting in proper phase.

9.4.3.4 Cable accessories

m Cable clamps must be secured against shaking off by means of
retainer washers and spring washers.

m  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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9.4.4 Stock keeping of spare parts / service

department

Address: Mirion Technologies (RADOS) GmbH
RuhrstralRe 49
22761 Hamburg

Phone: x49 - 40 85 193-0

Fax: x49 - 40 85 193-165

e-mail
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10.1 Maintenance

Under normal conditions, the CheckPoint:Body™ TwoStep ™-Exit monitor
does not need any maintenance. Nevertheless, it is advisable to perform
some small repeat tests (system checks) from time to time.

10.1.1 Start-up menu

The start-up menu is the central navigation tool for all TwoStep ™-Exit
software modules. Every software module can be reached with a click.

- ‘h 4
. o — 4 ———
SYSTEM CHECK ‘ HW setup | errar- { info protocol

Light Box Calibration load parameter ‘ system parameter | QNX - Shell
| usererome |

4 2
Figure 10-1: Start-up menu

Software modules provided via the Start-up Menu:
- _ . used to call the RTM user software the main program to
» perform contamination measurement
(see Register 3 and Register 4)
anvice used to call the utility programs to perform for computer
and detector administration.

] the maintenance and calibration program for body
] contamination monitor (see Register 6).

MPP

a detector working point module (see Register 7)

user administration program (see Register 5)
enables the user to im- and export all TwoStep ™-Exit
parameter on a USB-stick

load parameter ]

[
(
{ User profile
[
[

save parameter ] program to configured the hardware settings of the present
TwoStep ™-Exit
HW Setup program to set i.e. the timestamp and screen resolution

list of the last system internal messages i.e. useful for
troubleshooting
enables the user to get access to the local hard disk.

shutdown TwoStep ™-Exit

SHUTDOWN
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10.1.2 Savel/load configuration

To enable the user with the feature of a central parameter backup, the
import and export of all TwoStep ™-Exit settings and parameter on data
storage media (usually hard disk or USB-stick) was designed to be a part
to the user software.

k. c
- ?
save parameter S setup | error-f info protocol

il 3
Light Box Calibration p ENUSS | QNX - shell

USER PROFILE ‘

SHUTDOWN

b

Figure 10-2: Start-up menu
Software modules provided via the Start-up Menu:
used to call the RTM user software the main
“ program to perform contamination measurement
(see Register 3 and Register 4)

[ load parameter ] parameter on a USB-stick.
[ save parameter ]

To prevent an erroneously saving of data (or respective overwriting
existing data) this service process starts with a safety inquiry.
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by the user.

Last Login Wed 04.05.09 09:55:55

T 1
| Are you sure ?22°? |
L I

choice <y,n>

Figure 10-3: Safety inquiry

[T T ]

Maintenance
Maintenance

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

Save to [Load from] media:

0. EXIT
1. DOS formatted Floppy< or USB stick
2. CD

No. of your configuration:

Figure 10-4: Data storage media

Locaﬂon:P ||{?|E3|
Mame | Size | Date

[Eopt 4006 Dec 15 2002
Eproc 1618452¢ Feb 05 200/
Eyroct 40895 Aug 28 200
S shin 4096 Sep 01 200

Etmp 4096 Feh 05 200
Etransfma 4096 Feb 05 2007
Eyusr 4096 Jan 10 200F
Husraz 4036 Dec 08 200
Hwvar 4096 Jan 10 200€

+

Name:| |

| Cancel | | Open |

Destination file at2.cfg already exist.

DO you want to overwrite it?

Figure 10-5: Data storage media path (save/load)

Regarding the case that backup data already exists on the chosen path, th
following statements have to be given by the backup operator.

Are you sure to load parameter
from manitor 10 777
with date : 02/08/07 035523 7

no

“ ves to all || no to all

Figure 10-6: Data safety questions
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Save configuration

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.

close select destination save
run‘emmnmmudi 7
destinatian drecony progress

etz I ——

description | database for user prafils

lavel :||.-‘ud |
result
e | description el resuit | ramark

azety Hardware configuration of the montor (dete 1 ok B

micty 8¢ Tor MHEeFIc} ok Inwi syatarn S oK

monicty ration for pratacal program 2 ok

Ry et for mop 1o

kit actual sfficency of the user softwre 2 ok

peotocolan nplate for pntous ol messuremertraauRE ] ok

i ok

ok

ok

ater (usad for cemosysd ok

all paramer for m et 1 ok

information about localization of soma impor 1 ok

paramer for system check 1. [ok
database 1/2 of ruclides inside syster chee2 ok
databasa 272 of nuclidos inside system chec2 ok

ok

ok
databasa 1/d of maa: trogults insida 2 ok
datanase /4 of measurement results inside 2 ok

database 34 of maa:
databiae 44 of
databasa for system check (option))

ment res: inside 2 ok
inside 2 ok
Fe [3)

Figure 10-7: Save configuration menu

I i— |

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.

close. select saurce o
current manftor. id m
Source drecory progress

file name| werdak I e

doscription| paramer for systam check

level| t ‘nw?d

TRt

[ fil, 1 description [oval]| resut | remark
atzctg hardware configuration of the montor (dete<1 ol
ety paramater for affcency mfts insida system S |0
moniel co an far protocol program 2 o
mpp.chy for mpp 1 o
Uit efficancy of the usar software 2 o
bt D st bt il O o
109 prt tamplato for printout of measurement rosuke 1 o
questoncly  questions f inside systeS (ol
sysparacy actual para " 1 o
syspara_descrefy wransiatons of parameter (i s |
ueor.cfy all paramar for maasuramant 1 o

Figure 10-8: 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.

svstem ceck | | .

Light Box Calibration | load parameter ‘ ‘

C usennonis_ |
RADOS

Figure 10-9: Start-up menu

Software modules provided via the Start-up Menu:
E i used to call the RTM user software the main
- program to perform contamination measurement

(see Register 3 and Register 4)

Senvice
System parameter alter System parameter.

In general:
O A mouse click on <Apply> will apply the setting and the changed
data will be stored in the TwoStep'"-Exit.

O A mouse click on <save> will store the settings to the
TwoStep ™-Exit.

O The monitor must be restarted to enable the settings.

Please make sure that all RTM parameter are at
hand or known prior altering system parameter. It
is not advised or needed to change system
parameter on RTM monitors.
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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 800x600 is
mandatory) and the system immanent directories (use care changing the
directories).

=] EEFE

-
||! Close Save

System Configuration\J\E}{ternal Deuices\JQletworking Details\JQduanced

Graphics Resolution |1024}{?58 |v|
Language, Keyboard, Date & Time | Laocalization < II
Ethernet Card |  TCP/P Configuration |

Runtime-Dir |fusr32fruntime |

Backup-Dir |ftransfma |

Figure 10-10: Localization

Select localization on tab System configuration.
The display user configuration starts with defining the time zone.

Tirme Zohne ‘I[% neybnard !T\me & Date™,

Selection: |Qgrman_y_ -|

[ The hardware clock uses UTC/GMT. B use Daylight Savings Time.

Select a time zone:

Country Standard Daylight Saving
Finland GMT +2:00 GMT +3:00 et
France GMT + 1:00 GMT +2:00
France i Fierre & Miguelon ) GMT -3:00 GMT -2:00
French Guiana GMT -3:00 =
French Polynesia GMT -10:00 ]
Gahon GMT + 1:00
Galapagos GMT -5:00
Gambia GMT +0:00
Gambiera Island GMT -2:00
Georgia GMT +

I -

| Cancel H Apply ‘ | Done I

Figure 10-11: 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 national special character)

[ Time Zane Language { || S [Time: Zunaﬁl.anguags\ikaybuardg% Ei

Selection: [German | selection; [erman |

Select a language: Select a keyboard layout:

Belgian French 1= Belgium -2

Canadian English Canadian Dvarak

Canadian French Canadian English

Danish Canadian French

Dutch Czech

French Danish

soman purc .

Italian i French

Jepanse

Lithuanian italian

Norwegian Japanese

Falish || Latin American L
- -

[ Cancel | I Apply ] [ Done [ | Cancel | [ Apply | | Done |

Figure 10-12: 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.

|T|me Zuna"\l Languaga\i KEbeard\l Time & Date

2006

January
Su Mo Tu WeTh Fr Sa
2528 27 2829 30 21
1.2 |3 | 4 LS [36 [F
6 9 1011 12 13 14
15 16 17 18 19 20 21
22 23 24 @5 28 27 28
2930031 1|2 |3 4

Day Month Year

Current Time & D,

11 1= i
10 2
9 3
2 4
7 & 5
Hour Min Sec

‘Jamuary o{ ‘ 2006 |:I

(B[ =B el omem

<l set Real Time Clock (RTC)

[ Gradually adjust ta new time over the next

Figure 10-13: Date time

10-7

Rev.-No.: D300081, MH/ZU, Date: 27.07.09

File:Reg10_e.doc



Register 10 Technical Handbook TwoStep™- Exit

Maintenance
Maintenance

10.1.3.2 TCP/IP configuration

Select TCP/IP configuration on tab System configuration in order to alter
network settings.

EEO| E
| Close Save
System Configuratwon\]\EKternal De\.rices\lQletworking DetaiIS\Jdeanced
Graphics Resolution |1024H758 v|
4
Language, Kevhoard, Date & Time | Localization |
Ethernet Card | TCR/IP Canfiguration ( II
Runtime-Dir |fusr32fruntime |
Backup-Dir |ftransfma |
=

Figure 10-14: TCP/IP configuration

The display TCP/IP configuration starts with defining the global network
settings on final destination.

| Devices™{ connections | Network

Q Thesze are the global network settings for each device on thiz cormputer.
Click here to toggle the dizplay of advanced optionz such as network routing.

D General

Host Marme: |E.-’-‘«399854 |

Dormain Marme: |rad03.de |

Default Gateway: |192.188.8.254 |

<} Name Servers

19216889
192.168.5.4

1P | |

Remove | | Add |

[ Look in local 'hosts! file first

N

[ 2 [ pore |

Figure 10-15: 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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10.1.3.3 External devices

The tab External Devices enables altering the devices connected to the
TwoStepTM- Exit i.e. after weigh cell update or printer change.

| clase Save
|S\,rstem Configuration\| External Devices\@, W Details %dvanced
Printer
Printer Type |pc| .'|
Printer Device |.-’de\.rfusbpar0 _V|
Label Printer
Label Printer Type |--— :v|
Label Printer Device | .'|
Scales
Scales Type |f|intec v|
Scales Device | :0|
Scanner/ Card Reader
Scanner / Card Reader Type | _V|
Scanner f Card Reader Device | v|
=
Figure 10-16: External Devices
The devices selectable are shown in the drop down
menu only and represent the recommended devices,
which have been approved by RADOS.
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.
10-9
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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.

Close Save

|System Configuration\| Exterrial Deuices\| Netwarking Details\@:j\

Network-Services
[l inetd (for fip access)
[ sshd (for secure shell access)

[ samba ifar windows shared directarias)

Moderm

[ start ppmagr (for external modem access, needs also sshd activated!)

Modem device |Idewser2 _o|

Lacal Modem IP |1D.99.99.21 |

Remote Modem IP |1D.99.99.3D |

Figure 10-17: Networking details

The modem device selectable is shown in the drop
down menu only and represent the recommended
devices, which have been approved by RADOS.

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.

EDI@l

|i Close Save

|S\,rstem CaniguratiDn\| External Deuices\| Networking DetailsﬂAduanced%:j

[ Enable support far external USB-davices
[ Enable Audio

[X] Enable PostgreSolL Database Server

[X] Start BSD printing daemon lpd

[X] Start QNX printing spoaler

X qux gnet-pratocol

Figure 10-18: Networking details
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10.1.4 HW Setup

The start of the HW setup is necessary after the peripheral equipment of
the TwoStep™-Exit or the TwoStep™-Exit environment has been
changed.

As the HW setup will address all possible TwoStep ™-Exit configurations,
this chapter will be the guide through the HW setup screens.

SYSTEM CHECK | | HW setup

yor-{info protocol

: ‘ i
Light Box Calibration load parameter ‘ system parameter
USER PROFILE |

| QNX - Shell

RADOS

Figure 10-19: Start-up menu

Software modules provided via the Start-up Menu:

used to call the RTM user software the main
program to perform contamination measurement
(see Register 3 and Register 4)

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

present TwoStep ™-Exit before starting the HW
setup.
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WARNING

The HW setup program is designed to alter sensible
monitor parameter. Therefore it is not allowable 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 service team if the
above described problem has been achieved.
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HW setup in QNX shell

Inputs have to be done by keyboard|
<Return> for validation of inpuf]

] | |
9// | Are you sure 2?7 |

Last Login Wed 04.05.09 19:55:55

L |

choice <y,n>

List of available beta channel
configurations for small items:

0.
1.
2.
3.

without beta detectors

with 1 beta detectors on top

with 1 beta detectors on bottom
with 2 beta detectors (top/bottom)

No. of your configuration:

List of detector type:

1. with gamma detectors
2. without gamma detectors

No. of your configuration:

General monitor type:

with gas detectors

with beta plast detectors

with RFD-detectors FGPA Matrix 1.01
with RFD-detectors FGPA Matrix 1.02
. with RFD-detectors FGPA Matrix 1.03
No. of your configuration: 0

s WwWN R

List of available y channel configurations
on small item box:

0.
1.
2.
3.
4.
5.
6.
7.

No. of your configuration:

without gamma detectors

with 1 gamma on bottom

with 1 gamma on top

with gamma on bottom and top
with gamma on left and right
with gamma on A4

with gamma on A4

with gamma on A4

WNENN

g

List of available channel configurations on
foot:

0. without gamma detectors on foot
1. with 1 gamma detectors on right foot

2. with 1 gamma detectors on left foot

No. of your configuration:

List of available channel configurations
on front:

0.
1.
2.
3.

without gamma detectors on front
with 2 gamma thorax detectors on front
with 4 gamma detectors on front
with 6 gamma detectors on front

No. of your configuration:

List of available channel configurations
for hand:

0. without gamma detectors for hand
1. with 1 gamma detectors for hand

No. of your configuration:

Figure 10-20: Hardware setup process flow illustration
|

List of available sum channel
configurations for gamma:

0.
1.
2.
3.
4.

without gamma sum detectors

with 3 gamma sum detectors (validity)
with 2 gamma sum detectors (validity)
with 2 gamma sum detectors (wvalidity)
with 3 gamma sum detectors (validity)

No. of your configuration:
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List of available card readers:

0.
1.
2.
3.
4.

without card reader

with symbol LS6X20 card reader

with MATRIX card reader

with INTERMEC 9740/1355 card reader
with symbol LS1220 card reader (serl)
and terminal SMT (ser2)

with OMRON HSR4 card reader (ser2)
with symbol LS1220 card reader (ser2)
with TVO card reader (ser2)

with DATALOGIC DLL2020 card reader
(ser2)

with Maxis can 2210 (ser2)

with THERMO ACU-2 (ser2)

with meas start after signal

with meas start after signal and
check

o Jow;

[T o 2 VI Y-]

No. of your card reader:

custom specific output relais 2 on 224:15:

0. no specific output

1. incorporation of gamma thorax
detector(s)

2. emergency

3. no contamination

4. gamma background max alarm

5. gas alarm

6. monitor is not busy

7. small person

8. high contamination

9. measurement aborted

a. measurement is running

No. of your configuration:

end measurement in case of contamination
during front measurement:

0. deactivate
1. activate

No. of your configuration:

Inputs have been done]

Restart monito;|

Figure 10-21: Hardware setup process flow illustration

Il
10-16

List of available movement configurations:
(only existing electrical movements listed
below other not existing or are manual)

0. no electrical movement
(1 BINOUT on adr 224)

1. head
(1 BINOUT on adr 224)
2. outdoor
3. indoor
4. outdoor, head
5. indoor, outdoor
6. indoor, outdoor, head
7. head, output control
8. output control
9. no electrical movement with language
selection
a. with language selection, output control
b. no electrical movement

<headetector on startup>
c. no electrical movement
<manual headetector>

No. of your configuration:

custom specific output relais 1 on 224:03:

no specific output
incorporation of gamma thorax
detector (s)

emergency

no contamination

gamma background max alarm
gas alarm

monitor is not busy

small person

high contamination
measurement aborted
measurement is running

o

P OOJdJULB_WN

No. of your configuration:

Time for background measurement after
contamination
0. no background measurement
>0 time [ms] for background measurement

No. of your configuration:

WKP configuration file:

1l. No - leave existing wkp.cfg untouched

2. Yes - replace with distributed wkp.cfg

(means parameter reset)

No. of your configuration:
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10.1.5 Head detector (manual adjusting)

For manual adjusting head detectors the stainless steel rope has to be
changed every 100 000 measurements.

The number of measurements performed is displayed @ in the service
menu under the item misc/statistics.

statistics
close X reset =h print
since last startup
operating time 0| days hours El minutes
head detector ad
entrance door 0
exit door d
measurements 3 with contamination I:l
tatal
operating time 23| days hours minutes
head detector 45
entrance door 465
exit door 261
@O measurements 501 with contamination 200

Figure 10-22: Statistics menu
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10.1.6 Protective plastic cover of the feet detector

It is advisable to vacuum clean the foot area from time to time so that it
will not be damaged by any dirt, little stones, etc.

In case the protective plastic cover is defective, it must be exchanged. It
is available from RADOS under the stock number: 6995HR400B00. To
exchange it, a suitable piece is cut out for both detectors. When it is
placed in its position, be careful not to cover the body contact sensor or
feet sensor.

Figure 10-23: Foot detector

10.1.7 Light switch button and sensor

In order to guarantee an exact recognition of a "Person In Monitor", the
PIM sensor - a light switch button - should be cleaned from time to time.
These are located on the roof of the monitor.

Figure 10-24: Typical view of light switch

The same procedure applies to the body contact sensor. It is located in
the foot area, near the detectors.
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10.1.8 Illlumination

The light bulbs to illuminate the entrance and exit areas are located
inside the top coverage. The top coverage is hinged to the monitor and
set easily set loose using the key attachment locks. They are located on
the left and right end of the top coverage.

pper attachment

sliding door

inge

Light

Figure 10-25: Top coverage view
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10.2 Cleaning

Cleaning your monitor and its components and peripherals helps to 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.

10.2.1 General cleaning tips

General tips that should be taken in account when cleaning any of the
components as well as tips to help 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.

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.

Never get any component inside the monitor or any other circuit
board damp or wet.

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.

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.

10.2.2 Cleaning tools

Although many products are available to help improve the process of
cleaning, please use water or a highly diluted solvent to clean.

B Cloth

A cloth is the best tool used when rubbing down a component;
although paper towels can be used, we recommend using a cloth
when ever possible.

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.

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.

Cotton swabs
cotton swaps moistened with rubbing alcohol or water are excellent
tools for wiping hard to reach areas in any location.
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B Foam swabs
Whenever possible, it is better to use lint-free swabs such as foam
swabs.

10.2.3 LCD cleaning

Dirt, dust, and finger prints can cause the computer screen to be difficult
to read. Unlike a computer monitor, the LCD 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..

10.2.4 Case cleaning

Keeping the appearance of the computer looking new. During cleaning, if
ventilation locations are found, these can be cleaned helping the case
keep a steady airflow to the computer, keeping components cool and in
good working condition.

The plastic case that houses the PC components can be cleaned with a
lint-free cloth that has been slightly dampened with water. For stubborn
stains, add a little household detergent to the cloth. It is recommended
that you never use a solvent cleaner on plastics.

It is safe to use a standard vacuum when cleaning the outside vents of a
computer; however, if you need to clean the inside of the computer, use a
portable battery powered vacuum to prevent static electricity.
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10.3 Transport

Immediately after the shipment has arrived, please check the
consignment for possible transportation damages. In that case please
inform the Transport Company and RADOS. If necessary the
commissioning should be carried out.

10.3.1 UPS-unit

Prior any transporting or movement of the monitor the UPS-unit has to be
removed from monitor roof.

/\\ GAUTION

The UPS is heavy load.
The weight of the UPS is

é B Transformer 7.80kg

m battery 33.18kg
m USP 29.55kg

Take care while moving the USP

10.3.2 Convey

The TwoStep ™-Exit is provided with four holes at the top of the monitor
for the insertion of eyebolts. Herewith it is possible to transport the
monitor with a crane.

Transportation with a forklift truck is also possible.

It must be observed that the forklift is placed below the complete monitor
and not at the edge only. For transportation the jacking screws of the
monitor must be inserted completely in order to avoid damaging them
when the monitor is put down.

If the place of assembly has a PVC floor, then 4 pieces of VA sheet
metals approx. 100x100x3 mm are suitable to put under the jacking
SCrews.
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10.3.3 Headcounter safety

If the monitor has an adjustable headcounter it must be securely fastened
before the transportation.

10.3.4 Securing of the door

Before transport the detector doors need to be secured. The provided
safety angle at the foot part should be sufficient.

Additionally all detectors are covered with a protective cardboard.

If the monitor is supplied with entrance and/or exit door(s) the doors need
to be secured by safety straps or tension straps.

Before set-up the transport safety features must be removed.

Figure 10-27: Example of safety straps on transport box
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10.4 Storage
Storage conditions:
-20° Cupto +55° C,
Relative humidity 75 % on yearly average, 95 % over 5 hrs, no
condensation.
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11.1Index

A

About (INfo).....ccceeiiiiiiiiiiieicee, 4-41
Administration of parameter sets..... 6-15
Advanced settings ..........ccccceeenneee. 10-11

Alarm triggering
Applied symbols and writing style
CONVENtiONS ........ooceviiiiiiiciieies 1-8

.................................................... 1-34
Authorizations in RTM User Software ....
............................................... 5-2,7-4
Automatic background reduction factors
[Option].....cocoviieeeieeece e 3-10
B
Background
Beta..ooooiieeee s 4-24
Gamma ....cooieiiieeee e 4-24
Background (min. / max. — alarm) ... 4-24
Background limits ...........cccooceeennen. 6-13
Background measurement ....... 3-5, 6-29
Background reduction ............... 3-9, 4-26
Barrier drive .......ccccoeeveeicieeeeee 3-49
Beta Fibre™ scintillation detector-...... 8-2
Binary In- and Outputs..........cccceeueeee 6-9
Body detector ..........cccoeviiiiiiiiinnnn. 8-15

C

Cable accessories ..........cccooeernennne. 9-14
Cables.......ccooiieiieiiee 9-14
Calculation ........cccoovieeiiiiieiiiieee, 6-12
Calculation of mean value ............... 4-11
Calculation of measurement time............
........................................... 3-11, 4-19
Calculation of measurement time
according to MDA..........cccovieeene 3-13
Calibration .
Calling for Service .........ccccovuevennnen. 1-13
Case cleaning........ccceeeeeceenecencen. 10-22
CeMoSys Client........ccceecevriviieenns 1-27
Channel configuration...........cc......... 3-43
Channel information .
Check light leakage in detector ....... 4-12
Check of binary in- and outputs....... 6-36
CheckPoint:Waste™ family................. 1-1
Circuit drawings ..........ccoveveenecricennene 2-7

Cleaning

D

Data Carrier for Text Systems............ 1-7
Database...........cccceeiiiinnnnne

Database .......ccccceeviieiiiiieeieee
Parameters (general)....
Record print-out (print) ................
Selection criteria.........cccocveveennnn.
Database entries (logging)
Default deviation ...........ccccevverneennen.
Default-user
Delete a user profile...........cccoevnenee.
Demonstrate knowledge of the diagnosis
and rectification ..........ccccocoeeneennen. 9-2
Description and operation i
Detector......ccvvviiiieiieeeecee

Detector alarm test (option).............. 4-13
Detector alarm test process............. 4-14
Detector foil .......cccveeveeeeeiiie e 8-13
Detector status...........ccccocveeeniiiennnenn. 6-8
Detector type list ........ccoocvvveiiiiiineenn. 1-2
Detector unit.........cocceeeiiieeiniieen, 8-2
Detectors.....cuvveeieeieeeee e 8-1

Determination of channel efficiency .6-31

Distinction criteria...........ccccoevvevineeen. 9-4
documentation

DIN EN 61187 ..oooiiiieiiieieene 3-3
Documentation Systems and Data

CarTier .. 1-7
Door control (option...........cccceeveenee. 3-47
Door control (sliding door option).....3-50
DOOr [0CK ... 3-48
Door or barrier control...................... 3-49
Drive and control ............cccceeieeenns 3-49
E
Efficiencies for detectors.................... 2-4
EfficienCy .....cccoeviiiiiie 6-5
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Efficiency Imits ..........cocoooveeeeen... 6-14 |

Electrical safety.......c.cccceviiinnnnne 1-14

Electronics .........ccceevevieiincicieen, 1-18 lllumination ....

Emergency open........c.cccooeieenennnn. 3-48 IMport ...

End of measurement in case of IMPrNt ..o Vii
contamination ..........ccceceeneenneene 3-48 INE@X..coniiiiiiiiiieeeee

End of measurement in case of non- Initial state .............ccoeeeiiiiini
contamination Input and Output test .

End User software ............cccceeeeee. 1-32 Installation of a new user profile........ 5-7

Entering the monitor........................ 3-47 Installation of new processes .......... 6-26

Error propagation net count rate......... 6-6 Interruption of the measurement ..... 3-48

Exceptions / Repair / Trouble shooting.. i
Expiration of calibration

Failure messages........cccccovvvveeiieeenns 9-9
Fault messages and rectification ....... 9-5
Follow-up calibration......................... 6-35

Foot detector

Function and design..........cccccocceee. 3-29
Further processing of CSV-files........ 4-34
Fuses ... 9-14

(€1 01T = | i, 8-1
General cleaning tips.........ccccceeeeee. 10-21
General Guideline and performance
Cteria. . oo 9-1
General mathematical calculations....6-5

General safety regulations............... 9-13
Global Parameters...........ccccceeeneee. 6-11
Glossary

Guide line for machines................... 1-34
Guideline for trouble shooting............ 9-3

H

Hand detector .........cocceiiiienninnne 8-18
Handling of special procedures ....... 4-32
Hardware

Head detector control....................... 3-45
Headcounter Safety ....................... 10-24
Help oo 6-41
HW setup ..o 1-31
HW Setup.....ccooveeeieeecieeeeee 10-13
11-2

K
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11.2 Glossary

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 Bqg. 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)

m 1Bq=27*10"Cior

m 1Ci=37*10°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 1. The following relation exists between decay constant A,
average life period 1 and half-life period T:

A=m"=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  Dose
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/kg = 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, B radiation
Q is = 1 Sv/Gy, for a radiation Q is = 20 Sv/Gy.

Special algorithm for continuous determination of the background EFISYS

Common abbreviation is EF. Ratio between measured count rate and activity. Efficiency

The efficiency can be stated as fraction or percentage (*100).

Energy quantum of short-wave electromagnetic radiation Gamma quantum

Measurement value of background and applied radiation. Gross effect

Physical: the period of time, in which half of the cores of radio nuclide decay. Half life

The half-lives are in the range of 31 magnitudes from 10** to 107.

Small constituent with a very high activity. Hot spots possible have the same Hot spot

capability to jump as fleas. Therefore it is very difficult to locate them.

Efficiency factor for the whole unit. Integral efficiency
local dose

A value is measured which is significantly different from the background. Measuring effect

The centre of a set of figures which are arranged by orders. The median Median

separates a number set in two sub sets of equal size.
A device which carries out measurements independently within a period of time.  Monitor
Measured value after deduction of the background. Net effect

A nuclide is an atom characterised by its proton number, neutron number and its  Nuclide
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. Partial efficiency
Fixed setting of the high voltage at which all measurements are carried out. Operating point
Multi-Tasking Operating System, capable of Real Time. QNX

Numerical value which, as multiple to a normalized standard distribution, Quantile

corresponds 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 f 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 loose 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 energy on the average is by a
factor 10 lower than that of the a-particles. (p energy lies in the range of 100
to 1000 keV, a 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.

The thickness of a selected material which corresponds in, is shielding effect
to the actual material in, is density and distribution.

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.

Option design of RTM...

Scintillation material, which is often called “plast” or “plastic” due to its
material.

RADOS NETWORK — asynchronous serial network (RADOS development)
RADQOS - Plastic — Detectors (RADOS development)
RADOS Beta Fibre™ Detector (RADOS development)
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