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Figure 1-2: RTM110 design view

General
Health Physics Product Families

1.1 Health Physics Product Families

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

M MIRION === Health Physics Product Families el RADOS |

ChookPointBoay™

ChackPoint:Laundry™

-

4 . VA

) + RTMMY
. NI

ChockPaint:Gate™

To peotlect poopk, property and B sowironmant.

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. The CheckPoint:Body™ mainly
concerns the check of people before they enter or leave an area, building
or site. Contamination itself can be carried by workers on their clothes,
tools and even on their bodies.

Family Members applicable RTM110

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

11

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11 File: Regl_e.docx



Register 1

Technical handbook RTM110

[RADOS]

General
Type series description

1.2 Type series description

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

Not applicable references and text passage for all type series are

individually marked.

The intention of this documentation is to instruct a user, who is skilled in
monitor operation, with an easy reference to certain detailed questions. It

must be assumed that it is not possible to give a complete knowledge

about such a complex system with so many variations, in this
documentation not referring to the actual build type series.

Type series members:

The Mirion Technologies (RADOS) GmbH contamination monitors are

manufactured with different dimensions and detector configurations:

0 RTM110

) Equipped with RADOS gas detectors.

9 RTM110

) Equipped with RADOS beta plast detectors.

Table 1-1: Type series

Detector type list:

Abbr. Name descr.

RBP RADOS
Beta
Plastic
Detector

RGZ RADOS
Gas
Zahler
(counter)

Table 1-2: Detector type list

1-2

Type
RBP240
RBP240G
RBP1050
RGZ 270 Y
RGZ 270 YG
RGZ1100ZY

Location
hand
clothing probe
foot
hand
clothing probe

foot

Hand-foot-clothing monitor

Hand-foot-clothing monitor

LXWxH (mm)

275x162x39
275x162x39
442x342x39

258x162x53
258x162x53
394x341x53

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11

File: Regl_e.docx




IRADOS]

Technical handbook RTM110 Register 1

General
Type series options

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

Not applicable references and text passages for all RTM110 types’ series
are individually marked in this technical handbook.

The actual build of the RTM110, which is briefly

described in this technical handbook, can be

reached in Register 2 Technical Data.

| ’ For detailed Information on an enhancement of
your RTM110 with options please consult the

manufacturer with the address given in this

handbook.

The update of a RTM110 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 Type series mechanical options

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

Type series detector options:

Detector options Type Family / Series
o Beta plast Version  RBP Detectors RTM110
(2] Gas Version RGZ Detectors RTM110

Type series expansion options:

Options Number Location

o Hand box 2 beside display

e Second foot sensor 1 for detector

(3] Display button 1 main frame

(4] CeMoSys 1 LAN

(5] Protocol printer 1 (local/LAN) beside monitor/LAN
(6] Nuclide selection 1 main frame

7] ID-card-reader up to 2 main frame

(8] Control area button 1 main frame

1-3
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1.3.2 Type series additional software features

As the technology used for release measurements is not just differentiated to
country-specific particularities 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
usage over many years.

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

Type series software options:

Name Specification

© PDF - print Create protocol printout as a pdf-document.
(Optional, per license)

®  Network print Use a network printer for protocol hardcopies.

(Optional, per license)

© Detector test A referenced measurement with a test dummy and a test source
can be done for future checks of the detectors efficiency.

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 RTM110 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 RTM110 in
the following icons are added to demonstrate that special hardware- or
software-options are needed to perform the described task.

Icons:
- Optional hardware needed/missing
License - applicable with adequate parameter setting or license only
}A - Additional Software license needed
e
‘ (5 o
1-4
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Text- and CAD system

Data carrier

General
Structure and subdivision

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:

*.dwg

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

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.

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

1-5
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1.5 Applied symbols and writing style
conventions

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

/\ CAUTION

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

/'\ WARNING

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

A YAV (€113

Always follow the basic precautions listed to
avoid the possibility of serious injury or even
death from electrical shock, short-circuiting,
damages or other hazards.

Note the operation instruction or the
‘ documentation.

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

Prohibited action Mandatory action Warning

QO @ A

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11
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Example:

These symbols indicate processes or behaviors not
allowed in the premises of the
RTM110.

These symbols indicate special danger handling the
RTM110 that presents a risk of personal injury.

These symbols indicate important instructions
accompanying the RTM110 or special procedures with
the RTM110.

These symbols should indicate the kind of danger
precisely.

Writing style conventions

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

or screen names.

* Figure Xillustration  Text referring to illustrations or screen samples
is captioned below the image.

1-7
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1.6 Product information

Machine type:
Model:

Serial number
Order number:

Year 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™

Hand- Foot- Clothing Monitor
RTM110

SN612

110661

2011

Mirion Technologies (RADOS)
Ruhrstral3e 49

22761 Hamburg

+49 (0)40 - 85 193-0

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

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

D3.00.05.1

01/11
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1.7 Maintenance and safety

This chapter describes procedures necessary for keeping your RTM110
operating reliably.

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

1.7.1 Safety notices

This RTM110 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.

/\ CAUTION
l Any unauthorized alteration, which may include
L 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

If a problem with the RTM110 occurs, an error description and a
suggested solution will be displayed on the screen. Follow all steps in the
suggested solutions until the problem is corrected.

If the problem still persists, call for assistance.

Follow the instructions below before calling for service.

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

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

4. If possible, use a phone near the RTM110 when calling for assistance.
Describe the problem and answer the questions from the service
operator about the defects. Follow the instructions given by the
operator.
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1.7.3

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 RTM110.

Do not use extension cords.

- grounded, consult a qualified electrician.

/\\ CAUTION

I If you do not know whether or not an outlet is

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

1-12

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

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

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

Call an authorized service representative to fix the problem.

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

Any part of the machine is damaged.

Maintenance safety

Do not attempt any maintenance procedure that is not specifically
described in the documentation supplied with your
RTM110.

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

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11
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1.7.5 Operational safety

The RTM110 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 RTM110:

= Use only the materials and supplies specifically designed for your
RTM110. 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 Disposal and recycling

1.8.1 Disposal and long time storage
The information of the section shall be used whenever the operator

decides to stop the device from operation for a longer time period or for
disposal.

Preparation tasks:

Task Action
o Turn off power.
Secure device against accidental re-activation by a third
party.
(2] Remove and store all cables from device.

Do not use airtight cover on storage sides, otherwise the
corrosion of various parts will be increased.

/'\ WARNING

Risk of injuries caused by cuts!
The dismantling of the device conceals the risks of
injury due to sharp edges and corners of the device
housing.

Therefore, it is advised to use appropriate work
gloves.

1-15

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11 File: Regl_e.docx



Register 1 Technical handbook RTM110

[RADOS]

General
Disposal and recycling

1.8.2 Recycling

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

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

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

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

The reuse is a part of the overall environmental protection. Please
consult your local public waste management company for further

information.
RECYCLING

In order to prevent possible environmental
damage the following instructions must be
followed carefully.

Even if an approved waste management
company is performing the tasks the operator
must ensure the proper task execution!

The disposal of all device parts must ensure
that health and environmental damages are
excluded.

Recyclable materials of the device:

Material Used in
Copper Cable
Plastic, rubber, PVC Seals
Hoses
Cable
Framework
Tin Circuit board
Polyester Circuit board
special waste:
Material Used in
liquid-crystal display (LCD) Display
Electro scrap Circuit board, components
1-16

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11

File: Regl_e.docx



http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=special&trestr=0x8001
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=waste&trestr=0x8001
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=liquid-crystal&trestr=0x8001
http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=display&trestr=0x8001

IRADOS]

Technical handbook RTM110 Register 1

Commissioning/Service

Operation

General
Safety precautions

1.9 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

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

which are given in this documentation.

/\\ CAUTION

Severe personnel and material damage may
occur because of

B not considerating the content of this
documentation

B wrong installation or operation
B not permitted removal of safety features

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

The operation of the monitor requires trained
personnel.
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1.9.1 Electronics

Life Danger

Marking

If the monitor shows any errors, defects or
repairs have to be carried out; the monitor has
to be disconnected from mains. Therefore the
operation software has to be finished and the
measurement computer has to be shut down
first. (refer to register 3 chapter 3.5 for details)

Application: Electric voltage in working room
B Switch room, electric distribution, detectors
Attention! Work to be carried out only by qualified service personnel or
i Mirion Technologies (RADOS) GmbH 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.
B Clearly visible
B Permanently visible
Possible Danger of electric shock.
consequences: ® Death
B Serious burnings
1-18
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Gas connection

It must be ensured that sufficient air influx
is provided.

The gas outlet should be connected to a
ventilation system.

A semi-annual testing of all gas
connections e. g. with the RADOS gas
warning system is recommended.

193

Flammable and non-flammable gases

Gas

/'\ WARNING

Flammable:

Methane 100% belongs to the group of gases
that have an ignition range if mixed with air
and under normal pressure. Such gases are
called flammable in the sense of the German
Accident Protection Regulation VGB 61.
Due to the low portion of methane contained
in P10 gas (ratio 90% Argon, 10% Methane),
a danger in case of added fresh air in general
can be excluded.

Non-Flammable:

A Mixture of Argon and CO, in the sense of the
German Accident Protection Regulation
VGB 61 is characterized as non-flammable.
According to any of the criteria, it cannot be
related to flammability, health-threatening, fire-
fostering, chemically instable and/or water-
endangering
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1.9.4 Marking by note signs

The gas supply for the monitor is marked with a sign for inlet and outlet
valve. Following warnings are given on the label:

Warning !
Read manual before connecting

gas supply.
Do not connect inflammable
gases.

Figure 1-3: Label gas RTM110

Mains

/\\ CAUTION

The mains connection of the monitors is
marked with a sign (sticking label) "Pull mains
plug before opening the monitor housing”.
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1.9.5 Transport

The RTM 110 is equipped with a handle and transport-wheels to ease the
transport to the final destination.

Transport Refer to register 10 for detailed information.

/\\ CAUTION

Please pay attention while moving the monitor.

The monitor must be secured on transport as
there is a danger of tipping for the monitor.

In case of transport the monitor has to be
safeguarded against toppling!

[\ WARNING

1. If the monitor has to be moved, it is not
allowed to use the clothing probe as a
s handle!

2. If the monitor is cautiously leant backwards
by two people it is possible to move it on
the carriage wheels. The main corpus of the
monitor should be used as a handle

3. Please use extra care not to use the hand
boxes or LC Display attachment to move
the Hand foot clothing monitor!
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1.9.7 Connection to mains

The mains connection is prepared by a cable leading directly into the
monitor. If it is necessary to change the mains use the country specific
plug and the connecting has to be done in accordance to the monitor
drawings.

For the connection values please refer to the technical data or to the type
plate.

The monitor RTM110 has to be disconnected from
mains prior any maintenance work.

Persons may be harmed by electric shocks!

1.9.8 Name plate

The nameplate attached to the monitor is clearly visible.

Typ - type of monitor, e. g. RTM110
Nr. - serial number of the monitor
Baujahr - year/date of manufacture,
Teilenr. - part number of the monitor

V + Hz - supply voltage, e. g. 230V/50Hz
A - Power consumption

OJMirion Technologies
(RADOS) GmbH
22761 Hamburg-Germany c 'E
Typ |
[Nr, ||Baujahr |
Teilenr.
I vl A |
a,l Hz I-'E

Figure 1-4: Name plate RTM110
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1.100perating and User Software

Due to the new electronics and new PC 2010, the system is equipped
with the latest development of QNX6.x operation system.

The new operation system supports most modern drivers for external
equipment. It is therefore faster and more reliable.

1.10.1 QNX 6.4.x — operating system

In order to measure objects fast and reliable, many calculations of
individual procedures have to run simultaneously. This requires a
computer system that allows all operations with multi-task handling in real
time, to measure the background continuously. For this aim

Mirion Technologies (RADOS) GmbH has been using the operating
system QNX for many years to carry out the different measurement
tasks. The whole system is based on a very small and thus very fast
core. This core is only responsible for the exchange of messages and the
distribution of the computer capacity between simultaneously running
programs.

All other functions of the operating system are available as independent
programs 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 processing of all programs with the
interfaces of the computer. These include the video monitor,
terminals, modems as well as serial and parallel interfaces.

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

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

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

The modular design of the operating system makes it possible to employ
computers of different capacity and size, depending on the task range to
be accomplished. The computer capacity of the processors is made fully
available to the user with the application 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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1.10.2 Brief introduction to QNX6

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

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

But it is also important that all components communicate via a single,
well-defined form of communication: synchronous message passing. This
message passing form is a virtual "software bus which provides ultra-
reliable systems for the networking. 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
codes 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 Industries Inc.
subsidiary (NYSE: HAR), is the industry leader in realtime, embedded OS
technology. The component-based architectures of the QNX Neutrino
RTOS and QNX Momentics development suite provides the industry's
most reliable and scalable framework for building innovative, high-
performance embedded systems. Global leaders, such as BMW,
Mercedes, Cisco, General Electric, Lockheed Martin and Siemens
depend on QNX technology for network routers, medical instruments,
vehicle telemetric units, security and defense systems, industrial robotics
and other mission or life-critical applications.
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w- [ Memory Protected |
Flash

QT SOFTWARE SYSTENS File System TCP/IP Target Agent Serial

MESSABE-PASSING BUS

Photon

Micro6Ul HTIP Server Application Critical Process

Monitor

Memory PrutectedJ

" Multi-Target

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

Figure 1-5: QNX RTOS system overview (picture source: QNX Software systems)

1.10.3 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 graphical displays and input elements for
communication with the user. These elements are introduced in short and
it is described how they are operated.

B Selection switch: selection of one out of several options

B Input field: input of digits or characters

B Sliding bar: display of a digit in relation to a total

B Switch: Selection out of two possible modes.
The switched-on mode is either displayed
by a blue-collared rectangle or by a
pressed switch.

B Button: to start a specific program action

B Menu button: request to display a pull-down menu
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1.10.4 General conventions of this documentation

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

<CtrI>-<Enter>:After the <Ctrl> key has been actuated and kept pressed
down the <Enter> key is to be activated.

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

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

1.10.5 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 click mouse
click on a menu button the select menu is shown. The presently selected
menu mask is marked with a frame.

Button

The button is selected by positioning the cursor on the desired button and
touching it. Then the requested program action is carried out.
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1.10.6 CeMoSys™ Server (OPTION)

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

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

CheckPoint:Body™ TwoStep ™-Exit, TwoStep™-EXxit II
OneStep™, RTM860TS, TwoStep™-PRE,
RTM110 HandFoot-Fibre™, HandFoot-
Fibre ™M-MED

CheckPoint:Laundry™ RTM750, RTM740

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

CheckPoint:Waste™ RTM600*, RTM610*, Tool&Object-Monitor
TOM*, RTM661/300*, RTM661/440%,
RTM661/540*;RTM644*

*only Measurement status is embedded

More contamination monitors are planned to be embedded by
the Mirion Technologies (RADOS) GmbH.

For connection to CeMoSys™, every monitor needs to have a special
CeMoSys™ client.

The CeMoSys™ Client is a software module, which is implemented and
operating on RADOS contamination and clearance monitors, that
gathers, stores, and transfers critical data to CeMoSys™ RTM user
software. The tasks of the CeMoSys™ client are:

B |dentification of new measurement results, test protocols or a
monitor status change.

B Processing data and data storage of the respective measurement
or parameter data in a data file.

B Transfer of data file to the CeMoSys™ database server using
FTP.

B Intermediate storage of data file on RTMXXX local hard disk
drive (if no network connection available) and automatic transfer
of the stored data as soon as the network connection is available
again.
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1.11Start-up menu

The start-up menu is the central navigation tool for all
RTM110 software modules. Every software module can be reached by
touching the corresponding button.

TLN)

-

——— e e e
.u ,A,,-..‘. W st wiree ) bt ooeeial

N

— e —_——
T T T o)

> el

RADOS

Figure 1-6: Start-up menu

Software modules provided via the Start-up Menu:

“ starts the RTM user software the main program to perform

contamination measurement
(see register 3 and register 4)

Service Starts the service functions to perform the computer and detector

administration.

[ System check ] the maintenance and calibration program for body contamination
monitor (see register 6)
[ MPP ] Monitor Plateau Plotter (Register 7).
[mm ] User administration program (see register 5)
[ load parameter ] Enables the user to im- and export all
RTM110 parameter on a USB-stick
| save parameter |
HW Setup Program to configured the hardware settings of the present
RTM110
System parameter program to set i.e. the timestamp and screen resolution
Error/info protocol list of the last system internal messages i.e. useful for
troubleshooting
QNX Shell Enables the user to get access to the local hard disk.
SHUTDOWN shutdown the RTM110
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1.11.1 Software functional sequence

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

These modes are divided as following:

CheckPoint:Body™ RTM110" operational software

- Measurement mode

ol Y Service Mode

not mady to maeasuro

| U= ]
T
-

meaeasurament

) System Erint INnitiator,

:{'Syslem check (WKP) \

[ Sorvico % o "Setup @SIShiel

Parameter’ Neonfiauraton

Figure 1-7: Software functional sequence

1.11.2 Operating conditions

The user software differentiates between two operation conditions:
Measurement mode

The measurement mode is the normal operational mode.

In this mode the measurement of objects is carried out.

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

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

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

System check see register 6

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

User administration see register 5

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

Load /Save configuration see register 10

The load / save configuration menu is used to save the operational
parameter set to the RTM110. This utility is part of the data security
policy for save and continuous operation. The configuration data can be
stored to the local hard disk or a USB stick.

HW setup and system parameter see register 10

The HW setup program is designed to alter sensible monitor parameter
after hardware changes are done to the RTM110.

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

QNX-Shell

The sub menu QNX Shell is placed in the startup menu to enable direct
file access on the monitor hard disk. Usually this function will only be
used by service personnel.

Print screenshot/protocol

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

[\ ATTENTION
l The shutdown of the RTM110 (e.g. for
= Py maintenance) MUST follow this guideline to

prevent any damages at the measurement
computer or the electronic.

A damage of the RTM110 caused by ignorance
of this guideline will lead to a loss of guarantee
and warrantee by Mirion Technologies (RADOS)
GmbH.

(1) Quit executing user software with close.

(2) In the “start up- Menu” select the button shutdown to
close operational software.

health physicy

Systern shutdawn ¢

ol 39 G010 2N "‘_ § - ¥ : e 11118 TawhM TUIRH
Figure 1-11: RTM110 shutdown

(3) After select the button “shutdown” the display shows.

Shutdown Complete

It i= now =afe to reboot your computer_

Figure 1-12: RTM110 shutdown complete

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

1.12.1 Guide line for machines

Before commissioning the RTM110 monitor this documentation must be
read in order to carry out a safe operation.

[\ CAUTION

In case of unauthorized changes or supplementations
of the machine the declaration of type conformity

becomes void.

Caution and safety hints have to be duly noted

and complied with.

/\\ CAUTION

The operation of the machine requires trained

personnel.

1.12.2 Supporting documentation

Necessary supporting documentations are attached in register 12 of this
technical handbook.
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1.13Copyright

The copyright protection claim includes all forms and matters of
copyrighted material and information. This is not allowed by statutory or
judicial law and is hereinafter granted without limitation including material
generated from the software programs that are displayed on the screen
such as styles, templates, icons, screen displays, looks, etc.

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

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

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

Copying or multiplying for internal use is permitted.

We are looking forward for suggestions and critics regarding this
technical handbook or the RTM itself.
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1.14 User administration preset user

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

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

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.

The CheckPoint:Body™ RTM110 comes with
following User and passwords as factory default
setting:

Level Password

Superuser XXX
Master XXX
SOrvice XXX
User XXX

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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Type
RTM110

General Data
Dimensions
Electronics housing
with transport roller
M stainless steel

Weight
Electronics housing

Options

o p?

O display button
O nuclide selector

PC
computer PC board

RAM
chipset

graphics
110

HDD
monitor
sound card
keyboard

Software
Operating system
User Software

Technical data / Circuit drawings
Technical data

2.1 Technical data

RTM110 -Type-Series

Power; rated current  fuse
M 230Vv/50Hz; 0,5A 6.3 A mtr.
[0 110V/60Hz; 1A

LxWxH

M 580 x 850 x 1700 mm

M approx. 70 kg

M hand box
M second foot sensor
O extrarelay

O protocol printer
O CeMoSys activation
O other

Soldered onboard Intel® Atom™ N270
1.6GHz CPU with 533MHz FSB
Soldered onboard 1GB DDR2-533 SDRAM
Intel® 945GSE + ICH7M

Integrated Intel® GMA950 GFx Core

1 x RS-232 ports with RJ-45 connector
2 x RS-232/422/485 RJ-45 connector
USB Port 6 x USB 2.0 ports

LAN 2 x RJ-45 ports for Gigabit Ethernet
1 x 2.5" drive bay for HDD/SSD

15" TFT - display

Audio Mic-in/Line-in/Line-out

by customer Specification (order)

QNX 6.4x
V: 4.xx

O System check
O CeMoSys activation
O options

Detector communication

Detector Module M RLC

O User profile
O PDF print
O Network print

Two detectors are connected to one detector module (high voltage, discriminator) which itself is

connected via twisted pair cable.
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Technical data

Technical data (continued)

Detectors
RBP Beta plast detectors
Type. Dimension (mm) Location
quantity
0 RBP240 275 x 162 x 39 hand
0103
0 RBP240G 275 x 162 x 39 clothing probe
01
O RBP1050 442 x 342 x 39 foot
01
RGZ Gas detectors
Type. Dimension (mm) Location
quantity
M RGZ270Y 258 x 162 x 53 hand
013
M RGZ270YG 258 x 162 x 53 clothing probe
M1
SRGZHOOZY 394 x 341 x 53 foot

1

Detector window

Foill

Area thickness and weight of detector foil

Aluminum-evaporated foil, Mylar
0,3 um/ 0,4 mg 0,8um/0,8 mg

Grid cover for sensitive detection area:

Grid Gas detectors Beta plast detectors
T88 RGZ270Y RBP240
W5 RGZ270YG RBP240G
No foil RGZ1100ZY RPB1050
2-2
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Technical data (continued)

Gas supply
flushing gas

gas flushing time
= Warm-up period

flushing value

Permissible deviation limit
Gas supply compression

Gas Consumption

Maintenance
maintenance rate

Ambient conditions

Operational temperature
humidity

storage
storage temperature
humidity

Operational temperature

CE conformity

Technical data / Circuit drawings
Technical data

a Argon-CO2
O Argon-Methane
O Argon-Methane

O Chrysal
MP10 (90 %/10 %)
O P 7.5 (92.5 %/7.5 %)

P10 approx. 2 h
P7.5 approx. 4 h
Ar/CO, approx. 4 h

Approx. 5 I/h (the choker valve is complete open)
After the warm-up period is finished the choke valve
has to be closed until the gas flow meter shows a
flushing value between 4 to 6 I/h.

maximum 3 %

Inlet 3 bar

Outlet 50 mbar

41/

Counting gas consumption if detector foil is not
damaged

1 year

0°C up to +45°C

relative humidity 75 % on annual average 95 % for 5 h
no condensation

The monitor is to be stored under dust-free conditions;
otherwise it is necessary to cover the monitor with
dust-protection wrapping.

-20°Cupto +75°C

relative humidity 75 % on annual average, 95% for 5
h, no condensation

0°C up to +45°C

This contamination monitor fulfills the required guidelines for electromagnetic compatibility and

protection.
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2.2 Response capability and MDAfor detectors

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.

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: The hand detectors are protected by a fine honey comb
grid.

Definition: S(B)min= minimum attainable response capability
S(B) = response capability attained
klmin = smallest detectable contamination
NO = background
n = measured total count rate

Aakwen= actual activity of source

Formalism: 3.3

k., . =
1,min S

S= M- |\Io :/ Aaktuell

The calibration data of each detector is listed on a label at the detector
surface. Due to different readout methods the labels at the back sites of a
detector may differ for the values for background counts and efficiencies
to the values in the monitor.
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2.2.1 Minimum detectable activity (MDA)

RTM110

Parameter / settings Sigma

1.65 + 1.65
Type of detector Gas detector RGZ
source in contact to Hand Foot
Rados Std.-grid
Sr-90 /Y90 10 Bq 15 Bq
CI-36 15 Bqg 28 Bq
Co-60 25 Bq 40 Bq
C-14 35 Bq 75 Bq
1-131 20 Bq 30 Bq
Am-241 25 Bq 50 Bq
Am-241 5 Bq 8 Bg

2-6

BG

0.1 uSv/h

Meas. Time

5s

Betaplast detector RBP

Hand

12 Bq
20 Bq
40 Bq
95 Bq
45 Bq

45 Bq

Foot

25 Bq
35 Bq
68 Bq
310 Bqg
80 Bq

310 Bqg

RGZ discriminated
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2.3 Circuit drawings
Description
Complete monitor

Computer unit PC2010
Connection for loudspeaker

Foot sensor left

Detector cables RBP
Detector cables RGZ

Technical data / Circuit drawings
Circuit drawings

Drawing number
3E0602-1

3215PC201000
4E0271F1

4E0310-1

3E0604-1
3E0603-1
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Figure 3-1: RTM110 view

Description Drawing number
Total view with 4 hand detectors 3M1278...
Total view with 2 hand detectors 3M17089....
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3.2 General

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

This documentation will explain the "maximum
version" of the body contamination monitor
RTM110 .

All possible options and extensions 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

RTM110, please, jump to the next paragraph.

The absence of optional functions will not
impair the correct work of the RTM110 ..

If you are interested in upgrading your
RTM110 .with options please feel free to
contact the RADOS customer service with the
address given in register 1.

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

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

3.2.1 Measuring task

The RTM110 body contamination monitor is used in any place where the
surface contamination of persons has to be monitored for a certain
limiting value. This could happen at the exit of operational areas for
surface contaminations of tools, clothing, hands and foots.

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

It is the function of the RADOS hand-, foot-, clothing monitor
(called RTM110) to control the observance of the limiting values of the
Radiation Protection Regulation.
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3.2.2 Further efficiency considerations

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

These are in particular:

B the efficiency of the large-area proportional detectors, referred
to the measured nuclide

B the intensity of the background radiation

B the statistical detection safety

B the statistical safety against false alarms caused by the
background

B the measurement time and

B the time for the background measurement.

The monitor measures contamination by use of large-area flow
proportional detectors. The efficiency of these detectors in contact is
approximately 35 per cent for a strontium radiation emitter (related to the
%5y 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 safety guards, the detector frame and the distance
between the radiation emitter and the detector window. These aspects
have to be taken into consideration when you study this value.

An activity of - for instance - 370 Bq provides a pulse rate of about 130
cps in addition to the background, which is determined by the natural
terrestrial and cosmic radiation. At an ambient radiation of 0.1 uSv/h and
by the use of detectors having an effective detector area of 300 cm?, this
background is about 16 cps. The normal ambient radiation is between
0.06 pSv/h and 0.2 uSv/h depending on the natural environment i.e.
rocks with Radon and decaying Radon products. — detector-spezifisch

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

Now, if the background radiation is changing, the warning threshold shall
also be altered in relation.

If the warning 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 warning thresholds of all connected detectors of the
RADOS monitor are automatically adapted to a changing background.

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

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

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

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

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

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

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

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

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

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

If the threshold is exceeded, an existing contamination will release an
alarm signal. Apart from the warning of the audio-response operator,
there is a graphical display of the contaminated area. This area is marked
in red. Additional the message "CONTAMINATION" is shown on the
screen.
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3.2.4 Background measurement

Radioactive rays are constantly emitted from the earth into the
environment, as well as from the space. This radiation is called
"background radiation" or "background".

The detector also measures these radioactive rays. 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 take a "snapshot" of
the actual background before the body
measurement begins. This would guarantee that
the following measurement and evaluation of the
current background at the time of the personal
measurement could be used.

The determination of the background for both kinds of radiation, «- and -
radiation, cannot be executed in the same way. Whereas the normal
background for 3-radiation is caused by terrestrial and cosmic radiation,
the reason of the a-background is to be seen in the electronic noise. This
statement is only valid, if there is no industrial radioactive source present.

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

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

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

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

Statement of the background measurement time

Normal background measurement: calculation of median with 100 values
Fast background measurement: calculation of median with 30 values

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

For the fast background calculation the incoming count rates are
averaged over a range of 30 values. That means a median 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 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 values from previous measurements and the current
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 value is
within the sigma tube and the long-time background is used. If afterwards
another 15 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 calculated again 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 median 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
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- depending of the current background - different background values are
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 median
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 median 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.

3.2.4.2 Alpha - background

A similar procedure is used for the a-background determination, 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.

As indicated above, the normal a-background is caused by electronic
noise. That means, the detector does not always measure zero a-pulses.
From time to time it is also possible that a 1 a-pulse is measured.
Normally, the a-backgrounds are approx. 0.15 cps.

The calculation of the sigma tube - the term is also used in this
consensus to achieve consistency, although the sigma calculation is
limited - 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 on the basis of
the Poisson statistics. This sigma value and the offset are put around the
median value as the sigma tube. It is not multiplied again with any
adjustable factor, because the offset has been already added and big «-
backgrounds do not vary significantly for statistics.

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

If individual channels are above or below these threshold values, they
may be quitted 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 per cent (rounded) of the measurement channels,
a message is displayed. The monitor is not "ready to measure".
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In the menu - service/measuring status the channels can be displayed
with their current pulse rate and if necessary quitted.

If any of these quitted channels is back within the "allowed" range for
more than 30 seconds (e.g. after cleaning), it will automatically be used
again.

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

When the RTM110 is switched on, it performs a first background
measurement immediately after the user software is started. Only when
this measurement is finished, the monitor is ready for operation.

Furthermore, there are messages only provided for the commissioning,
such as: service, error in sequence control, service not possible, not active.

If one of these messages appears during normal operation, please start the
monitor again or contact the RADOS service department.
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3.3 Calculation of measurement time

3.3.1 DIN 25482 measurement time calculation

The calculation of the measurement time is carried out automatically in
accordance with the regulations from DIN 25482 part 1. In this DIN
standard the calculation for the detection and the recognition limits for
different measurement methods are given. The measurement time to be
expected can be derived from the given safeties, the background and the
alarm level (equal to the detection limit). 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
to' : s/ RE0+REn .,_\/REO -1
Ki,TK 4
to = background measurement time
Reo = expected value of the background
Rep = expected value of the gross measurement effect
Ren = expected value of the net measurement effect
Kio = Quantile error type | = false alarm safety
Ki-p = Quantile error type Il = detection safety = Ky.,»

The expected net measurement value is
calculated from the minimal measurable activity
value AN (e. g. 50 Bg 60Co) and from the
corresponding detector efficiency values for
this nuclide effDetector i.

REnNn = AN * effDetector i

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:

R, R
EO Eb
-I__ S REn S REn -I_Kl_}//z :

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

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

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

Frequency of Probability against false Quantile
false alarms alarms [sigmal]
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 % 141
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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3.3.2 MDA measurement time calculation

In aberration to the above described method to calculate the
measurement time, alternatively the calculation can be done using the
MDA method. The characteristically limits according to this method are
defined in international standards 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:

e the counting rate of measurements,

e the detector size,

¢ the measurement geometry,

¢ the gate time,

e the photon energy E and the probability of absorption,

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

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

R
— EO
tb - 2
eff MDA | R,
K, +k_, t,
with

to = background measurement time,
Reo = expected background value,
eff = efficiency,

MDA = minimal detectable activity,
K1, = Quantil 1. error,

Kig = Quantil 2. error.
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P? - the measurement time optimizing tool

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

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

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

Example measurements with P2 active

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

P?is a feature of the Checkpoint: Body™ software. It can be activated or
de-activated in the mode automatic measurement time calculation.
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3.3.2.1 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 (Tax)
that may result from this from e. g. one of the 34 channels (in case of the
TwoStep™-Exit Il) 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:

. 1 X 2
0 =05-———| e ®dx
o N2 '([

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)

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.

3.3.2.2 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 an average of 375 passes
through the monitor per day and a saving of 34 minutes per day and
monitor!

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

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

The triggering of an alarm takes place at the end of an 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

fR R
=R -k . * _0_|__”
Rt n 1-b to tn

with

R, = actual alarm threshold [cps]
R, = set alarm threshold [cps]
Kip = detection safety (error second quantile) [sigma]
Ro = background count rate [cps]

t, = measurement time for person [s]

to = measurement time for background [s]
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3.4 The monitor

The housing is made of high-quality steel. For dimension see
rﬁj dimensioned sketch in register 2.
’ts With respect to measurement technique the RTM110 consists of six parts:
f @  hand box (optional with one or two detectors)
©  Foot plinth
®  Clothing probe
@  LC Monitor
® Measurement electronics
®  USB port

Figure 3-2: RTM110
(with hand box) parts

To be connected to the monitor as an OPTION:

B card reader

B push-button for nuclide selection
B push-button to switch the display
[ |

second foot sensor

Gas flow proportional or beta plastic scintillation detectors are used
according to the version of the monitor. These detectors are hermetically-
sealed. The kind of detectors does not influence the functional principle of
the monitor.

The operating elements of the monitor:

)

Figure 3-3: RTM110 parts

TFT-LCD colour
Graphical resolution of 800*600 pixels

Option: push-button for nuclide selection and display switch
Infrared responder for keyboard

Gas flow meter (if RGZ detectors used)
Central behind the service door is a gas flow meter to check the

gas supply
Service flap with keyboard (lockable)

Mains input
Gas connection
Printer - USB port

Foot sensor

Option: second foot sensor
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3.4.1 RTM110 measurement

For a contamination measurement the user steps on the foot plinth facing
the display. By triggering foot plinth the monitor recognizes that the user
wants to carry out a measurement and thus the background
measurement is interrupted. Then the last measured background value
applies for the following measurement. There is an option available to
equip the monitor with a second foot light barrier. That allows checking
the correct positioning of both feet.

To measure the hands there is one hand box with a detector at each side of
the monitor. In a two-phase measurement the top and the palm of the
hand are measured. If there is a pair of detectors for the left and the right
hand each (OPTION), then the hands are measured in one phase.

In order to obtain optimum positioning of the hands, the light barriers at
the rear part of the detector must be interrupted. If one of these light

barriers is released during the measurement, the measurement process
is interrupted and the monitor requests the user to reposition the hands.

The clothing probe for measuring contamination on the garment is
positioned at the right side of the monitor. If the clothing probe is taken
out of its compartment, an acoustical amplifier is automatically switched
on. In this way the decays can be "heard". Of course, the exact count
rates can also be seen on the display.

[\ CAUTION

The clothing probe must be used in upright
position.

For the measurement it is also important that
the probe is as close as possible to the
measuring surface. Move the probe slowly
during measurement.

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

For easy detector decontamination in the foot plinth, a special foil can be
placed over the detector window area.
One roll of this foil is supplied with the monitor.
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In the case that for the foot detector a
hostaphan foil is used for protection of the foot
detectors, it has to be considered that the foil
will have an influence to the efficiency. The
performance will drift depending on which
nuclide is used. A calibration for the specific
nuclides have to be carried out before the
monitor is switched back into operation.

The monitor is automatically measuring the
time while the calculationis measured
according to MDA and the parameter.

If a-sensitive detectors are used, it has to be
considered that an additional foil will make it
almost impossible to measure a-particles.
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3.4.2 RTM110 detector allocation

standard Gas flow detectors ‘

1 RGZ270Y
Hands

2 RGZz270YG
Clothing probe

3 RGZ1100Z2Y

foot
option Beta plastic detectors
1 RBP240
Hands

2 RBP240G
clothing probe

3 RBP1050
foot
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3.5 Measurement computer and electronic

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

= Control

Measurement
PC 2010

!

f

0 g

Figure 3-5: RTM110 RLC and extension boards Integration

3.5.1 RLC Rados LAN Converter

The main change for the standard monitors which formerly was the
AT2000 card is the RLC (Rados LAN converter) which takes the
functions of the AT2000 now. The RLC is a new separated
communication board connected to the PC by LAN and is been
integrated into the system between the PC and the chain of detectors- In
general this is only possible for BINOUT Modules or detectors which
already communicated with ATEWIS before.

The hardware will be available by addressing the same protocol as the
ATEWI1S2000.

Computer conditions:

1. PC 2010 with 2 LAN connectors

2. Programmed RLC Module

3. QNX operating system as of QNX V6.4
4. Voice SW as of V 1.38

User Software is appropriate to the RLC process (device-specific).
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3.5.2 Rados PC2010 system computer

The new industrial RADOS PC2010, with ATOM processor, is integrated
in the monitor housing and includes the following features

B Ultra low power embedded system computer

Fan less design

Wide range DC power input

Wide operating temperature

Ultra low profile enclosure

Rugged resign for shock/vibration protection

Easy installation/maintenance

3 X RS-232 serial ports (over RJ45 connector)
B 6 xUSB 2.0 ports

2x integrated network card (one used by RLC board)

The communication to the RADOS Lan Converter board RLC is realized
by a TCP/IP Network connection.

3.5.3 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 Mirion Technologies (RADOS) GmbH has been using the operating
system QNX for many years to carry out the different measurement
tasks. The whole system is based on a very small and thus very fast
core. This core is only responsible for the exchange of messages and the
distribution of the computer capacity between simultaneously running
programs.

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

For detailed information on the QNX operating
: system refer to register 1.

3-24

RADOS PC2010
system computer

CPU Intel Atom
Cooling fan No

Power supply 10-28 VDC
Hard disk 2,5¢

USB port 6

Parallel port 0

Serial port 3

ATEWIS PCI No

FILICO or RLC Yes

Table 3-6: RADOS PC2010
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3.5.4 RADOS RLC electronic

The RADOS RLC electronic concept is the successor of the improved
AT2000 system.

At least due to the measurement task the number of in and outputs on the
extension board was enhanced.

The electronic concept supports the following functions:

B Communication port to the measurement PC

B Communication port for the detector board

B Communication ports for installed extensions (I/O port)
B Voice output control

The RADOS RLC board concept includes a wide number of customer
specific in- and outputs which can be integrated on customer choice.
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The complete hardware electronics, including the PC, is located in the
central part of the housing and can be reached by opening the front door.

The computer system used in the RTM110 is composed of a single board
industrial computer. The computer is placed in computer housing@,
please refer to Register 10 for detailed information on measurement of
computer setup and maintenance. A keyboard for operational inputs to
the operating software system is located inside the front door.

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

Surge voltage

Power pack protection

.A\ .

mcxm i

IN 2000 Speaker

Rel2000 Ontion
v X
e ROLESS

RLC

N S

BINOUT 2000

Mains

connection

PC2010

Foot detector

Figure 3-7: RTM110 RGZ with open service door
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IN2000

Rel2000
optional

Speaker

~. RLC

BINOUT 2000

Figure 3-8: RTM110 RBP with open service door
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Figure 3-1: Service button
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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.

CheckPoint:Body™ RTM110" operational software

Measurement mode
B e ORI (T i (ke

_ || serviceMode See Register 4

not mady to maeasuro

]
:
D romine

Mnsauranent
§ SVstem Erint [nliifzue)r
- : =t

meaeasurament

{ System check (WKP) see Register 6 \

[ Sorvien. 3 e ONX "Set up 0S Shell
[ Purnmotor | Channell S @pfions
-_ ‘ Parameter; Nearnfauraton

\ . Shutdown / Reset system

Figure 3-9: Software functional sequence

3.7.1 Operating conditions

The user software differentiates two operation conditions:
Measurement mode

The measurement mode is the normal operational mode.

In this mode the measurement of objects is carried out.

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

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

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

—_—
R al

.us.

W woti

—————— —————ppp—
e paraneiee oMY - Shal

RAQOS

=

Figure 3-10: Start-up menu

Software modules provided via the Start-up menu:

“ starts the RTM user software the main program to perform
contamination measurement
(see register 3 and register 4)

; Service starts the utility programs to perform for computer and detector

administration.

Shutdown Shutdown the RTM110
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3.7.3 Graphical User Interface
The Graphical User Interface of the RTM110 Software consists of 5 main
parts:

@®  Monitor status line not ready to measure
(possible states are) - ready to measure

- measurement
- no contamination
- contamination

@) Measurement time and - method
©) Service mode button
@ Detector allocation view
® Service and information menu
cuse ks Cauratet  SAbA e ’mQ Ee—
IRADOC
@
ready to measure
@ Dplay puss tusson fur e @ @
el st | L3 § b\wmorlmﬂ
Figure 3-11: Graphical user interface
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3.7.4 Measurement mode

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

In this aspect, the RTM110 distinguishes between a person
measurement and a clothing measurement. The exact differences
regarding the mode of operation and evaluation are described in the
following chapters.

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

The initiation of operation in the measuring state is done by light barriers.
It is not necessary to feed any data through the keyboard. The user is
guided by the graphical display and voice sequences. The measurement
result is shown on the screen and/or via speech sequences.
AL

thive sardce  pararester  databiaes ey (o
[RADOS |
|

ready to measure

daplay poat faton o et

T Ty

Figure 3-12: Example of the RTM user software - ready to measure
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3.7.5 Person measurement

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

The measurement itself is started as soon as the user has correctly
positioned his hands and feet. Both, hands and feet, have to be placed
such that they trigger the light barrier.

If this is not done immediately, you will hear following request:
m “WELCOME”
® "POSITION FEET"
If the feet are placed correctly at the foot plinth the monitor will request to:

B "INSERT HANDS"

Figure 3-13: Hand detector

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

R T -~

[AADO Y )
measurement aborted

Figure 3-14: Display "measurement aborted"

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

| dghiwlerr Jenas Pewwwr Denetas penbesess et )

please insert hands

o eny

[

lumm

Figure 3-15: Display "insert hands"

ll.“-v D 2 L U L

_please insert right hand

(RADOS §

—_— M.
Stetet  Janks  feenewr Déetrd  Venctetews  fewoe W
(RADOS

~ please postion feet =~

3

Figure 3-16: Display "position feet"

Teit vy

s et (oummivennd

Sotelan  Jeiven Pewewwr Dewebosd peniteesess  Iereme W

please position right foot

L

H-l

ity

[ W seres Il

Figure 3-17: Display "insert right hand"

Skadens et Peseeter DMalase  peifessess  leeatier e

Tty | e ls.....- |

Figure 3-18: Display "position right foot"

Soelar Jewms fewwie (estted  wshadens  Bentee .

please insert left hand y please position left foot —
ST N = S O N o

Figure 3-19: Display "insert left hand"

Figure 3-20: Display "position left foot"

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

measurement.
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Version with one detector per hand

If the monitor is equipped with only one detector per hand, the
measurement is carried out as described before. The difference to the
version with two detectors lies in the fact that the hands are measured in
two phases.

Thus after the first measurement phase (measurement of the hand
palms) an acoustic signal is given and on the display appears the

message:
O —————SSY .|V T.TY Y [ S ——T
tiose service paramator  datsbasa misc usar help
- - - - [RADOS |
turn hands ,I
ITam.Wk.F ] 12 8 ls_l_t;ar.mnr '}urvu IQI

Figure 3-21: Display "turn hands"

B "TURN HANDS"
® "POSITION HANDS"

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

B "THANK YOU - NO CONTAMINATION"
B “GO BACK”/“STEP OFF”
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3.7.6 Clothing measurement

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

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

If RGZ-detectors are used and an a-license is installed, the net count
rates shown are distinguished between a- and p-impulses. The pulse
rates are displayed graphically up to the alarm level. Beside the graphics
there are the exact numerical values. Additionally, the last determined
backgrounds are numerically displayed.

—_

cloth detector measurement cloth detector measurement
ron kom) Jose (cnel
FILY p— contamination 1500

“
i

L1

=
=
3
-3

a
S

S ) u

Il Loty by

a07.56
goss e g
17161

E
3

nars

hgrd (eps|
.L'/.'j
o oo
TOICONETENE A WvONet

Tast-r¥ > 1 tinta

o
5
-

Figure 3-22: Pulse rate graphics

Figure 3-23: Pulse rate graphics with contamination

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

After the clothing probe is hung in the holder again, the monitor is ready
for further measurements. During this time the adaptation of the
background value is automatically continued.
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3.7.7 Measurement

dose Irvico parametor  databaso mésc user help
[RADOS |
measurement

) .

Tost P [ 12 |supomw ] 0 seevice |0
Figure 3-24: Measuring RTM110 with hand boxes

closo sarvke parametor  databaze misc usor help
[RADC
measurement rﬂ

L
Taat-WcP ‘ 129 |sl.p°vusar i service !ml

Figure 3-25: Measuring RTM110 without hand box

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

During the measurement, the total measurement time (numeric value)
and the remaining time (bar graph) are displayed.
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During this time it is necessary to keep the measurement position. If the
measurement position is left, the person measurement is interrupted. In
this case the display shows the message asking the person to correct the
position of hands or feet. If the hands or feet are repositioned the
measurement is continued.

A complete leaving of the monitor leads to a stop of the measurement.

Figure 3-26: No contamination

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

Figure 3-27: Contamination

3-40

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11 File: Reg3_e.docx




[RADOS]
Technical handbook RTM110 Register 3

Structure and measuring operation
User software

If in the service mode an automatically print out is selected a protocol is
now created.

After the user has left the monitor, it is now ready for further
measurements. At this time the adaptation of the background is
automatically continued.

3.7.8 Not ready to measure

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

close service parameter database misc help

not ready to measure

background [%]

|1--'.l-‘mr‘ L {"m:»zm.p- 7 ‘-—,—"&,Sarw:c {E:D_l

Figure 3-28: Not ready to measure

Refer to register 10 Trouble shooting and repair
(diagnostic and rectify of equipment faults) for
detailed information.
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3.7.9 Channel configuration

With the _,button the current channel configuration of the monitor can
be disple| il

close

[ alpha Xbeta [ gamma

Figure 3-29: Channel configuration
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4.1 Service
4.1.1 Prefix

The Body Contamination monitor family with the monitor RTM110 has
different graphical and entry elements for the user communication. 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).

/\ CAUTION
i

To shutdown the RTM110 it is absolutely

m necessary to follow the shutdown process
‘ given in Register 1 to prevent the RTM110 from
any damages.

P ——
error f fo protocol

QX - Shell

Figure 4-1: 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)
_ used to call the utility programs to perform for computer

and detector administration.

SHUTDOWN Enables the user to get access to the local hard disk.

shutdown RTM110
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Following service functions are provided in the service main menu and
can be called by using the service key:

CheckPoint:Body™ RTM110" operational software

System Print iti Set up OS Shell

Channel LCD Options Parameter Config Backup
Hardware setup mode

Figure 4-2: Service menu overview

4.1.2 Service main menu

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

close | service I_ parameter misc I user help |_
ifo state | measurement statistics protocol RADOS
language i) hardware
Option

meas, state background
_detector state ~database —
SR SoasE about

scale state background reduction | T
‘alarm test m

database

Figure 4-3: Service main menu
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4.1.3 Service general

I /\\ CAUTION
|

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.

/\\ CAUTION

The values displayed in this documentation are
simulated data that should not be compared to
real measurements.
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4.2 Service (enter and exit)

When the button, called "service", at the bottom of the display is
actuated the “service cart” is visible and the service menu is accessible.
In case of an activated user logon the password has to be entered.

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.

TG0 48 TR0R0L
e P Pt Tt Hdine mhe ok
service
ot (& e |GD)

Figure 4-4: Service mode - service

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

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.
Figure 4_5: SerVice mode - button e raLe erarestee drtsbinew s ey :
i |[RADOS |
|

ready to measure
| daplay poah trton S reudt

faetosn s 78 seeven |CR

Figure 4-6: Service operation - ready to measure
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If the button "service" is actuated again, the display returns to the
service mode again (no measurement operation).

DOS |

not ready to measure 1

oy s [Ty '5

Figure 4-7: 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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4.3 Service I/O test (input and output test)

The call-up of input and output test can only be effected during the
running service mode via the menu service / I/O-test.

close @ print
input

[] left hand 24: 08
[ right hand 24:01
[] left foot 24102
] right foot 24:083
cloth detector  24:04
[] nuclide selection 24:85
[ display 24:06
[C] enter contral area24:67
[] not used 24: 05
[] not used 24:89
[] not used 24:18
[] not used 24:11
[] not used 24:12
[] not used 24:13
[] not used 24:14
[] not used 24:15

output

no system error 24:00
[[] ready to measure24:61

[C] contamination
[C] custamer

not used
not used
[] not used
[] not used

[] not used
[] not used
[] not used
[] not used

[] not used
[] not used
[] not used
[] not used

24:82
24:83

24:04
24:85
24:86
24:87

24:88
24:89
24:18
24:11

24:12
24:13
24:14
24:15

Figure 4-8: 1/0 test

All digital inputs are continuously controlled and the states are displayed

on the video monitor.

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

With the button close the I/O menu is left.
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4.4 Measurement status
The measurement status is called up via the menu service/meas. status.
This Service Point is separated in two areas:

© Measurement status of the monitors

® Measurement status of each measurement channel, separated
in windows for a-, and 8- channels

441 Measurement status of the monitors

The monitor may have following states of measurement:
B ready to measure
B conditionally ready to measure

B not ready to measure

close B print

measurement stats [roadv to measure ] I

Ko A Srroudn it alarm accept ]
currant measm. time [s) 4 ®
curr. background (%) IEG_G——— [ $ac Backpround ]
Mpha ibsta
no stat acc, bkard corr. bkgrd sigma fastbkgrd medium alarm  high al meastme

cps cps cps cps cps s

15.9 184,93 1.00

\
2 0K 12.39 12.39 3.24 OFF

3 3.9 2.7 5.07 OFF 9.68 117.25 4.00 M
4 X 5.9 5.9 4.9 oFF 9.48 1us.77 408

5 X 11.75 n.7ms 3.15 oFF 15.63 161.42 1.00

5 0K 12.23 12.23 3.32 OFF

16,02 135.55@ 1.00

Figure 4-9: Measurement status

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 measm. 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".

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.
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442 Measurement status of each measurement
channel

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

A list with following information, separated into respective windows for j3-
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 alarm - calculated alarm threshold for medium contamination [cps]

high al. - calculated alarm threshold for high contamination [cps]

meas. time - duration of the measurement (set parameters and bgd)

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

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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4.5 Detector status
The detector status is called up in the menu - service/detector state.
This service menu is separated in three areas:

© Calculation of mean values

@® Channel adjustment information

© Display detector type and channel information

detector status

close & save 5 print gate counter 1609

highvaltage [V] 625 |2 set HT calculate mean value
discrim. level [mVv] 50 | set discr. (1) | 0 |:l | start I
9 gatetime [ms) 1000 |5 set gatetime [ 0 |

type RBP240 area [cm?] | 240

|| ch ” adr ”det“ ser " ht “dis-l"dis—h” cnt ”mean” err ” stat ”timeout" chk ” errar I

Y' Bl 1
2 289 655 50 1950

2 a a

3 129 1 123 BBS |58 1958 23 8.08 0.88 OK a a

4 128 2 123 BBS 5@ 1958 33 6.8  98.08 OK a a

5 138 1 494 775 5@ 1958 7 8.08  0.88 OK a a

6 138 2 515 638 5@ 1958 6 6.8 9.8 OK a a
3]

Figure 4-10: Detector status

4.5.1.1 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, while “60” would stand for a mean formation of 60 gate times
4 1000 ms (a mean value for one minute).
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4.5.1.2 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 cannot be changed by
user.

4.5.1.3 Display of detector type and channel information

The following information from the detector electronics are displayed for
the channels:

o [ e [

dis-h” cht ”mean” Brr H stat “timeout“ chk ” Brror ‘
@ ® ® ® ®

ch. @® the number of channel within the monitor

adr @ address of the detector (firmly set via a DIP switch)
det ® detector - type

ser @ serial - number of the detector

ht ® currently set high voltage [Volt] !

disl (mV) ® low discriminator threshold [mV] *?

dish (mV) @ high discriminator threshold [mV] *2

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 @

1. exist - module is located by ATEWIS2000 and attached

2. hterr - status hit shows HT-error, Target / actual voltage for detector to high
3. eeerr - status bit shows EEPROM-checksum-error

4, htiny - status hit shows HT-invalid-value-error

5. timeo - status bit shows timeout-error

6. chkee - status hit shows checksum-error

7. faste - status hit shows HT-fast-disable-error, HT-fast-disable active

8.diser - status hit shows discriminator-invalid-value-error

9.htmse - status bit shows HT-adjustment-errar

10, sdovl - status bit shows counter-overflow-errar,

11, synce - status hit shows RNET2000-bus synchronisation-errar, Invalid maodule
12, gateo - Status hit shows gate time-errors

Timeout @ Status bit shows Timeout-Error
chk @ Status bit shows Checksum-Error

Err Number of transfer errors since the last switching on
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Often a detector consists of two physical channels, which belong to each
other. They have the same manufacture-specific information.

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

Formula 4-1 standard deviation

=iv
X_n;X'

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
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 written into the EEPROM or not. If this is confirmed, the detectors will
operate with the new settings permanently.
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" ifo tast

meas. stafus

detector status

detector algen tast

Figure 4-11: Service menu

Service
Detector alarm test (Optional)

4.6 Detector alarm test (Optional)

The detector alarm test was developed to provide the user with 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.

To increase usability the detector alarm test is voice guided.

The detector test can be directly selected from the service mode menu,
while the RTM user software is running.

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

detector alarm test

close D print [ measurement status

no, bkgrd alarm  net res,

measurement parameter, Ghialois ok ) e

® beta O gamma
[ec

12.16 106.00
12.87 160.00
29.74 106.00
1060.00
11.94 106.00
12.32 106.00

Q fix meas. time

® auto meas. time
P2 active

DA DWN R
N
-]
o
N

meas time [s] 4 5 5]

unit

controlling
@® software

O fix wait time [s]

O initiator

| .

M start / cancel

<= previous channe

| nexst channel == I | coptinue measurement |

Figure 4-12: Detector alarm test (screenshot for illustration only)

The test does not require any changes on
RTM110 measurement parameter, therefore the
personnel required to perform this task must
not be enabled or skilled to change parameter.
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46.1 Use of the detector alarm test

The detector alarm test is designed with the principle of measurement
process in measurement mode, which means the RTM110 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 RTM110 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.
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4.6.2 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
activated on the RTM110 and the detector alarm
test cannot be performed. Please feel free to
contact the RADOS Customer Service for
assistance on this matter.

" detector alarm test

close print [l measurement status
measurement parameter] Qalpha @beta @ gm_”_o no. l{:ﬁ?sn]j ?Li:?]q [Ei’itt] res,
[Ea

12.55 160.60 8.00
12.07 160.00
29.74 100.060
1006.00
11.94 160.00
12.32 1008.00

O fix meas. time
® auto meas, time
P2 active

meas time [s] 4 S 5}

unit
controlling - 2

® software

DA DHWN B
N
-]
o
N

Q fix wait time [s]

Q initiatar
| 3 4

M start / cancel

<< previous channel | |

next channel == | continue measurement |

Figure 4-13: Detector alarm test settings (beta)

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 @.
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There are different possibilities under “test control by’ @ to acknowledge
the detector positions.

button acknowledge by mouse, to acknowledge every step, click
on the button “next>>"

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

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

The measurement itself will start with channel 1 and will follow up to the
last physical channel of the chosen of detector type. After the
measurement of the single channels, the calculation of the sum channels
S0-Sx is carried out.

The test operator must have knowledge about
the detector position (see chapter 3.3.4 channel
configuration).

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

The position of all channels and the measurement result will be displayed
on the detector alarm test 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).
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46.3 Testresults

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

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 grey background and the field looks pressed down (see
channel 15 in figure 4-11).

If the counts of a measurement were below the set threshold, than the
fields are in white color (see channel 5 for example) 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 6 for example).

If the background color of a channel changes into pink, the high threshold
was exceeded (see therefore channel 2 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.

Caption of used colors

next channel to be tested

24
Measured values are below alarm threshold
announcement: ,,no contamination*
Measured values are above alarm threshold
announcement: ,,contamination
Measured values are above high alarm threshold
announcement: ,,contamination

/\\ CAUTION

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.

ol measurement status \I measurement status
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4.7 Parameters (setting)

4.7.1 Calculation of measurement time

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

More to "measuring time calculation" can be
read in Register 3 of the documentation.
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4.7.2 Measurement parameters

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

measurement parameter

close E save ¥ delete & print

actual para set |Am241CDED | a
O fixed meas. time [s] a beta

@ autom. meas. time
false alarm safety 250 | @ 99.38 | %

calbr.name | Am241Co60 |v|

no efficency  medium  high

detection safety 1E5| | 95.05|%

29.34 1688.88 280.08
16.49 168.88 Z280.88
188.688 286.688
25.53 1688.88 288.08
24.58 1688.80 280.08

measuremdtime [5] min 2

100,00
max 20

O use MDA ® use DIN254582 high

4 b4
=
(]
=3
o
3

T
-
[
v
I}

200.00

measuremeant unit
(O cps O cpm ® Bg ) Boicm?
O kBog/mz O dpm 0 nCi

single

all

nuclide selection e eltiaeier

no, efficiency rmedium high

| 29.34| | 100.00|| 200,00

show gross cps for cloth detector

Figure 4-14: Setting of parameters

This point of the service program is to be used for the display as well as
the input of parameters which are relevant for the procedure of the
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. 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 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]
safety against false alarm and safety of detection (only for
automatic measurement time)

O Min. and max. measurement time (only for automatic
measurement time)

O selection of the measurement unit
cps (counts per second)

cpm (counts per minute)

Bq (Becquerel)

Bg/cmz2 (Becquerel per cm?)
kBg/m2 (kilo Becquerel per m2)
dpm (decay per minutes)

nCi (hano Curie)

ooooodd

O nuclide selection (optional)
This is activated/deactivated only in case of a built-in nuclide
selection switch.

O show gross cps for cloth detector

If this button is selected, the measurement result of the cloth
detector is shown as a gross value

At the right side there is an additional window for the respective alpha-
and beta, gamma alarms. Furthermore, a nuclide can be selected via a
list that can be folded up.

O calibr. name (only for nuclide-referred measurement)

From a fold-up list the desired calibration with a special nuclide
can be chosen. The nuclide and its efficiencies are automatically
taken over from SYSTEM CHECK (WKP) for each channel.

QO Alarms

Here the alarm values for the respective set of parameters are
defined. The values can be individually set for each channel.

[_] medium contamination of the channel

(] high contamination of the channel

If the button "individual” or "all" are activated, the altered alarm values
for the individual channel or for all channels are used in the measurement
mode.
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4.7.3 Background

The background parameters can only be modified in the running service
mode via the menu parameter/background. For the a- and
background parameters it is necessary to open separate folders for their
settings in this window.

4.7.4 Min.- max.- alarm - alpha and beta

The entered alarm limits are always based on 750 cm2. That means 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.

Alpha

B o - max. alarm [cps/750cm?] (optional)
B number of background slots

close save X load defaults 5 print \
U alpha ™ beta Ngamma'

max alarm [cps / 750 cm] gatetime [s] 0.000
number of background slots [j] channels E]

qasioak akarm [ops / 759 ol .00l

Figure 4-15: Alpha background parameters
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Beta

B B - minalarm [cps / 750 cm?]

B - max alarm [cps / 750 cm?]

B - backgr. level off []

B - backgr. interr. [1]

B - gasleak alarm [cps / 750 cm?]

background parameter

close [E save X load defaults @ print

beta ™

min alarm [cps / 750 cm?]

max alarm [cps/ 750 cm?] gatetime [s] 1.000

backgr. level off o 3.00 channels

Js

backgr, interr, ¢ 110

Figure 4-16: Beta background parameters (Gas)

475 Gas leak alarm
The parameter "gas leak alarm” is to be stated in "cps" for  -channels.
This value refers to a detection area of 750 cm.

The set alarm level is automatically detector-specific calculated for each
channel. It is proportional to the respective detection area.

The value should always be above the minimum alarm limit for the
background.

In case of an active gas alarm the display will show the message:
"suspected gas leak: 3".

The number "3" stands for the quantity of faulty channels.

To find out which detector channel is involved, please look at the
measurement status.
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4.7.6 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.

This enables to state an individual shielding value H;in percentage for
each channel 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 Rio as follows:

Ro:=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 10 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.

background reduction

close @ save () print

Jbeta

global factor [%] ch. no reduction [%]

100.00

]
N

specific red. [%]

10.00

single

Figure 4-17: Background reduction
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4.7.7 Database

4.7.7.1 Database parameters (general)

database parameter

close & save £ print

general“@ggmg\bnntmg\ mise \

monitor type [RTMI 10 ]

monitor 1D [RLC ]

clean [X] max. entries [:]
contamination max. entries z]

Figure 4-18: Database entries (general)

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

®  Monitor ID:
In this field an unequivocal name for the monitor can be entered (i.e.
serial no.).
The entry is freely selectable 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.

B 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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4.7.7.2 Database entries (logging)

All contamination measurements can be saved in a log file and can later
be copied to storage medium. Due to the special format of this file (each
measurement is stored in exactly one line: the individual measurement
results are separated by a semi-colon) the results of the measurements
are easy to read in other programs (such as MS EXCEL) and can be
further processed.

database parameter

close [E save ¢ print
general Iogging\grlntlng\misc

template |fusr32!rtm1ltlfconfig/log.prt |

device Iffsfusbflog.prt ||/fsfa/log.csv (1] 0|

clean
contamination

enter contral area [}

current size [kbyte] 3.734

copy delete

Figure 4-19: Database entries (logging)

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

If "copy" is selected, the current log file is copied to a storage medium. The
kind of storage medium (i.e. USB Stick or compact disc) has to be chosen in
reference to the log file size. In the field device the interface to which log
template should be saved is stated. The device can be changed using the
listings window @ next to the device field.

After saving (copy) the measurements, the log file should be erased from
the monitor with "delete" in order to avoid an unlimited growth of this log
file.

ffsiajlog.csy *
Fsfaflog.csy :

Ksfaflog.prt
ffsifd0/log.prt

ffsiush_stick/log.prt
Hsiush_stick/log.csv

(e ]

Figure 4-20: Select data storage Figure 4-21: Progress window for data copy
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4.7.7.3 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:
(8) 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 Fig. below)

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

_—.ﬂ! (T | X

RIDe LR e dert tywat Juh | Dda | Ade eh A b Aok E -w-~_¢=----d L
SR N T e [T e %, 23 5 A 7 oweme Fao e
EN - . Lol Y P k‘““4;::“:‘-":::--|--¢--l- ll:.’- ::‘r e~
» al ¢ O rw t ! : . ©3 e — -
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T
g
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Figure 4-22: Data import to MS-Excel© Figure 4-23: Data import assistant in MS-Excel©
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4.7.7.4 Record printout (printing)

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

i database parameter

close & save (D print

|general\{ Iogging\i printing\l\ misc \

template Ifusr32!rtm 110/config/protocol.prt

clean [

contamination []

Figure 4-24: 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.

The field "device" states the interface to the connected printer.

In the listings window the output interface is allocated:

Parallel interface 1: /dev/parl
Serial interface 1: /dev/serl
USB-Stick: /dos/USB-stick/{file name}.prt

No interface - no possible printout: /dev/null
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4.7.7.5 Misc

database parameter

close & save D print
| general logging | printingy  misc

time[s] for displaying meas, result

Figure 4-25: 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.
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4.8 Database

The window shows the measurement results saved in the database.

close X delete  selection D print

no contamination
meastime [s] 4

parameter set |Bg
unit | Bg
card ID| no card reader
) [ p2 (1. meas.)
monitor ID[RLC O p2 (2. meas.)
26.81.2011 16:41:38 hi
36.01.2011 16:41:12 hi beta ™\
76.91.2011 16:48:51 hi 1 2
6.01.2011 16:32:02 cheas: GPESS)
- bkgrd med high net res net -
[cps] [unit] [unit] [unit] [unit]

112.77 100.60 1660.68 5.24
212.75 100.00 1600.068 0.00
328.71 106.060 1006.68 4.23
426.802 100.00 1000.00 17.87
512.18 100.60 10906.00 0.00
6 12.71 100.60 1066.00 4.01

10/10

Figure 4-26: Setting database

In the left window all measurements are displayed with their time and a
mark (little star) if radiation was detected.

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

It is possible to delete database sets selectively by clicking the button
"delete™.

Selection criteria

It is possible to select which results of the database are displayed in the
listing.

| database selection

close E save & print

[l date ftime  hour  minute year month day
from 2010[2] s[Z][ ]2
o ERE IEE EE

clean contamination

Figure 4-27: Database selection
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491 Statistics

The statistic is called up in the running service mode via the 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 and the bottom window shows the
total operating time since set up of the monitor.

close X reset &5 print

since last startup

operating time [:I days EI hours minutes
measurements [:l with contaminationljl

total

operating time days IEI hours minutes
measurements with contamination

Figure 4-28: Setting statistics

Duration of the operation:
[0 Days, hours, minutes
Number of measurements since the last start or since the set up
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't be set back to "0".
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4.9.2 Language

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

close & save

seguence language 1 volume
measuremant aborted ';{"unghnh I’" S I
not like that
insent hands -
postion left hand language 2
postion nght hand
position hands |93'"|3" l’][ 1@st J

cstion feet
position left foot S—
potition right foot language 3
come closer Hltremh ]." it ]
fean back
please tun
please walk through janguage 4

contaminaton

no contamination ggsmsh oI test I
-

Figure 4-20: 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 language.

Additionally the loudness and volume of the audio support can be set via
a slide control.
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4.10Help

The button "help" leads to the sub-menus:

m Protocol W Hardware W About (Info)

4.10.1 Protocol

i et ey

Voo MO Variion 05 14 2 Dec 8 2000

W GPEPAAAN Vorson 110 0o B 2010

1 GYEFIALE )-Fly andy

153 ) RAPRALE 1eady 1D pracess

VL ATZ0008 Vweson: 237 Dec 73010

) ATI0N0N Usng thared merory segemrd b vk o12000 waster Sar oY dets ascharge |(MASTIN
L ATI0N0N tadse of ey b

A b ATIDODN MACCHE marnory for 3 dUrectin modubes
b ATZOO00 Wy % Mg S8 A A

G3 A ATI0008 Yy M S BETA

VAT20008 Mocan reercory for § 10 maduios

W o by oAy artry found

008 SET_MUD FLAG wat 5 0eniD

Olx WY Veruon 0100 prod cetw LS 022000 mose RLL
O0% SET MOD FLAG st 0

0004  get e anage fram

MEAD_NEW1

FATIDODN 890 Fatrwany v fuls 0(22¢) LU

DO0N  gut masaagn from W o

W et measagm from HW ek
W e K ‘.hbi = new ewuen
LATI000N wwt ONT FLAG W 4 chanred

3 W@ MOMA bk 10 TIK svmady fached

PO MO lash AP SONDEN whady wilachail

T W@ MONAR Ladk BETA_SONDEN abbaddy aTatred

3 B ATIO00N APV SONDEN . Mo soth B O 0w 0O V1A
13317 B ATI000N BETA SOMOEM | NO st e or thractony for moni sty
SO LATIO0N W0 TASE ready 5 recaiee ey

L3603 LATIDOON ALPHA BONDEN tmady to recis messipes

1

1

1

1

123805 EATIO00N 10 _YASK: M0 20th 2o O Quoctory 100 madd_ans
1

1

1

1

1

13013 FATIONO0N BETA SONDCM ready A /ecsvn reessages

Figure 4-29: Protocol

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

In the protocol:

B Info messages
B Warning messages
B Error messages

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

[ Evwren et baameter | |
See Runtime protocol for futher
information|

| o |i

Figure 4-30: Possible error message on start

In the field "directory" the local path for storing messages 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 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 "delete" it is possible to remove a selected file manually.
With the button "close" you can return to the start menu.
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4.10.2 Hardware

hardware module info

close ¢=h print ‘

J card data \Lerobe module\

adress e00oo0
IRQ a9

Yersion [p1.08

manuf, date |15.09.2009
type [RLC

Figure 4-31: Hardware info ISA card

hardware module info

close @ print |
| card data \{probe module\

adr wversion type manuf, date  serial no.
128 1.67 REP248 11.62.2016 547
128 1.67 REP240G  22.02.2010 209
129 1.67 REP1858 @1.02.2005 123
129 1.07 REP1858 23.@1.2008 123
138 1.67 REP248 12.62.2016 494
138 1.67 REP248 10.62.2016 515

Figure 4-32: Hardware info counter modules

The button "close" leads to the start menu.
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Quit (exit program)

4.10.3 About (Info)

close

RTM110

VErsion

RADOS Service

Ruhrstrasse 49
D-227681 Hamburg

Fhone +49 (0340 85 193-222
Fax +489 (0)40 B85 193-165
E-mail: hamburg-hotline@mirion.com

Figure 4-33: About (Info)

In the info window the current monitor name (RTM110) and its current
user software version, with which the monitor is operated, are displayed.

With the button close return to the start menu.

4.11Quit (exit program)

With the button "close" you quit the program and return to the start
menu.

Do you really want to quit the program 7

Figure 4-34: Quit program
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5.1 User administration

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

511 Prefix

The RTM110 monitor has different graphical and entry elements for the
user communication. A detailed description of the operation is given in
chapter "Computer system QNX".

In order to start the user administration it is necessary to close the user
software. Close the measurement mode by entering the maintenance
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 administration is opened and carried out using the service -
and afterwards the user profile button in the start up menu. To get into
the menu you need to logon as superuser.

Figure 5-1: Start-up menu

| I Used to call the RTM user software
' the main program to perform
contamination measurement

— (see Register 3 and Register 4)

[ User Profile ] the user ad.ministra'tion for Body
contamination monitors.
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5.1.2 User Groups

Every user belongs to one of six 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 administration. The
user group default is only used as a login-user in order to prevent that
every user can exit the measurement mode.

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

User Group:

Superuser -
Superuser "

| Master

Service
User
UserQ
Nobody
Invalid

Figure 5-2: User administration — user authorization selection
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5.1.3 User administration general

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

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

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

If a user does not have the appropriate rights in a software module the
software module or display is hidden from view or is write protected.
The user profile organizes the user authorization in the user- software.
With the aid of the user profile one can generate a login-user. Select
this function with a click on the box login-user ' .

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

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

[RADOS |

Figure 5-3: User administration —Start menu

If the login-user is defined with the group- right
Master, the user profile will be deactivated in
the measurement software. Therewith you can
enter the service mode by using the
maintenance key lock button.

5-3

Rev.-no.: D300051, MH/DM/JF, Date: 14.01.11 File: Reg5_e.docx



Register 5

Technical Handbook RTM110

[RADOS]

User administration
User administration

5.1.4 Authorizations in RTM 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.

Authorization needed to operate functions in the User Software:

(higher authorization by password query):

Function

End application

2Menu

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

Measure background
2 (Service/Meas.-status)

Quit Channel
SService/Meas.-status

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

Parameter changes

>Parameter/Meas. parameter
>Parameter/database

SParameter/BKG
SMisc/statistic
>Misc/language

High-/Discriminator changes
>Service/Detector status

Parameter view

2 Service

System function
2Change Date/Time
DHardware-Setup
DQNX-Shell
SDParameter load/save

Contamination measurement

Minimum
authorization

User

Service

Service

Master

Superuser

Master

Superuser

User_Low

Master

Nobody

The users and the “login_user” should be accounted according their tasks
and respective authorizations in the user profile program.
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/\ CAUTION

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

5.1.5 Authorization in System check

Authorization needed to operate functions in the System check module:
(higher authorization by password query):

Function Authorization
Perform Working Processes User

2 View Parameter, Nuclides and Results.

SPrinting

View Results Service

> Add Working processes
< Parameter changes.

All Authorisations Master

Table 5-4: Authorization System Check

The users should be accounted according their tasks and respective
authorization in the user profile program.
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5.2 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.
 —————_——

Flease entar superuser logn

l

Please anter password for superuser

[ ok ] | cancet |

Figure 5-5: Log in user profile program

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

Uner Harmen

I O
‘e .

OF Lonpn v

e P el

ey Fasrewd

B RADOS |

Figure 5-6: Main menu user profile

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

superuser *

Master

Service
User
UserD
Mobody
Invalid

Figure 5-7: User group selection

can be found in chapter 1. of this
documentation.

from the manual, after first setup.

The preinstalled “superuser” account values

This Chapter is being advised to be removed

While entering user name and password

letters.

in the yellow fields are fixed.

attention has to be paid for capital and small

The items in the white fields (in the running
program) can be modified. However the items
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5.2.1 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 ‘2" are used to open an account for a new user.

o Faiimaer
|

vt fuiinwd
|

[RADOS |

Figure 5-8: Installation 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
5 at the menu panel. The new user profile is displayed in the left
window include a consecutively number.
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5.2.2 Modify a user profile

To modify a user profile one need to select a user ' from the menu
panel. The white window is used to modify ‘2 the user profile. The
change is confirmed with save ‘2 .

2

L

RADOS |

Figure 5-9: Modify a user profile

5.2.3 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”.

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”.

/\ cAuUTION
' If the “login_user” is defined with the group-
- right Master, the user profile will be deactivated

for RTM110 measurement software and the sub
menu “user” will not be shown in the User
Software.

5-10

login_user

Figure 5-10: Login_user

activation

Rev.-no.: D300051, MH/DM/JF, Date: 14.01.11

File: Reg5_e.docx




RARSS Technical Handbook RTM110 Register 5

User administration
Start of the user profile program

5.2.4 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 ‘2 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.

" (- e
T T e e
. - rire <=
y;:.‘:
" rog
[hporae =
(£ Lot o

‘o Faiimaer
|

vt faiimwd

|

Figure 5-11: Modify a user profile

Do you really want to delete the record ?

3 yes no

Figure 5-12: Delete a user profile

5.2.5 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 Startup menu

The Body Contamination monitor family with the monitor RTM110 has
different graphical and entry elements for the user. 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.

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

error f nfo protocol

QX - Shell

=4

Figure 6-1: Start-up menu

Software modules provided via the Start-up Menu:

| I Used to call the RTM user software the
' main program to perform contamination
measurement

— Opens and reduces the full menu screen(see

Register 3 and Register 4)

[ System check The maintenance and calibration program
for body contamination monitors.
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6.2 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 this 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.

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 Background measurement

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

B Test of the binary in/outputs in the main menu
When setting up new work steps
o Creation of the test sources in the nuclide database

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

o Setting of parameters

o Selection of source or protocol

6-2
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6.3 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.

6.3.1 Current activity

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

In2At
A= Aoe T
A = current activity [Bq]
Ao = initial activity [Bq]
formula 6-1: current activity T1 = halflife [days]
I =
At = time elapsed [days]

6.3.2 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 - No
7 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.

6.3.3 Default deviation

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

deviation.
1 n
formula 6-3: default deviation — v )2
On = Z (Xi - X )
-1
On = default deviation
n = number of measurements
Xi = i measurement value
X = mean value of all measurements

Considering only distribution processes this default deviation refers to the
law of statistics. For nuclear decay the Poisson distribution has to be
applied.

6-3
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6.3.4 Error propagation net count rate
The mean net count rate is derived from the difference of the mean

background count rate and the mean gross count rate. As both
measurement values are subject to faults this is also true for the

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

6.3.5 Error propagation of efficiency

The error expansion for efficiency is described as:

formula 6-4: net count rate

formula 6-5: error propagation of efficiency

N-N, 1 2
o(n)= (N) (A)O-A-i_?(O-NO)
cm) = mean error of efficiency
A = current activity [Bq]
N = mean gross count rate [cps] or [cpg]
N, = mean background count rate [cps] or [cpg]
oa = error of current activity
ON = default deviation of mean gross count rate [cps] or [cpg]
ONo = default deviation of mean background count rate [cps] or [cpg]
6-4
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6.4 Start

System check
Start

First a protocol manager is started, which records the start routine the
system check module. The start-up menu of the System check program
will appear automatically.

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)

- I

tTitae ilae

neTeT g | e

Figure 6-2: Start menu System check

sarvice

datector state
iUt state

chose

Tty

RTM110

This menu is the gate to the submenus:

| parameter ‘
F paramater
e)port nuchdes
import multiphe sources
procedses
measurement

Figure 6-3: System check menu item overview

database |

nuchdes
multiple sources

processes
measurement

"art

user help
et padl

protocol

abaut

Menu items displayed in light grey could not to
be chosen in this RTM110.
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6.4.1

Service general

/\\ CAUTION

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.

/\\ CAUTION

The values displayed in this documentation are
simulated data that should not be compared to
real measurements.
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6.5 Start of a working process

Dependant on login authorization all or just 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. Provided that the sources
are set and the work steps are prepared. 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.

e srante  tsbase T~ Tty

[RADOS |
RTM110

T a1 et

Figure 6-4: Start System check
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6.5.1 Background measurement

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

background.

Background Measurement

process name [m:

femova & nuclides from manitor and press button “stan
packground® to begin with background measurement.

o I 10

cancel

Figure 6-5: Background measurement

The result of the background measurement will be displayed for the

activated beta and/or gamma channels.

@ fprint

Background Measurement
Results

measurement time [s5]

Ch rate [cps]l / ¢

ancel

<< previous next ==

I

m m o

15.0 / 0 00
160/ 0.00
160 7/ 000
17.0 / 0.00

FOSE FU O I

Figure 6-6: 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.
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The efficiency determination continues with
radiation type:

—

Maase use this ecurce for further maasurement

[l
[_mest>e ]

Figure 6-7: Change source

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

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

New Protocol Follow up Measurement
Calibration Calibration Calibration Process
1
1 2
2 13 1
1 1 9 3 4
“ 4 5
= el =) =Y =)

Figure 6-8: Calibration modes

New Calibration Chapter 6.6.1

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 6.6.2

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
RTM110 after factory acceptance.

Follow-up Calibration Chapter 6.6.3

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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6.6.1 New calibration

New

Calibration /4 Reference- Nuclide Measurement
Radiator 1

Reference-
Measurement

Figure 6-9: New calibration process

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

L] L]
Calibration
ch. det.-type source D
2 beta L=871
process name EA _Test 1 2
step 1 | of | 4

= prewvious step

position source(s) on channel(s) selected at
picture and press button "start meas”

Cl e —

|Q start measurement | e

cancel

Figure 6-10: 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)
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| efficiency [%] (for error see chapter error propagation of
efficiency)

‘ print
‘ current step 1 area [cm?] 456
channel no. 1 address | 128 high voltage [V] 332
detector type |RPDXXX lower discr, [mV] 0
serial humber 931 upper discr, [my] u]

channeltype O alpha @ heta O gamma O neutron

' backgr.meas. time [s] 2 source ID |FS877
measurement, time [s] X nuclide |CO 60
activity [Bq] 12205.9c|| + | 0.00
background [cps] 15.00 |+ 0.00 efficiency old [%] 0.00
gross [cps] 16.00 |+ 141 efficency [%] 001 = | D.Cll|
net [cps] 1.00| % 141
calculated measurement time [s] _El,

l << previous cancel next >

Figure 6-11: Measurement result (Channel measurement)

@ print
step measured backgr.meas. time [s] 5
measurement time [s] 3
calculated with activity @
Activity Efficiency
Ch. Bkgrd &oss Net Muclide Source ID 01d  Actual
Bi 1 16 2 9476 S4E0 CO 80 C0OBl) 000 824 |2
B 2 15.0 10236 10221 CO &0 COBd 000 830
BE 3 15. 6 9770 9755 CO 80 COB0) 000 8489
BE 4 15. 6 9831 9815 CO 80 COBl) 000 854
B S 15. 6 9788 9772 CO 80 CO B0 000 851 ||
E B 15. 6 9278 9262 CO &0 COBD) 000 806
B 7 160 9830 9814 CO 80 CO B0 000 854
BE 5 16 2 9924 9908 CO &0 COB) 000 B8B83
B: 9 15. 8 9366 9850 CO 80 COBD) 000 857
B 10 16 6 9323 9306 CO &0 COey 000 8lLO
B 11 16 0 9507 9491 CO 80 COBd) 000 826
B2

Figure 6-12: Measurement result (OneStep™ measurement example)

If necessary the measurement of a channel can be repeated. That will be
necessary, 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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Protocol calibration

Protocol Reference- Nuclide

Calibration

Figure 6-13: 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.

L] L]
Calibration
ch. det.-type source D
1 beta L5571

Process name EA _Test 1 2
wen[ 1] o [

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

Cl — —

|Q start measurement | hats

cancel

Figure 6-14: Efficiency determination 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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6.6.3 Follow-up calibration

Follow up

Calibration

Figure 6-15: 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
1 beta LE571

process name EA _Test 1 2
e[ 1] o [

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

o[ i | 20

O start measurement | beta

cancel

Figure 6-16: 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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6.6.4 Check of binary in- and outputs

This test can be done either in the service menu or in line with a working
process if defined when the working process was defined. 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
O left hand g [
) right hand 24:e1 [
O left foot ad:m2
) right foot 224:83 [
O cloth detector 224:84 [x]
O nuclide zelection 224:85 [X]
O dizplay 224:06 [
O enter control area 224:87 [
O nat used aadrms [
) not used 224:89 [
O naot used aad:18 [
O naot used 224:11 [0
) naot used 224:12 [
O nat used 224113 [
O naot used 224:14 [O
O nat used 24:15 [

Figure 6-17: System check input test

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

close &5 print
check

[ no systern error 224:008 [X]
O ready to measure 224:01 [X]
[ cortarnination 224:02 [X]
[ customer 224:83 X
[ not used 224:84 [
[ not used 224185 []
[ not used z24:06 []
[ not used 224:87 [
[ not used 22486 [
[ not used z24:89 []
[ not used 224:18 [
[ not used 224:11 [
[ not used z24:12 [
[ not used 224:13 [
[ not used 224:14 [
[ not used 224115 [
Flease toggle the output buttons und observe the physical output. If it works fine, mark check
button as ok,

Figure 6-18: 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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6.6.5 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 ):

--- Mirion Technologies (RADOS) GmbH ---
Protocol Date/time Page 1/x
Protocol-data
Current protocol No: 9 Reference No: 0
Date: Mon 10.07.06 15:30:22
Calibration name: Beta ALL
calibrated by TD0001
Remark :
Measurement time for background: 180s
Measurement time for channel al: Os
Measurement time for channel be: 0s
Measurement time for channel ga: 120s EXAMPLE
GAMMA {excerpt of data)
No Bkgrd gross net nuclide source-ID activity time efficiency

.......................................... data............coo EXAMPLE
(excerpt of data)

INPUT OUTPUT TEST
No/Type status function
1IN OK service key
4N OK measurement start
10UT OK ready to measure
4 OUT OK no contamination
Signature 1 Signature 2

Figure 6-19: 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.

close save print
genera!‘{gackgrourld GataN

calibration name || l

date | Nov 17 13:12:50 2005 |

current protocol 0 I

calibrated by I

remark I

| input test |
transfer data to monitar |

output test |

| candition report |

<< previous

Figure 6-20: Measuring calibration result

Menu item colored in light grey are referenced to
software modules which are not built in the
present RTM110.

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.
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close save @ print
general ‘| background {peta
ch.  bkgrd mi max
E 1 17 00 0. oo 0, oo
B 2 15 00 0, oo 0, oo
E 3 15 00 0. ad 0, 0o
B 4 17 00 0. oo 0, oo

Figure 6-21: Background details

close save @ print
general ‘| background ‘| heta™.
nuclides efficiency [ %]

ch. Met Source-ID  Actl Bgl H =] Min  Max Actual  +4- old change
1 -1.00 LE571 143592 u} 0.0 0o 0, 0o+ /-0, 01 0,00 +0 00
2 o0, 67 LS571 143582 a 0o 0o 0. 00+/-0. 01 0.00 +0.00
3 0. 67 LEE71 14392 u} 0.0 0o 0, 00+ /-0, 00 0,00 +0 00
< -2 00 LS571 143582 a 0. o 0o 0, 00+ /-0, 00 0.00 +0.00

Figure 6-22: Channel details

If the binary in- and outputs were checked during the process, click on
the registry card misc.

A click on Input shows the binary inputs.
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close &8 print

check 7
O left hand g [
) right hand 24:e1 [
O left foot ad:m2
) right foot 224:83 [
O cloth detector 224:84 [x]
O nuclide zelection 224:85 [X]
O dizplay 224:06 [
O enter control area 224:87 [
O nat used aadrms [
) not used 224:89 [
O naot used aad:18 [
O naot used 224:11 [0
) naot used 224:12 [
O nat used 224113 [
O naot used 224:14 [O
O nat used 24:15 [

Figure 6-23: Input test

Click on Output to watch the binary outputs.
. testewpw |

clase 5 print

[ na systermn error
[ ready to measzure
[ contamination

[ custorner

[ not used
[ not used
[ not used
[ not used

[ not used
[ not used
[ not used
[0 not used

[ not used
[ not used
[O] not used
[ not used

224:
224:
224
224:

2243
2241
186 []
2241

224

2241
224:
2241
111 [

224

224:
224
224:
224

check
a8 [

a1 [x]
a2 [
a3 [x]

a4 [
s [

a7 [

|
aa []
18 []

12 [
1z [
14 [
15 [

Figure 6-24: 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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6.7 System check service mode

The system check startup window is the gate to all maintenance
functions for the service menu.

e areen anre  tTtase whar ity
(RADOS |
proreer s L gy
TR Voo
Paaie wmect ote stemem of B bl of grarssass sodd gress B LTART L
e g | e "ot

Figure 6-25: Start menu System check

Submenus overview:

————a—_ D AR e ve——————————
close | service I | parameter l databass user hsip
—_— ——t il

nuchides

datector state paramater | protocol
R
ki export ¢ nucldes multiple sources abaut
200 import o | multiple sources || PrOcEsses
ba t Eaess measurement
magsurement

Figure 6-26: System check menu item overview

Menu items displayed in light grey could not to
be chosen in this RTM110.
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6.8 Menu area service

6.8.1 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 gatetime [ms] 1000 gate counter 36

d
i
=
2
r

chan address ser.no  HTLI] Rate terr cerr

Dizl Dish

114 1642 1} 0 11
11% 1720 1} 0 15

= = = w e xom

2
ih 4
ih 5

Figure 6-27: Detector status
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6.8.2 Binary In- and Outputs

System check

Menu area 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.

close ﬁ print
ingut autput
left hand 224:88 ] no systemn error 224:68
right hand 224:81 [ ready to measure224:61
left foot 224:82 [ contamination  224:82
right foot 224:03 ] customer 224:03
cloth detector  224:84 [ not uzed 224:84
[ nuclide selection 224:65 [] not used 224:85
display 224:06 [ not used 224285
[ enter control area?24:67 [ not used 224:87
[ not used 224:08 [ nat used 224:08
L not used 224:09 ] not used 224:89
[1 not uged 224:16 [] not uged 224:18
[ not used 224:11 [ not uzed 224:11
[ not used 224:12 ] nat used 224:12
[ not used 224:13 [ not used 224:13
[ not used 224:14 [ not used 224:14
[ not used 224:15 ] not used 224:15

Figure 6-28: I/O state
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6.9 Menu area 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.

Login || |v|

Passward | |

Ok | | Cancel

Figure 6-29: 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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6.10 Menu area parameter

Tab Global parameters

close zave imfexport 5 frint |

J gIDbaI\QaIcuIatiDn\QJackgmund Iimits\@fﬁciency |imitNﬂDﬂitDr caondition |

printing
Oprotocol header |Mirion Technologies

1zt signature [Signature 1

2nd sighature | Signature 2

calibrated by |Tester

print template set |default -

lines / page {0 = unlimited) | 64 |4

allowable efficiency-difference

allowable efficiency-difference faor

protocal-followup calibrations [%] ¥oice support
e 21.00 hinary input: "mowin push button®
unit for display of activity e voice support
® Bq O dpm O nci |uk_eng|ish +|

Figure 6-30: Parameter global

® 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 @ lines / page
(O=endless paper)

® 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.

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

close save im/export @ print

I global\l calculation\Qaackground Iimits\Qfﬁciency Iimits%mnitor condition

calculation of measurement time / MDA

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

he recalculated.
false alarm [g]
detection safety [o]

unit for calculation ® Bq O dpm Q nci

® measurement time calculation (DIN 25482) O Alarm Level Calc.

alarm level beta 500.00
alarm level gamma 400.00

alarm level neutron 1.00

alarm level alpha 200.00 measurement time [s] a

Figure 6-31: 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
Bg (Becquerel)
- 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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Tab Background limits

close save im/export @ print

I global\{calculatiorN background IimitS\Qfﬁuency Iimits\knonitor condition

chan  min

[[] enable background limits

1
2 %

beta ® 3 .00 8.98
4 .00 9.080
5 .00 8.080
6 .00 .00

minimum [cps]
maximum [cps]

| set selected channel |

I set all channels l

Figure 6-32: 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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Tab 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.
———— P T ssss————

close save imfexport {55 print j

l global\[ calculaﬁon\{ background Iimlts\{ efficiency Iimm%ankor Gondition \_
[ enable efficiency limits

chan norm min max trel  tabs

1 R E

2 9.0 6.8 8.8 -nan  0.00

beta® | 3 @8.88  0.88 8.8  -nan  0.09

4 9.8 0.680  £.00  -nan  0.00

5 0.88 8.8 8.8  -nan  0.00

6 0.08 8.8 ©8.80  -nan  0.00
minimurn 0.00% |3
maximum 0.00% |5

normal efficiency 0.00% E

allowed deviation:

base points +0.00

percentage +0.00%

4|

set selected channel

set all channels

Figure 6-33: Parameter efficiency limits

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

close save imfexport print

| alobal background limits Y efficiency limits Y monitor condition

Questions for the condition report {one per line):

Initial State: Machine running perfect

| add | I change [ | delete I

Figure 6-34: 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 then transferred
into the protocol.

Administration of parameter sets

All parameter adjusted for the individual RTM110 can be saved (export)
on a destination (e.g. USB-stick or local hard disk) to be filed or to be
stored in the RTM110 again (import). For a detailed description the import
— or export process refers to chapter 6.10.1 and 6.10.2.

imfexport I print

Import print templates
Import limits
Import condition questions

Export limits
Export condition questions

Figure 6-35: Parameter import and export
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6.10.1 Export

To export, select in the main menu:
parameter

parameter

nuclides
multiple sources
processes
measurement

Please enter the file name

||’fs/a/nuc|ide |

| ok | cancel

Figure 6-36: Database data export

1 of 1 multiple sources exported

[ ]

Figure 6-37: 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 on an 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.
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6.10.2 Import

To import, select in the main menu;

parameter

parameter

export »
import *

System check

Menu area parameter

Location: [/ H{}|Q|
QRTMinSt 4096 Oct 26 200¢
Efbackup 4096 Jul 06 2005
Qbin 40896 Jan 24 200%

R database 4096  Apr 27 2009 |
Edev 10 May 04 200
Qetc 40396 Nowv 03 200
ERfs 0 Nowv 17 200
Qghome 40896 Jul 06 2005

&

Name: ' I

Filter: |*.pdn |

Cancel | | Select I

Figure 6-38: Import-file selector

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

It is neither recommended to import data sets into
an

non-empty database nor guaranteed to work as
expected.

ak || cancel

Figure 6-39: Import warning

nuclides
multiple sources
processes
measurement

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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6.11Menu area database

6.11.1 Nuclide database

The nuclide database is reached via database/nuclides.

| close save new change delete =D print
. COB0
sort by ® source ID ® =rerdho source ID |C0 B0
O nuclide name od s eiaellco a0
escendin co 60
(O nuclide type :
nuclide type
nuclide alpha beta
gamma neutron
dose power mSw/hGBg
years days
half live I 5.24| + I UI
activity [Bq]l 12334 | = | liuinjll %
year manth day
date 2000 |3l 13| ]3]

curr, activity [Bg]

Figure 6-40: 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.

6.11.1.1 Nuclide data

Parameters connected to a test source are administrated as:

B 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 / dose power):
The input of the exposure rate constant for one calibrated
nuclide is only needed, if the exposure rate shall be calculated.
Please consult the physical literature for the value of the
constant (e.g. 60CO = 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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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.

Nuclide data 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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6.11.2 Multiple sources

| close Saye riew thange dlelete &5 print
multiple source ID lmulti 1 | available multiple sources:
|
step to show : multi 1 v
single source ID channel/idet type source ID
LS871 3 ganma LS871
KAASE S ganma LSB71
10 ganma LS871
5 | (-1 14 ganma LSE71
17 ganma LSB71
1 2
3 4
| @ beta
[ add chanhel >z I <= remave channel

Figure 6-41: 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.

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 sources (same
name). The calibration takes place with the activation of the start button
in the main System check menu.
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6.11.3 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

Kalibrierung Master
Mehr fachl User

process name user group

Process is ready for use

Figure 6-42: 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
process name user group
EA _ Test User
TDO1_nieu Service
= Master | Process is not ready for use

guestions defined,

Condition report selected, but no

Figure 6-43: 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?

Figure 6-44: 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 \

U global \Qahbratlon

process name ho,xTE-;T ]
user group ||_>g,,;r .]
efficiency determination general tests
new calibration - testinput channels

- test output channels
protocol calibration :

monitor condition report
followup calibration

disallow user changing calibration name

Figure 6-45: Modify a process
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6.11.4 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 print

J global \J\calibratlon

process name Brokenlink
user group Service .
efficiency determination general tests
new calibration test input channels

[] protocol calibration tast output channels

Ol Riliowe esfibration monitor condition repart

disallow user changing calibration name

Figure 6-46: 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 @ print ‘
‘ | global \I calibration \@xpiration of calibration
Sources measurement times
® single source bkard, meas, Umsiis] a
1 CO 60 -
B beta heta meas. time [s] E
[] one Step
gamma | 2 €O B0G - gamma meas. time [s] a
[J one Step
Q multiple source transfer to RTM
2

Figure 6-47: 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. ©

| erocessdefinition |

close save change B print ‘

l global \{ calibration \j expiration of calibration

use expiration of calibration

alert hefore expiration [days]

expiration of calibration [days]

transfer to RTM

N

Figure 6-48: 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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6.11.5 Measurement database

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

close display delete verify
sorthy @ 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 Jan S 1549 53 2006 I0_first erika shm B s K

2 May 31 10: 37: 51 2006 io = = poum K

3 Jan S 1552 51 2006 Alpha_first single erika 27 - - -

4 Jan 5 15:55 30 2006 Beta_first single Erika <27 - e

S Jan 12 15 30: 11 2006 Gamm_all single  Erika g8 -

6§ Feb 10 10:13:11 2006 try multi me - B - - -

7 May 22 18 33: 03 2006 tst single =526 = g K

8 May 31 10: 3& 12 2006 Test single  TDool - 9 -

9 Oct 31 15: 54: 59 2007 TeDocOOO1 single TechRed0001 == B 4 X
10 Sep 24 18 08 47 2008 TDOOO1 single TDOOOL = 5B o son X
11 Mov 2 1& 33: 20 2008 1 single - B - -k
12 MNovy 2 17:24: 35 2008 TDoool single  TechRed 0001 - B - - *

=1

Figure 6-49: Measurement results

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

selection.

No record selected

NOTE

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

save

5 print

: general\{gackground\kgamma\quutron

calibration name

date

current protocol

calibrated by

<< previous

remark

TeDoc0001 |

Oct 31 15:54:59 2007 I

0

TechRed0001 ]

for illustrational purposes |

| input test [

| output test |

| candition report I

| light barriers test [

Figure 6-50: Measurement details |

close

general ‘| background {peta

save @ print
ch. bkgrd min max
B 1 17 00 0. oo 0, oo
B Z 1500 0. 00 0. 00
E 3 15, 00 0. oo 0, oo
B 4 1700 0. 00 0. 00

Figure 6-51: Measurement details Il
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close save &5 print
general‘i background ‘{ heta™
i nuclides efficiency [ %]
1ich. Net Source-ID Actl Bql 1l 5] Min  Max fActual  +/- old change
102 83, 50 cO B0 5569 1] 00 00 1. 50+/-2. 10 0,00 +0.00 [*=]
bl 89, 00 cO B0 5569 0 00 00 1, 80+/-2. 05 0,00 +0.00
3 §3. 50 Cco 80 55689 (1] 0.0 0.0 1. 50+/-1, 99 0,00 +0 00
4 93, 00 co & SS9 0 00 0.0 1. 67+/-2 04 0,00 +0 00
o 97. 00 cO 80 5569 o 0o 00 1, 74+/-1, 97 0,00 +0.00
(=] 86 50 cO 80 5569 0 00 00 1. 55+/-2. 04 0. 00 +0,00
7 B8 00 co 8 5569 0 00 00 1,18+/-2 07 0,00 +0, 00
8 89, 50 cO B0 5569 u} 0.0 0.0 1. B1+/-2 04 0,00 +0,00
=] 90, 50 cO en 5569 1] 0.0 0.0 1. 65+/-2. 06 0,00 +0 00
10 105 50 cO 80 5569 0O 00 00 1,89+/-2. 11 0. 00 +0. 00
11 93, 00 coO 80 5569 o 00 00 1. 67+/-2. 09 0,00 +0. 00
12 76 50 cO 81 S569 o 00 00 1. 37+/-1. 82 0,00 +0.00
13 101, 00 cO B0 5569 o 0.0 0.0 1, 81+/-2 05 0,00 +0 00 B
14 97. 00 co 80 556839 ] 0.0 0.0 1. 74+/-2.15 0. 00 +0.00
15 96 00 cO 80 5569 u} 00 00 1, 72+/-2. 01 0,00 +0 00
16 75. 00 cO 80 5569 u} 00 00 1. 40+/-2 08 0,00 +0 00
17 1838 50 cO B0 5568 o 0.0 00 32 98+/-213 0,00 +0 00
18 1908 50 CO 80 5569 o 0.0 0.0 34, 23+/-3 B0 0,00 +0 00 o

Figure 6-52: Measurement details 11l

close save g{i print
general \| background ‘| beta™.
nuclides efficiency [ %]

h. Met Source-ID  Actl Bgl t =] Min  Max Actual  +/- old change
1 -1, 00 L5871 143592 u} 0.0 oo 0, 0o+/-0, 01 0 00 +0. 00
Z 0 87 L5571 14382 u} 0.0 o0 0, 00+/-0, 01 0, 00 +0, 00
3 0. 67 L5871 14352 a 0.0 0.0 0, 00+ /-0, 00 0 00 +0, 00
4 -2 00 L5571 14352 u} 0.0 oo 0, 00+ /-0, 00 000 +0, 00

Figure 6-53: 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 appear and
been added with information for trouble
shooting (see Figure 6-14).
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6.12 Help

The button help leads to the submenu “About”.

close

System check

Yersion

§.58

RADOS Service

Ruhrstrasse 49
D-22761 Hamburg
Phone +43 (0340 85 193-222
Fax +49 (0340 B 193-165
E-mail: hamburg-hotlineg@mirion.com

Figure 6-54: About; System check-version

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

6.13Close (exit program)

By activating the close button, the program system check is quit and the
startup menu comes up.

Do you really want to guit the program ?

yes no

Figure 6-55: Close the program
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7.2

7.3
7.4

7.5

7.6

7.7

7.8
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7.1 Monitor Plateau Plotter (MPP) for gas
detectors

A radiation monitor consists of at least one detector, which may contain
up to two channels. Due to their physical nature and by using the
respective detector and measurement electronics it is possible to
measure the o- and B-radiation for each channel separately and
simultaneously. This means that it is possible to acquire up to 4
measurement values from every detector.

The measurement values present the count rates acquired from the
detector and thus present the measured activity. The efficiency (count
rate per Becquerel) of the detector, among others, depends on the high
voltage applied to the detector.

The main objective of the MPP-software is to measure the dependency of
the efficiency of gas detectors to high voltage. For this reason a curve of
the count rates at different high voltages is created for each detector
channel.

The MPP-software cannot be used to determine
the optimum high voltage (working point) from
beta and/or gamma plastic scintillation
detectors. For these detector types the working
point is determined by factory test and
therefore the value is predefined.

For the semi-automatic drawing of the detector channel curves it is not
necessary to remove the detectors from the monitor. It is only important
to make sure that a sufficient high activity is available during the
measurement.

The used source should be positioned in direct contact to the detector
during the measurement.

The working point for a detector can be established with this program via
a simple graphical determination. After this determination the respective

high voltage can be permanently programmed into the electronics of the

detector.

Using the database it is possible to save as many of such measurement
curves as desired on the hard disk. One of these measurements can be
marked as reference.

Furthermore it is possible to recognize damages and the wear off of a
detector at an early stage. Also for this tool the program offers graphical
support.
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7.1.1 Service: Prefix

The Body Contamination monitor family with the monitor RTM110 has
different graphical and entry elements for the user communication. A
detailed description of the operation is given in chapter "Computer
system QNX".

In order to start the Monitor Plateau Plotter (MPP) 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 MPP module is opened and carried out using the service - and
afterwards the MPP - button in the startup-menu.

‘] » ' ! ervor | nfo protocel

QX - Shell

Dy g

Figure 7-1: Start-up menu

Software modules provided via the Start-up Menu:
i I Used to call the RTM user software the
= main program to perform contamination
measurement

_ Opens and reduces the full menu screen (see

Register 3 and Register 4

[ MPP ] The maintenance program for body
contamination monitors.
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Following service functions are provided in the service main menu and
can be called by using the service button:

CheckPoint:Body™ RTM110" operational software

~ Service Mode

ramug | | petecter Status [ | v statu= |

Dimtmctor Test @S P

[ Parameters ||| ciobal parameters [ wetera ]
Fuclicles cataliomse Callorartion sources
Im-Export Parameters
| Database |

COmer N Loon
Ll Acdmimistretion

[inta [l e
FRunti e Protocol Bachkoround Protoool

Diatabase Logrile

System Print Initiator QNX Set up OS Shell

Channel LCD Options Parameter Config Backup
Hardware setup mode

Figure 7-2: MPP menu overview
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7.1.2 Service general

/\ CAUTION

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

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

/\ CAUTION

The values displayed in this documentation are
simulated data that should not be compared to
real measurements.
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7.1.3 Description of the plateau

The operation voltage of a detector is increased in defined steps while
the count rate jam is measured. The resulting measurement curve is
featured by a certain voltage range where the count rate gains its
proximate constance.

This is called the 'plateau’ or “count range’ of the detector, a unique
characteristic different for each detector. A good plateau is qualified
displayed by a curve as flat as possible with an incline of only a few
percentage points. The curve of the plateau should also not be
accompanied by too large deviations, as otherwise electrical
overshooting has to be assumed.

To create a plateau in the triggering range, it is necessary that each
primary ionization results in a triggering count and that this count has no
further counts (tail counts). The formation of the discharge from the
primary ionization is in accordance with the law of statistics.

There will practically always be a formation of discharge when the
number of primary electrons is high. With a low primary ionization a not to
be neglected probability still exists, that is individual electrons will run to
the counting wire without creating an ionization avalanche. This
probability mainly depends on the kind of gas and its pressure as well as
on the location where the primary ionization is increasing detector voltage
results in higher probability for ionization avalanche.

Even if a sufficiently high primary ionization is available, a perfect
horizontal plateau course may not be obtained. As long as the plateau
slope remains below certain limits, this occurrence is accepted as a fact.
One of the reasons for this phenomenon lies in the inhomogeneity fields.

Last but not least the plateau width is a direct follow up of the detector
design. The working point should be fixed by a minimum of 150 volts and
may have up to several hundred volts. The working point is in general
placed in the front range of the plateau to protect the components against
too high fields. For special applications, however, especially for o and 3
simultaneous measurements, the working point may also be set in the
centre range or even be moved close to the exponential increasing curve.

150 X000 ~

Figure 7-3: Length of plateau
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7.2 Start

The MPP program starts with a protocol manager which records the start
routine of MPP. This manager can be opened via the menu
help/protocol. It will be described later in this chapter.

Afterwards, an internal check of the monitor and the connected detectors
is carried out. In the start windows the every channel is displayed with the
actual measurement and channel status. The position of the channel can
be displayed using the @ button. To perform a quick measurement
the automatic doors can be closed using the button in the footer. The
catch detector button allows the user to view the actual status and
measurement of a single channel.

close detectors  parameter measurement  database help
number of gatetime calculate mean value S e 14
start
ehehtcfdhsszg
wtetihaitdya
ch. adr typ serno areacount mean err ht[v] disl dish; : f : : t i Z : : : : terr cerr
1b 17 1 RGZSSEY 448 558 4 B.88 B.88 1924 8 Al1AAAAAAAAAAR A A |&
2b 2 1 RGI1SEEZY 2383 7o@ 15 ©.88 B9.808 1924 @ BlBBeBoeEOBDBERE B B
3b 2 1 RGZISEEZY 2353 750 16 ©.88 ©.90 1924 @ L = = < < < < <
4b 3 1 RGZISEBZY 2384 754 14 P60 B.OA1924 @ G100 PPEOBEBEABAA @ @
Sb 3 1 RGZISEBZY 2384 75A 1@ B.B0 B.OA1924 @ G100 PPOBEBEABAA @ @
6 b 4 1 RGI1SEEZY 2385 750 16 @.88 B8.80 1924 8 Glecneobo@aBag @ @
Tb 4 1 RGI1SEEZY 2385 75O 4 B.88 B.88 1924 8 L A < 2 < <
b 5 1 RGI1S@EZY 2386 750 7 ooB.88  B.80 1924 B8 AlAAAAAAAAAAE B B [ |
9b 5 1 RGZISEEZY 2356 750 14 ©.88 ©.90 1924 @ L = = < < < < <
18 b 6 1 RAGZEEBZY 1238 400 11 BBl BOA1924 @ G100 PPOBEBEABAA @ @
11b 6 1 RAGZEEBZY 1235 400 6 B.00 BEOA1924 B A1BAAAAEEPEADEE B @
12 b 7 1 RGZEEEZY 1239 460 S B.88 8,80 1924 B8 Glecneobo@aBag @ @
13 b ¥ 1 RGZEEEZY 1239 488 4 B.88 8.8 1924 8 L A < 2 < <
14 b 8 1 RGZI1SEEZY 2387 750 14 B.88 B9.808 1924 @ GleseBeomeaene @ a8 | |
+
<[] outdoor ”

Figure 7-4: Start menus MPP

The information on this window for user information purposes, but it is
also the gate to the following submenus:

closs | detectars pararnofurl measuramant | I_d:t;baa | help F‘.—_:n—lp I
EEPROM data parametar | measoremant | | ratocol |
HT / Dis RAM § measursment | | nuchde abowt

impart .

axport ® | mEasurement
nuckde

Figure 7-5: Menus MPP

/\ CAUTION

Should the monitor be turned off, the running
RTM110 user software needs to be quit with:
close.

Refer to Register 1 for a detailed advice on the
shutdown procedure.
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Detector status

green OK

red Error

grey no connection

Monitor Plateau Plotter (MPP)
Start

7.2.1 Status window

All channels of the connected detectors are listed in the channel list. The
list is grouped into a- (Option) and B-channels and the corresponding
detectors (shown by their address). An overview of the count rates and
their default deviations for all channels is given which allows a statement
about the quality of the detectors.

close detectors  parameter measurement  database help
number of gatetime calculate mean value A e 14
ehehtcfdhssg
#tetihaitduya
ch, adr typ serno areacount mean err ht[v] disl dish; : : : : t i : : : : : terr cerr
1b 17 1  PGZSSEY 448 558 § 8.0 B.EE1924 B H1ABMABAAEAEERAE B @ |+
2hb 2 1 RGZ1SAAZY 2333 75@ 15 @.88  @.88 1924 @ AleBAABAABEARE B A
3b 2 1 PGIISEAZY 2353 754 18 8.8 B.BE 1924 B B1EBHAOAAEOEEBAE B @
4 b 3 1 RGZI1SAAZY 2334 75@ 14 @.B8 @.88 1924 @ AleBAABAABEARE B A
Sb 3 1 RGIISEAZY 2354 754 18 8.8 B.BE 1924 B B1EBHAOAAEOEEBAE B @
b 4 1 RGZI1SAAZY 2335 75@ 16 @.88 @.88 1924 @ AleBAABAABEARE B A
7b 4 1 PGIISEAZY 2355 754 § 8.8 B.EE1924 B B1EBHADAAEOEEBAE B @
&b 5 1 RGZI1SAEZY 23536 75@ 7 A.e@ @88 1924 @ AlAeBeABEARBEAE B 8 [ |
9b 5 1 RGIISEAZY 2356 754 14 @888 B.BE 1924 B B1EBHADAAEBEEBAE B @
1@ b 6 1 RGZSEEZY 12353 488 11  @.88  @.88 1924 @ AleBAABAABEARE B A
11b & 1 RGZESEAZY 1235 4688 6 8.8 B.EE1924 B H1EBHADAAEOEEBAE B @
12 b 7 1 RGZ5SEEZY 1239 488 5 A.e@  A.e@ 15924 @ AleBAABAABEARE B A
136 7 1 RGZSEAZY 1239 468 4 9.8 B.EE1924 B B1EBHADAAEOEEBAE B @
14 b 8 1 RGZ15@EZY 23537 758 14 @.B8 @.88 1924 @ aloeAeeBanaed a8 8 | |
*
<[} outdoor ”

Figure 7-6: Channel list

7.2.1.1 Channel configuration

With the button the current channel configuration of the monitor is
displayed.

close

[ alpha beta [J gamma

|27

9 110j21

Figure 7-7: Example: Channel configuration
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7.2.1.2 Channel Information

ch. adr
0o ©

ch.

adr

typ
ser.no.
area
count
mean.
err. (%)
ht (V)
disl (mV) ©®

0006000 e

eheh tcfd hssag
#tet 1hai tdya
ieel mkss mont
typ  serno area count mean err ht[V] disl sy rn eete sucetarrcen
(3} (4] e 0 O 6 0 O © ® @

the channel number within the monitor

address of the detector (firmly set via a DIP switch)
detector - type (RGZ, RXE ...... )

serial - number of the detector

area of the channel [cm?]

current number of counts in the set gate time

calculated mean value of the last 100 values count rates
default deviation in % referred to the current mean value
currently set high voltage [Volt] (can be modified by user)
discriminator threshold [mV]

Status of channel©

exist
hterr
hterr
eeerr
htinv
timeo
chkee
faste
faste
diser
htmse
htmse
sdovl
sdovl
synce
Gateo

Terr @
Cerr @

7-8

module is located by RLC module and attached

Status bit shows 1.HT-Error. target/actual high voltage level for detector 1 too high
Status bit shows 2.HT-Error. target/actual high voltage level for detector 2 too high
Status bit shows EEPROM-Checksum-Error

Status bit shows HT-Invalid-Value-Error

Status bit shows Timeout-Error

Status bit shows Checksum-Error

Status bit shows 1.HT-fast-disable-error. HT- fast-disable active

Status bit shows 2.HT-fast-disable-error. HT- fast-disable active

Status bit shows discriminator-Invalid-Value-Error

Status bit shows 1.HT- adjustment-error

Status bit shows 2.HT- adjustment-error

Status bit shows counter-overflow-error. Counter 0...3

Status bit shows counter-overflow-error. Counter 4...7

Status bit shows RNET2000-Bus synchronisation-error. Individual module new.

Status bit shows gate time-error.

Number of time out errors since last start
Number of transfer errors since last start
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7.2.2 Close (leave program)

With “close” the MPP program can be quit: it is possible to move back to
the start menu. Before closing the MPP program the exit has to be
acknowledged.

Do you really want to guit the program 7

Figure 7-8: Finish program

If changes at the working voltage were previously made, e.g. in order to
operate the detector with another working voltage which does not
correspond to the values stored in the EEPROM, the user is at this point
asked to write the new values into the EEPROM by clicking the button
“save”.

With the button “save” the program will be closed and all changes will be
saved.

With the button “discard” the program will be closed and all changes
that have not been explicitly saved will be lost. The values, which were
set at the last saving, remain in the EPROM’s.

With the button “cancel” the exiting procedure is aborted.

7-9

Rev.-No.: D300051, MH/Zu/JF, Date: 14.01.11 File: Reg7_e.docx



[RADOS|
Register 7 Technical handbook RTM110

Monitor Plateau Plotter (MPP)
Detectors

7-10

Rev.-No.: D300051, MH/Zu/JF, Date: 14.01.11 File: Reg7_e.docx




[RADOS]

Technical handbook RTM110

Register 7

7.3 Detectors

Monitor Plateau Plotter (MPP)
Detectors

For each detector firm values are stored in the EEPROM in order to
identify every detector unambiguously. The figure shows the detector

data stored in the EEPROM.

close

Mo,

adr

[T RS I = T RNV V]

o
R @

1z

2 alpha
3 alpha
4 alpha
5 alpha
6 alpha
7 alpha
& alpha
9 alpha
18 alpha
11 alpha
12 alpha
15 alpha

14 197 gamma
15 195 gamma
16 196 gamma

/ beta
/ beta
/£ beta
/ beta
/ beta
/ beta
/ beta
/ beta
/£ beta
/ beta
/ beta
/£ beta 2

RD ORI RDORX BRI ORI R ORI BRI ORI RD

gas
gas
gas
gas
gas

gas
gas
gas
gas
gas
gas

B / 2 plast
B / 2 plast
B /1 plast

Mo, detectars

Mo, channels

detector 1 detectar 2

Channel a EI channel b

detector type |RGZ350Y
serial number

Channel g |E|

day manth  year
manuf. date | & |3][ 12[3][ 2005 3]
high voltage [V] area ch [cm?] a

discr, chl [mv] u]

fast reset m

44

discr. ch2 [my] u]

Figure 7-9: Detector data

The following entries are preset at the factory for every detector.
Following settings can be viewed:

Detector type
Serial number
Manuf. Date
High Voltage
Diskr. Chl [mV]
Diskr. Ch2 [mV]
Area ch. [cm?]

Fast

reset

i.e. RGZ, RPD
manufacture-specific serial number
date of manufacture of the detector
working voltage [V]

lower voltage level on discriminator
high voltage level on discriminator
area of the individual channels

safety switch for shutdown on overload status

Data is also stored in electronics cannot be altered.
The display is for user information only.

Module version
No. of detectors
No of channels
Channel [a], [b], [d]
No Adr

Internal software version of electronics

number of connected detectors to electronic

number channel from detector
type of detection of channel
General Channel information

The button “close” escorts to the start menu.
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7.4 Parameter

7.4.1 MPP: Setting of measurement parameter

Before the measurement starts, it is possible to open a dialogue window
to set some common parameters for the measurement via the menu
parameter. In general these need not to be changed.

. measurementparameter

close

time for measurement [s] 2 : ParaGasl
step for high voltage [V]| 200 |4 | |Farasets
high woltage start [V]| 800 |4
high valtage end [v]| 2000 |4
time for background measurement [s] 10 :
time for overload measurement [3] 11 :
y-scale for cps fom loglo * E to loglo * Ezl—_

=]
min HT (1[0 |2]|P10
max HT (v1[2500 [4]|F7-2
Methan
ArgiCO2_ 90710 ]
-+

Figure 7-10: Measurement parameters

In the window at the right side there are selections for measurement
parameter sets and gas types in order to choose the pre-set parameters
for the detectors. These pre-set values for the measurements have
proven very useful in the practice and are applicable without changes.
These are:

Time for measurement [s] Measurement time in seconds for each
voltage value applied
Step for high voltage [V] the electronics allow only steps of a

multiple of 4 (4, 8, 12 ...) for the high
voltage (min. 4.0 V up to max.100 V).

High voltage start [V]
High voltage end [V] The Plateau Measurement

Time for background measurement [s] Measurement time in seconds
for background measurement
(without nuclides)

Time for overload measurement [s] this field includes the time for
the overload (cross talking)
measurement of alpha channels

Y-scaling of log. 10* }‘ The graphical display of the

Y-scaling up to log. 10* plateau measurement

The button “close” escorts return to the main window.
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7.4.2 Setting of nuclide parameter

In this dialogue measurement/parameter the respective channels are
displayed. All available detectors can be marked either together or
singularly. A gas from the gas list has to be allocated to the marked
addresses. This is done with the button “<< add” (up).

For the marked addresses in the left window the channel assignment is
simultaneously shown in the right window. For the selected channel a
nuclide from the nuclide list and optionally a color for the display of the
plateau curve can be assigned by clicking the button “add>>" (below).
All channels to be measured must be provided with a nuclide.

close

adr  chonr  typ  serial gas adr output_nr  nuclide

RGZ1SAAZY 2327 !

RGZ15AAZY 2328
RGZ1SEOZY 2329
RGZ1SAAZY 2338
RGZEAAZY 1213
RGZEAAZY 1214

2
2

2

2

2

2

2 FGZLSeery 2331 H
2 RGZiSEEZY 2332

2

2

2

2

1

1

1

1 1mdh

<< add

II%
o [
[«]

nuclide

[T R W, R SN N

[r=]

RGZLSEEZY 2333
RGZ1SEAZY 2334 plateau calor
RGZEOBZY 1215
RGZEEBZY 1216

11
12
13
197
198
196

H

RPO15/45 1833
RPO15/45 1837

B SN
RPDG. 2/15.6 1845 lll:lll:llll

Figure 7-11: Nuclide parameters

Listing of the detectors and their data (left window):

Adr Address of the detector

Ch_nr Number of channels of a detector
Type Detector Type, e.g. RGZ XXXX

Serial Detector serial number

Gas Kind of gas, e. g. P10, P7.5 Ar/Co® can

be set with button “<<add” (up). This
has no influence on the measurement
but only on the protocol.

Listing of the detectors and their data (right window):

Adr Address of the detector
output_nr channel number and type of channel
nuclide selected nuclide for measurement

The listed nuclides can be administered in the menu database/nuclides.

The button “close” escorts return to the main window.
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7.5 Measurement

Before measuring, the sources to be used have to be positioned directly
in front of the detectors in order to provide a yield as high as possible. In
practice it has proven successful to use americium (***Am) for the
a-channel and strontium (QOSr) for the B-channel. All channels of one
detector can be measured simultaneously. For this reason, it is important
to pay attention to the position of the nuclides. They must be fastened
correctly in front of the detector during the measurement (see chapter -
channel configuration). In case of a repeated test, however, it has to be
noticed that ***Am also influences the B-channel.

Clicking the button “start” initiates the measurement. The dialogue
window shown below appears with the channels to be measured, which
are displayed at the right hand side of this window. The measurement is
carried out according to the data, which have been entered in the
parameter menu (figure 6-7; measurement parameter). By actuating the
button “start” (which changes into the “stop” button); the actual
measurement starts with a time delay of approx. 10 seconds. The
characteristic lines of all selected channels are automatically entered in
the dialogue window.

close set HY result

104 adr: 1cham: 2b
Wadr 1
Ips

3
10

® meas
O overload
O hackground

curr time [s]

S

| LS IR |

1 T T S0 I ST T T

i1 I | T
1200 1400 1600 1800 2000 2200 1
.
high voltage [V]

|

Figure 7-12: Measurement of channels
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7.5.1 Measurement

The high voltage of all participating detectors is set to start value (as
stated in the measurement parameter). After the voltage has been set,
the actual measurement can begin.

The obtained counts of a measurement are displayed in a plateau curve.

At the end of the measurement the computer opens up the window
“overload®. Please continue with the button “start”.

In case of only beta detectors the section
overload is skipped. By clicking on
“packground” and “start” the background
measurement continues.

Overload (on Y-detector for simultaneously alpha/beta measurement

only)

Here the counts from alpha radiation are measured with an applied beta
radiation emitter. From this the cross-talking factor (max. 0.5 cps ¢) is
determined.

After the overload a check of the cross-talking values should be carried
out. This is done via the menu - results. If the cross-talking value is too
high, the procedure must be carried out again with a lower working
voltage. If the value is ok, the menu window is left with “close”.

At the end of the measurement the window “background” opens up
automatically. Click the button “start”.
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7.5.2 Background

For measuring the natural background radiation, all sources in close
proximity have to be removed.

After the background measurement for all channels has been carried out
the dialogue window “save results” opens.

7.5.3 Save results

The results from the measurement, the overload and the background, are
displayed with their values and can be saved after the name of the tester
and a remark has been entered.

close save [

adr tester teDoc

remark o remark

detector |Rgzxxx measurement gas |p10o

serial number 9493 high voltage [V] 1768

ch_nr rad type meas[cps] overl[cps] bkgrd [cps] ovlfactor meas nuclide activity[Bq] ¢
2 BETA 16.17  6.60 0.00 0.00 C068  128.30 12.60

Figure 7-13: Save measurement result

tester name of the tester

remark comment to the measurement

With the button “close” the user gets back to the menu - measurement.
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7.5.4 MPP: Adjust HV

An ideal working voltage can be set for each detector with the help of the
measured plateau.

|
close

adr  high voltage[V]

13 1768 high voltage [V]
196 1082

1768 | 5| setHT

color

SR

Figure 7-14: Adjust HV

A vertical line in the plateau displays the working voltage. It can be
entered directly as a figure or changed with the arrow keys up/down at
the corresponding address.

The working voltage should be within a range, in which all channels show
a count rate, which is close to the horizontal line. (See figure below).

close print ‘

2
10

Cps

Mch 1gamma

1
10

u]
10

u} 200 400 600 800 100C
high voltage [V]

Figure 7-15: Plateau view
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7.6 Database

7.6.1 Measurement

Each plateau is saved after the measurements and ordered into a
database at the hard disk. This database is displayed in the left window
via the menu database/measurement.

If a measurement result is selected from the database, all corresponding
measurement data is displayed in the window below.

Even if a detector is (physically) exchanged, the original data of the initial
detector is still available. This data is not automatically deleted from the
database. It has to be deleted via the button “delete”.

close plateau delete ‘
type serial no sort by measurement date |Tue Dec & 00:37:20 2005
Wiadalan v 1 measurement gas
RGZXXX 993 13 2 | Otype g
gzgﬁﬁ 22; 132 1 ® meastime HV start [V] 1004 HV end [V] 2004
e homer i | O serialna. | HY delta [V] 100 high voltage [V] 1001
RPDXXX 995 138 1| O adr tester
RPDXXX 994 197 1
Rozox 938 13 1) o |[[teDoc I
REZXXX 992 12 1] ascending | ———
REZOOC 991 11 1) | @ descending
A Ino remark ]

ch_nr rad type meas[cps] overl[cps] bkgrd [cps] owvlfactor meas nuclide activity[Bg] !
1 GAMNA. 1

Figure 7-16: Menu database

Sort by

The database can be sorted via the check boxes “ascending” or
“descending”, according to the selected sort criteria:

type detector type
meas. time date of the measurement
serial no. Serial number of the detector

adr address of the detector
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7.6.2 Plateau
|
The plateau of the selected detector is also available from the database.
Via the button “plateau” it is displayed on the screen. Now the plateau
can be printed out by a click on the button “print” and “print preview”
to view results.

— wwia vee
ot e e e - o - e e
o o g [ - w Cam e A o
|“ e mIAw O X

Figure 7-17: Print preview plateau

7.6.3 Print
N

In the menu - select a printer it is also possible to select other printers
via scroll list “Printer”.

[ ]
RTINS
va[ j
[V iean e
s
P e T -
Bt Paase Them Grler
W et AY e
O R achimons TIGR et Meversed Ot
0 Femt Rasge U wre ke i
T | [| SQ@ meecinns
* Q@ Feet not Sobaied
sopee [ 113}

| N | O |

Figure 7-18: Printer selection
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7.6.4 Delete database

It is possible to work on the data set, which is displayed on the screen.

Furthermore, this is the only place where a data set can be deleted from
the database. To use this function, please select a set of data and click at
the command “delete”.

7.6.5 Nuclide database

These data are called up via the menu database/nuclide.

On the left side of the display appears a list with all nuclides available.
The data of the selected nuclide are displayed on the right hand side of
the display.

close S3aVe new change delete print
sort by gSDU;ZE ID ® ascending saurce ID [F5277
O nuclide type
nuclide type
source D nuclide type O alpha O heta
e @ B gamma [0 neutron
MESSS CoED G
dose power 0.00000 | mSwhiGEy
=ETe days
half live | 527 + | o]
activity [Bq] | 44BDD| + | 4.0|3| %
year month day
date (1097 |3|| 11]3]| 13
curr. activity [Bg] 15256

Figure 7-19: Nuclide maintenance

The nuclide administration is closed via the button close.
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7.6.6 MPP: Nuclideadministration administration

Following data referring to a nuclide are administered in the system:

source ID any name for the radioactive source
(reference name for the database)

nuclide name for the nuclide

nuclide type o-, B- ,y- or neutron radiation can be selected

alternatively

dose power The input of the dose power for one calibrated
nuclide is only needed, if the monitor can and
shall calculate the exposure rate. Please consult
the physical literature for the value of the
constant (e.g. *°CO = 0.366).

half live The unit of time can be years or days (both
entries are also possible). The entry of years is
done to the base of 10; i.e. 0.5 corresponds to
half a year.

activity [Bq] this field includes the radioactivity value of a
nuclide at the time of the determination in
Becquerel [Bq] as well as the error of this.

date determination date of the nuclide radioactivity

curr. activity [Bq] From the data given above the current activity
[Bq] is calculated automatically and updated.

Decay in several steps of mother and daughter
nuclides:

If during the radioactive decay daughter
nuclides arise these are to be considered
during the entry of the activity.
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7.6.7 MPP: Nuclide data modification

Possibilities to change the nuclide data:

B create a new nuclide new
B alter an already existing nuclide change
B remove an already existing nuclide delete

If a nuclide is created first time or is modified, the date stated in chapter
“nuclide data” need to be entered or modified. (The current activity is
automatically calculated and is not considered during the input).

A safety check protects against unintentional loss of data. Only if this
check is confirmed with “yes” the nuclide data will be irrevocably lost.

An entry is acknowledged with the button “save”.

7.6.8 EXxport

For the export of data please select the menu
database/ export/ measurement or
database/export/nuclide.

Please enter the file name

||.'fsfafnuc|ide

Figure 7-20: Database data export

1 of 1 multiple sources exported

Figure 7-21: Data base export message

As it is only possible to export raw data, the dialogue window to enter the
path and the file name are opened directly.

The files are exported to a USB-stick or the local hard disk. The data file
extensions are

* pdh (for measurement results) and

*.pdn (for nuclides).

7.6.9 Import database

For the import please select the menu
Database/import/measurement or

Database/import/nuclide.
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Location: I/ I |{}|§§||
Date
|4apaB ; oc! =
ERRTMinst 4096 Oct 26 2008
ERbin 4096 Jan 24 200¢
IR database 4008 Apr 27 2004 The import-function is intended for reinstallations,
but the database is not empty.
R dev 10 May 04 200
ERete 4096 Now 03 200 It is neither recommended to import data sets into
ERfs ] Nov 17 200 2lf) S e "
non-empty database nor guaranteed to work as
Bhome 4096 Jul 06 2005| | S
-
e ]
Filter: |*,pdn I
| cancel | [ select |

Figure 7-22: Import file selector

Figure 7-23: Import warning

As it is only possible to import raw data, the “file selector” window for the
entry of the path and the file name is opened up directly.

The data of the named file is taken over on the hard disk. If a data set
with the same characteristic data already exists, there is a query on the
display to ask if the existing data set shall be overwritten.
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7.7 MPP: Help

The menu help leads to the submenus:

B Protocol B About

7.7.1 Protocol

..
e et o

(R R LI L TR T
PR T
1100 W ATIEEA
119041 W ATIENES
L0AT W ATIREN A

Oy AnAA]
HOEN Mewady W

v

VIOOAE W ATIRAEN ATIAR: whap MO0 10 CHRSUMERR 00 10 1 o adr 238
PUMES W 2 pelns tanh Sany avendy attaved

LIOOLT W SOANE DO WL ATTACH

L1001 W TOAMN DOAL WLLE DEACT

L3017 £ USERA g or b cabbe bWl b3: ant suaas 32 041

‘ w100 | o |
‘-h(m neetage

| S st i

| B0 que O wersn

| B wpming T ity
‘G{-mn | san I slar |

o uite e | 2]
I ety ]

Figure 7-24: Protocol

Before entering the program MPP a protocol manager is started which
records the start routine of MPP.

In this protocol:

B Info messages
B Warning messages
B Error messages

are recorded, which might occur during the start and the program
sequences.

[ Eovmren cuommtferameter [ - |

See Runtime protocol for futher
information!

Lo

Figure 7-25: Error message on start

In the field “directory” the local path for storing messages is displayed.

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

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

With the button “delete” it is possible to remove a selected file manually.

The button “close” escorts you back to the start menu.
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7.7.2 MPP: About (Info)

This window shows the current software version of the Monitor Plateau
Plotter (MPP).

Detector plateau plotter
close detectors  parameter measurement  database help
number of gatetime o= calculate mean value G EEuEr 616
L 0 close
tcfdhssg
MPP ihaitdya
= mkssmont
ch. adr typ sernof (Monitor Plateau Plot) |[........ tercer
1b 1 1  PFGZ5SEY 49 wversion peBBBEOEA B B |*]
2b 2 1 RGZISAEZY 233 :I pEeBEBEBEA A A
3b 2 1 RGI1SAAZY 23] 4.18 BEBBEOEA B A
4b 3 1 RGI1SAAZY 23] . BEBBEOEA B A
Sb 3 1 RGZISAOZY 233 RADOS Service gopAAAAA B O
6b 4 1 RGI1SAAZY 23] Fulrriresse 48 BEBBEOEA B A
7b 4 1 RGI1SAAZY 23] BEBBEOEA B A
b 5 1 RGZISAOZY 233 D-223151 [REIisHg gopAAAAA B O
9b 5 1 RGZ1SEEZY 233 Fhone +48 (0340 85 183-187 nEABABEE 8 B
18b 6 1 RGZoREZY 121 Fax +49 (040 85 193-165 BEBBEOEA B A
11b 6 1 RGZoeezy 12 E-mail: service@rados.de pEeBEBEBEA A A
12b 7 1 RGZoezy 121 BEBBEOEA B A
13b 7 1 RGZoRezy 121 BEBBEOEA B A
14b 8 1 RGZ1SAAZY 2331 790 26 B.68 B.Bp1732 B BloBBOOBEEBEE B B | |
*
[Jsindoar []: outcoar s

Figure 7-26: About; MPP-version

7.8 Quit (leave program)

With the button “close” you quit the program and return to the start menu.

Do you really want to quit the program 7

Figure 7-27: Quit program

7-26

Rev.-No.: D300051, MH/Zu/JF, Date: 14.01.11 File: Reg7_e.docx




[RADOS]

Technical handbook RTM110 Register 8

8 Detector

8.2

8.3

8.4

D= (=T o (o] SRR TPRR i
GENETAL....ii ittt 8-1
8.1.1 Measurement computer and electronic.............c.cceeeeenee. 8-2
8.1.2 RADOS PC2010 system COMPULET .........ccovrrrmrieereennnnnns 8-2
8.1.3  Operation SYSIEM ......ccccueeeiiiiieeiiiiie et 8-3
8.1.4  RADOS RLC €leCtroniC .......cccuveeiruieeeiiiiie e 8-3
8.1.5 Measurement position and SENSOIY .........ccccccvvveeeeeeeeninns 8-4
8.1.6 Detector and measurement channel ............cccccoeceeenee 8-5
DELECTIONS .. 8-7
8.2.1 RGZ - deteCtOrS ...eeiiie et 8-7
8.2.3  Gas supply for RGZ - detector ........cccovcvvveeviiiieeiniieeee 8-9
8.2.3.1 Usage of gas flow-proportional detectors ...............ccccvvveeeennnn. 8-9
8.2.3.2  AVAIlADIlILY.....ceviiiiiii e 8-9
8.2.3.3 Flammable and non-flammable gases..........cccccooeveiiinenns 8-10
8.24 RGZ detector repair infformation ............cccoeceveeinineeennen 8-11
8.2.4.1  DeteCtor fOil .......cceeeiiiiiiiiiiie e 8-11
8.2.4.2 Changing of the anode WIre...........ccccceviveeiniiiie e 8-13
8.2.5 RBP - deECTION ....eeeiiiiiiiiiieieie e 8-14
8.2.5.1  DeteCtOr UNIT.....eevieiiiiee ettt 8-14
8.2.5.2 Dead time COMECHVES........ccoeieiieiiiieeeciiee et 8-15
8.2.5.3 Setting of high VOItage .........ccccvvviiiiiieiiiiieec e 8-15
8.2.5.4  Setting of the diSCHMINALOrS .........cceveiiiiiiiiiiec e 8-17
8.2.6 RBP detector repair information ............ccccococeeinieeennn 8-19
8.2.6.1 The detector fOil.........coeuiuiiiiiiiii e 8-19
8.2.6.2 Dismounting and mounting of detector ............cccccceeeerivieenns 8-19
8.2.6.3 How to change the detector foil ..........cccvveiviiiiiiiee e 8-20
8.2.6.4 Preparing a foil frame .........ccccovviiiiiieii e 8-21
Cabling of the COMPONENLS.........cccviiiiiiiie e 8-23
8.3.1 Principal StrUCIUre ..........oooiiiiiiiie e 8-23
8.3.2 RLC address at the detector module.............cccccceeeennne 8-24
8.3.3 Exchange of an electronic module ..............cccccooeeevee. 8-25
8.34 Detector addresSs ......oooiiiiiiiiiee et 8-26
8.35 YA B < (=T ox (o] (= PP 8-27
8.3.5.1  Preliminary WOrk StEPS ........ccccvviiiiiiieiiiiie e 8-27
8.3.6 RGZ FOOt EtECLON ... eeeeeeie e 8-28
8.3.6.1 Hand detectors and clothing probe..............ccccccvniiiinnnnn. 8-29
8.3.6.2 Mounting of the detectors ...........c..eeeeeeiiiiiiiieiie e 8-30
8.3.6.3 Addressing the detectors..........ccuveeiiiiiiiiiiiiieeeeee e 8-30
8.3.7 RBP-0EIECIONS ....evviieeee ittt e 8-31
8.3.7.1  Preliminary WOrk StepS........ccccvieiiirieiniiiieiniie e 8-31
8.3.7.2  FOOt AELECLON ....eeviieeiiiiiiiii et 8-32
8.3.7.3 Hand detectors and clothing probe..............ccccccoiniinnnnnn. 8-33
CaliDration ... 8-34

i

Rev.-no.: D300051, MH/DM/JF, Date: 14.01.11

File: Reg8_e.docx



Register 8

Technical handbook RTM110

[RADOS]

Table

Figure 8-1:
Figure 8-2:
Figure 8-3:
Figure 8-4:
Figure 8-5:
Figure 8-6:
Figure 8-7:

of figures

RTM110 component view
RTM110 RLC and extension boards Integration .............ccccceeeeeviiiiiieieeeenninnes 8-2
Sensory location on the RTMZLL0......ccoccuiiiiiiieaiiiieeiee e 8-4
Channel CoONfIGUIALION. ........cciuiiiiiii et 8-5

View inside the deteCtor..........cvoiviiieiiieee e 8-7
Layout diagram Of gas SUPPIY ....eeeeeeeiiiiiiiiieee ettt 8-9
GaS WAINING SYSTEIM ...ttt e e et e e e e e e atere e e e e e 8-11

Figure 8-8: EXamples: ANOUE WIre |.........uiiii ittt 8-13
Figure 8-9: ANOAE WITE Il ......eiiiiiiii ittt 8-13
Figure 8-10: ANOCE WITE [ .....coouiiiiiiiie it 8-13
Figure 8-11: Foil frame Without fOil.............cooiiiiiiiiii e 8-21
Figure 8-12: Foil frame With fOil...........cuuiiiiiii e 8-21
Figure 8-13: DeteCtor MOAUIE .......cccoiiiiiiiiie et 8-25
Figure 8-14: DeteCtOr @0UIESS .....ceiiiiiiiiiiiie ettt ee ettt a e et e e e eaabeeeeas 8-26
Figure 8-15: TOpP VIEW fOOt AELECION ......cc.vviiiiiiieiiiie et 8-28
FIQUIE 8-16: DEECION VIBW.....ceiiuiiiiiiiieeiiiiee ettt ettt sttt e et

Figure 8-17: Detector module ..

Figure 8-18: Counter MOAUIE..........cocuiiiiiiiiiiii e

Figure 8-19: Hand detectors - cable connection..............ccccecvviiiiiiiiiiin i, 8-31
Figure 8-20: Feet detectors - cable CONNECtioN............cccoviiiiiiiiiini 8-31
Figure 8-21: FOOt deteCIOr tOP VIBW .....cciuuviiiiiiieiiiie ettt 8-32

In this register only the type of detectors are
mentioned and briefly described. A detector
called RGZ xxxY for example will stand for a
RADOS gas flow detector with xxx as a
wildcard for the detector number

(this number regards the size of the inlet
window).

Rev.-no.: D300051, MH/DM/JF, Date: 14.01.11

File: Reg8_e.docx




RADOS

Technical handbook RTM110 Register 8
Detector
General
8.1 General

The detector location and the initiator location in the RTM110 layout
guarantees that the surface of person is optimal covered.

Handbox —>

RLC module

PC2010

Foot detectors

LC screen display

" — Clothing probe

Keyboard

Figure 8-1: RTM110 component view
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8.1.1 Measurement computer and electronic

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.

Figure 8-2: RTM110 RLC and extension boards Integration

8.1.2 RADOS PC2010 system computer

The new industrial RADOS PC2010, with ATOM processor, is integrated
in the monitor housing and includes the following features:

B Ultra low power embedded system computer RADOS PC2010
B Fan less design system computer
B Wide range DC power input
B Wide operating temperature CcPU Intel Atom
B Ultra low profile enclosure
B Rugged resign for shock/vibration protection Cooling fan No
B Easy installation/maintenance
B 3 x RS-232 serial ports (over RJ45 connector) Power supply 10-28 VDC
B 6 x USB 2.0 ports
B 2x Integrated network card (one used by RLC Hard disk 2,5
board)
USB port 6
The communication to the RADOS Lan Converter board
RLC is realized by a TCP/IP Network connection. Parallel port 0
Serial port 3
ATEWIS PCI No
FILICO or RLC Yes
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8.1.3 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 Mirion Technologies (RADOS) GmbH has been using the operating
system QNX for many years to carry out the different measurement
tasks. The whole system is based on a very small and thus very fast
core. This core is only responsible for the exchange of messages and the
distribution of the computer capacity between simultaneously running
program.

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

For detailed information on the QNX operating
system refer to register 1.

8.1.4 RADOS RLC electronic

The RADOS RLC electronic concept is the successor of the improved
AT2000 system.

At least due to the measurement task the number of in and outputs on
the extension board was enhanced.

The electronic supports following functions:

B Communication port to the measurement PC

B Communication port for the detector board

B Communication ports for installed extensions (I/O port)
B Voice output control

The RADOS RLC board concept includes a wide number of customer
specific in- and outputs which can be integrated on customer choice.
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8.1.5 Measurement position and sensory

The geometric and mechanical layout of the RTM110 represents the
optimal user position while the sensory is placed to control the person
measurement position.

Sensory location on the RTM110:

-4

Light-barrier
Handbox | and I

Contact clothing
probe

Compression sensitive
foot-contact

Figure 8-3: Sensory location on the RTM110

The foot-contact is used to recognize a person on the HFC-monitor
(prepared for measurement).

The light barriers located in the hand boxes are used to guarantee that
the person to measured places his hands deep enough to be fully
covered by the detectors.

The correct positioning of the person takes places throughout the
measurement process. Leaving this position will lead to a aborted
measurement.

The contact for the clothing probe in the hand box and initiates the
clothing probe measurement.
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8.1.6 Detector and measurement channel

channel position

close ‘

[ alpha beta [ gamma

Figure 8-4: Channel configuration

The RTM110 is equipped with 4 or 6 detectors in basic configuration.

No. of Detector Position Remark
4 \NL ) Hand left outer left hand
A1 45 / inner left hand
Hand right outer right hand
g § inner right hand
/ . Clothing probe
g ap
Faar N Foot
3){4)
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8.2 Detectors

8.2.1 RGZ - detectors

The large-area detectors RGZ are flow-proportional counters with a large
and very thin radiation inlet window. They are used for the measurement
of alpha and beta radiation. The sensitive areas of the detectors are
covered by a protective grid.

The design of the housing provides the detectors with excellent features.
They are rugged and can easily be decontaminated. The tensioned
anode is located inside the detector, on Teflon insulators. It is made of 40
pum tungsten wire.

Figure 8-5: View inside the detector

Following mixtures are mainly used as counting gases for the detectors:
m P10 methane (10 %), argon (90 %)
m P75 methane (7.5 %), argon (92.5 %)
B Ar/CO, carbon dioxide (18 %, CO.,), argon (82 %)

A DYAN[€1=1 3

It is not allowed to use any flammable gas for
the operating of detectors!

DANGER OF EXPLOSION!
- See also chapter "Gas Supply for RGZ-Detectors"
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The setting for the operating voltage should be carried out according to
the characteristics of the detector (see chapter - Monitor Plateau Plotter).

Plateau slope <5 % /100 V (measured with simultaneous radiation from
20 nCi ***Am and 10 nCi *°Sr).

Detectors (RGZ Y)

Gas supply 90% Argon - 10% Methane
Operating voltage about 1.75 kV
Plateau length about 400 V
/N cAuTION
' For detectors with a-/B- separation, the high
- voltage is set individually according to the
plateau characteristics.

Detector (RGZ Y)

An electronic module on the detector housing is responsible for
processing the detector counts. This has an amplitude discriminator,
which transfers the detector counts into logical counts.

Furthermore, this component group contains a high voltage generator for
producing the anode voltage. The transmission of data is done via a
network register, with which the count rates can be read and the high
Voltage (HV) can be set.

The detector-specific data, such as detector type, detector serial-no., HV,
operating point, area value and date of manufacture are stored in an
EEPROM, too.

The B-channel contains the a- and the - signals, whereas the a-channel
contains only the a-signals.
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8.2.3 Gas supply for RGZ - detector

Various gases can be used for supplying the RGZ large-area
T | [_ proportional detectors. For safety reasons, gases are used which are

- I o non-inflammable or difficult to burn.
Hw 5P | l 8.2.3.1 Usage of gas flow-proportional detectors
[~ " Permissible deviation limit for the gas composition are max. 3 %.
[J ' ] The gas supply pressure may be between 50 mbar and 3 bar.
: ) —J L The detectors are connected by hose in series in the RTM110 monitor.

The gas lines to the individual detectors are shown on a block diagram.

Two gas flow meters are situated in the monitor for checking the gas flow.
Figure 8-6: Layout diagram of gas The input gas flow meter is fitted with a needle valve on which the gas
supply throughput in I/h should be set.

The outlet gas flow meter is used for checking the tightness. If the system
is gas-tight and the warm-up period is over, then both gas flow meters
should indicate almost the same throughput. It is important for a good
functioning that all detectors are supplied with sufficient flushing gas, i.e.
the outlet gas flow meter should indicate a flow.

8.2.3.2 Availability

Information about the warm-up period:

> Gas flushing time

P10 approx. 2 h

P7.5 approx. 4 h

Ar/CO, approx. 4 h
> flushing value

Approx. 5 I/h (the choker valve is complete open)
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8.2.3.3 Flammable and non-flammable gases

A\ CAUTION

1. Flammable:

Methane 100 % belongs to the group of gases
that have an ignition range if mixed with air and
under normal pressure. Such gases are called
flammable in the sense of the German Accident
Protection Regulation VGB 61. However, due to
the low portion of Methane contained in P10
gas (ratio 90 % Argon, 10 % Methane) a danger
in case of added fresh air in general can be
excluded.

2. non-flammable:

Argon CO; in the sense of the German Accident
Protection Regulation VGB 61 is characterised
as non-flammable as, according to any of the
criteria, it cannot be related to flammability,
health-threatening, fire-fostering, chemically
instable and/or water-endangering.

/'\ WARNING

1. It must be ensured that sufficient air inlet is
provided.

2. The gas outlet should be connected to a
ventilation system.

3. A semi-annual testing of all gas
connections, e. g. with the RADOS gas
warning system is recommended.
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8.2.4 RGZ detector repair information

8.2.4.1 Detector foil

Hostaphan (Mylar) aluminum with an area-based weight of approx.

0.8 mg/cmz (6um thick), is placed on both sides and used as detector foil.
Genuine RADOS foil should also be used when exchange is needed.

A very simple, power voltage bounded gas tracing equipment for
hydrocarbons has proved excellent for locating holes in the foil. (E.g. the
RADOS Gas Warner Type | for methane and methane mixtures,

order no. 0039GASWARNO).

Figure 8-7: Gas warning system

The replacement of the foil should always take
place in a dust-free room!
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Process task:

/\\ CAUTION

Fine, hair-shaped pieces of lint are the most
troublesome ones. They straighten up under
the influence of an electrostatic field and lead
to uncontrolled discharges.

B Do not touch anode wire with the fingers.
B Be careful of dust and lint particles!

Itis recommended to blow out the detector with
clean and dry compressed air.

© N o o &~ w N PR

9.
10.

8-12

Unscrew all screws in the window grid.

Lift the window grid and remove the old foil.

Ensure the wire is not broken otherwise rewire.

Place the new foil and window grid in position.

Penetrate the foil at the four corners and tightly pull the foil
Fix screws in the corner.

Penetrate the remaining holes, screw by screw

Simultaneously smooth the foil by alternately pulling it tight
in different directions.

Do not over-tighten the screws.

Trim the excess at the edge of the foil.
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8.2.4.2 Changing of the anode wire

It is also easy to replace a broken anode wire. In order to do so it is
necessary to have the special wiring tool (Z 24 with 40 pm tungsten wire).

The wire is attached by using a soldering iron (50 W), which should not be
too small, and a normal commercially available solder (Sn-60; Pb-38, Cu-4).

Here the wire is embedded in a relatively large solder droplet. The solder
shrinks as it solidifies, gripping the wire as in a clamp. The wire is not
soldered in the normal sense, because tungsten will not form an alloy
with the solder that is used.

The excess at the end of the wire should be cut off immediately behind
the solder spot. A protruding point inevitably leads to a corona discharge
or to a direct sparking.

Figure 8-8: Examples: Anode wire | Figure 8-9: Anode wire Il

Figure 8-10: Anode wire IlI
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8.2.5 RBP - detector

The large-area beta plastic scintillation detectors have been designed in
such a way that there will be a low y background value when the
probability of count effects for 3- and a-particles of relevant energy is
optimal.

The detector is connected to a detector module, whereby one module
can support up to two detectors. The position of a detector in the monitor
is defined via the address jumper setting in the detector module. The
jumper field of the electronics module has to be set in accordance with
the list given in the chapter "exchange of an electronic module".

One detector module includes the high voltage, the discriminator and the
voltage divider for two detectors, plus a controller which transfers the
data to the measurement electronics at a given time.

8.2.5.1 Detector unit

A detector unit consist of the beta plastic with the attached photo-
multiplier, the primary electronics and the light-tight cover. It will be called
RBP - detector for short.

The core of the detector electronics consists of a 16-Bit micro controller.
The controller already comprises some useful basic functions, such as:

* flash-PROM 256kB to store the detector parameters, e.g. high
voltage, discriminator threshold ...

* 10-Bit A/D transformer to control the high voltage settings

* RJ-45 port as interface to the internal network

* 20 kB RAM

When choosing the detector material, we wanted to combine stability with
solid physical features.

Therefore, a very thin scintillation material with a patented light-guide, in
combination with a reflector system, results in this efficient - and a-
sensitive detector.

Thel0 stage photo multiplier, which reacts especially sensitive to the light
spectrum of this scintillation material, is glued to the optical assembly.
The photo multiplier collects the light output of the scintillation material
and converts it to pulses. This is called photoemission, which means the
photoelectrical process in the cathode and the secondary emission at the
dynodes. It is merely a statistical process, which can comprise a large
range. The statistical distribution is sufficient for the Poisson distribution.

The pulses are about 1 V depth and 25 ns width for 60Co—quantums. The
computer-controlled discriminator threshold, which must be set during the
monitor set-up, separates the background noise of the electronics from
the pulses, which are generated by the nuclear radiation.

When the pulses pass the set discriminator threshold they are digitised
by the A/D transformer and transmitted to the PC via the AT-2000
network.
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8.2.5.2 Dead time correctives

In the system described, a dead time corrective is not required, as no
pulse rates are expected of such a magnitude that it would require a
significant corrective. This becomes necessary only in case of an activity
measurement of several hundred kBq with efficiencies of around 30 %.

8.2.5.3 Setting of high voltage

The photo multiplier has a similar function as a camera. The setting of the
working point (high voltage =» abbr. HV) is an adjustment to the light
conditions as it is done when taking photos, where normally the aperture
is adjusted to the light conditions and the fine tuning is carried out via
exposure time and film quality etc.

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 photo multiplier 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 two ways:

A) 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 clear result must be the inverse square law.

B) The source is fixed to the surface of the cabinet. Then the HV
value changed by + 50 volt and counting rate is measured for
each HV value. The pulse rates which are determined in this way
must show a linear behaviour in the logarithmic scale.

The HV can be set in the menu - service/ det. status. It is possible to set
the HV from 400 to 1275 volt in steps of 2 volt. Before settings the HV
values it must be guaranteed that the detector units are light-tight,
otherwise there is the danger to destroy the photo multiplier.

The optimal HV value is always pre set by the
Mirion Technologies (RADOS) GmbH factory
during the works testing. Normally it is not
necessary for the user to change this value.
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The adjustment of the HV is only needed when:

1. One single detector shows clearly a lower efficiency or higher
background rate as given in the type test protocol.

2. The monitor shall be switched to another leading nuclide.

3. The whole monitor will be moved to a place with totally different
background radiation (in intensity and/or energy spectra).

In case 1. the user can try to change the HV in steps of e.g. 10 Volts, in
order to get back the nominal efficiency or background.

In case 2. and 3. it is worthwhile to make two measuring sessions. During
each the HV will be switch in steps of 25 or 50 Volts over the whole
range, e.g. 400 - 1200 V. In the first session only the background rate Rq
is measured. In the second session the count rate with the desired
nuclide Ry, is measured. The optimum high voltage is found when the
following function, that means F(U;) reaches a minimum (; means the ith
detector):

F(Ui) — ﬂ

Ry —Ro
The measurement could be carried out in the service menu "detector
status".

/\\ CAUTION

Make sure that the total count rate will fulfill the
desired statistically accuracy and that the detector
will always work in a linear mode, as described
above.

In general all calibration work should only be
carried out by special trained persons or the Mirion
Technologies GmbH Service.
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8.2.5.4 Setting of the discriminators

In order to reach an optimal adjustment of the detector, the energy of the
participating particles must be known. Normally this is the reference
nuclide.

For low energy detection an upper energy window reduces the influence
of high energy background into the low energy radiation measurement.

For this scope only two physical processes have to be considered for the
radiation:

* the photoelectric effect
* the Compton effect

While for the photoelectric effect a more or less undistorted amplitude
spectrum is measurable, there is a wide-spread spectrum with a strong
edge - the Compton edge - from the Compton effect. With the choice of
the discriminator threshold it is determined how much of the respective
amplitude spectrum is registered by the process electronic. But the
system also measures the background radiation, which consists of much
different energy. Also for this reason an expanded spectrum is shown
with many smaller and some larger distortions.

RADOS - detectors are always preset to the typical parameters for
nuclear power stations or to customer specifications before they are
delivered to the customer. The settings are optimized; therefore it is not
necessary for the user to change the discriminator barrier afterwards.
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8.2.6 RBP detector repair information

8.2.6.1 The detector foil

For a quick exchange of a damaged detector foil RADOS company offers
already prepared foil frames for the different detector types. On this way
the user is able to replace a frame with a damaged foil with a new one in
a very short time, so that the RTM110 is very fast ready to be used.

8.2.6.2 Dismounting and mounting of detector

/\\ CAUTION

The power must be switched off before any
detector is removed from the RTM110. (refer to
Register 3)

The monitor is only to be switched on again after
the work has been completed!

/\\ CAUTION

I The addressing of the detectors is designed
- differently (see chapter - Addressing of detectors).

Below the demounting and mounting of detectors in various locations is
described.
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8.2.6.3 How to change the detector foil
If the detector foil is damaged the use can replace the foil frame
simply self. The user has to do the following steps:
1. Loosen screws at front frame of detector with Philips screwdriver.
2. Remove front frame and damaged foil frame from detector.

3. Position the new foil frame with RADOS label showing to the top
and to the cable.

/\ CcAUTION
' It is very important that the side from foil frame with
- adhesive tapes is positioned to the front of the
detector (not to the inside of the detector).

4. Put the front frame on top with wide bar showing to the cable.

5. With a peaked tool first pierce the foil in the screw holes at the
corners of the frame: e.g. with a soldering gun, a staple or a
small screwdriver.

6. For positioning the frame, first the screws in the corner positions
are tightened.

7. Then the remaining holes are punctured and the screws are
screwed in.

8. Finally all screws are securely tightened once again.
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8.2.6.4 Preparing a foil frame

If the user wants to prepare the foil frames for the beta plastic detectors
by himself, please follow this instruction to guaranty that the detector will
be light tight:

1. Between the screw holes of the foil frame and at the outer edge a
strap of adhesive tape is affixed.

scotch tape T |
¢ — oo —0o—0o—0 O

@ O

I~

foil frame \
o o O O O o O O

Figure 8-11: Foil frame without foil

2. Position foil frame with adhesive side down at the beginning of
the foil sheet, which should have 3 um. Foil, is fixed to the frame.

3. Now turn the frame until there are 2 layers of foil on each side

4. Cut off the foil in such a way that at two sides there remains a
maximum fringe of 1 cm and on one side a fringe of 3to 4 cm.
(see Fig. below)

—
foil fringe Iem——__ |

short double

adhesive tapes -

wrapped frame
(covered)

Figure 8-12: Foil frame with foil
foil fringe 3-4 cm

5. Stick three short straps of double-adhesive tape directly on top of
the foil along the long side of the frame and fix the protruding foil
fringe.

6. Turn the foil down at the small sides and fix with short straps of
adhesive tape.

foil fringes turned A\
down \I
T

straps of adhesive
tapes

|_|
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8.3 Cabling of the components

8.3.1 Principal structure

Each detector module, light barrier module or binary component is a
solitary unit. The modules have a common power supply of +5V DC.

The individual micro-controller modules contain a special network driver.
It is possible to use cables of a length of more than 500 meters.

The cabling of the components take place with is an asynchronous
network cables.

The RADOS development called RLC (RADOS LAN Converter) is used
to connect the modules. The cables used are RJ45.

Each detector module, each light barrier module and each binary input
and output module receives its individual address via which it is possible
to exchange commands and data in the MASTER/SLAVE mode. In this
case the RLC is used as the MASTER. Installed in the RLC Module is a
ARM-Controller for the module communication and surveillance as well
as an Ethernet controller for LAN communication. The RLC module is
addressed via LAN to a determined IP address. The QNX-User Software
communicates via LAN (Ethernet / TCP/IP) with the RLC Module.

The network structure installed on the CheckPoint:Body™ enables a
connection of all components with RJ-45 cables.

The last module in the RNET network structure is to be closed with a

120 Ohm resistor. This terminating resistor has to be connected with the
according jumper in the module. Each module has its own binary address
and is to be connected at the 8bit address button.

Following modules can be connected to the RADOS Network:
B detector module
® light barrier module

B binary module
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8.3.2 RLC address at the detector module

Each module is a unit of its own. They have a common power supply of
+5V DC. The individual micro-controller modules also contain a special
network driver. They receive the individual address in the
MASTER/SLAVE mode, which allows exchanging commands and data.
In this case the PC electronics is normally used as MASTER and the
individual components are used as SLAVE.

The digits for Jumper S1 and S2 are given binary
e.g. "00111100" has to set as shown in picture.

The addressing is carried out via an address switch in the module. The
detectors are addressed by using the following table:

Unit / Address Jumper Position

channel (Software)  (module)

Detector 1 left hand bottom
128 10000000

Detector 2 right hand bottom

Detector 1 left hand on top
130 10000010

Detector 2 right hand on top

Detector 1 left foot
129 10000001

Detector 2 right foot

Binary 1 224 11100000 binary module 1

Table 8-1: Addresses probe- and binary modules

The addressing is carried out via an address switch in the module.
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8.3.3 Exchange of an electronic module

The integration into the network protocol RNET 2000 is the same for all
electronic modules:

B One RJ-45 cable from the previous module or from the PC

B One RJ-45 cable to the next module, whereby the last module
lacks it.

B An individual address, which can be set via an 8-Bit DIL counter.
B A +5V DC power supply.

DIP switch
Positjon =0

:~"?:0,C\, BT
N léll“h?“/ X

m.‘ﬂf‘l' i3

* DIP switch

DIP switch
Position =1

DIP switchSystem
Settings

Jumper 120 Ohm

o B e ‘ — e

Figure 8-13: Detector module

Exchange of a module:

1. Remove the power cable, the RJ-45 cables and the detector
connection cable (0 ).

Open the cover of the module.

Dismantle the module.

Disconnect the module from the detectors.

Copy address and system switch settings from the old module.

Install new module.

N o g M w DN

Reconnect the cables.

/\ cAUTION
i

The cable of the power supply has to be always the
D first one, which is removed in the beginning, and
T the last one, which is reconnected in the end during
the exchange process.

8-25

Rev.-no.: D300051, MH/DM/JF, Date: 14.01.11 File: Reg8_e.docx



D)
Register 8 Technical handbook RTM110 RANOS

Detector
Cabling of the components

8.3.4 Detector address

130

Figure 8-14: Detector address
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8.3.5 RGZ Detectors

8.3.5.1 Preliminary work steps

Preparation for dismounting!

1. Disconnect the data cables and the supply plugs for mains and gas.

2. In order to pull off the gas hoses, the safety rings at the hose
couplings are pushed backwards (away from the hose). Now the
hoses can be taken out of the couplings.

If it is not intended to build in a new detector
immediately, we recommend connecting the
interrupted gas supply with a bridging hose.

Thus the gas supply for the monitor is maintained.
There is a bridging hose in the monitor. Hints and
valuable information for the user in the course of
the description

Working steps for mounting!

/\\ CAUTION

I When mounting a detector it is important to ensure
- that the detector has been flushed with counting gas
so that its operation after its mounting is not affected.

1. Please insert the detector into the detector fixture

2. Putthe hoses into the detector plug-on connections. Please take
care that the hoses are pushed deeply enough into the sealing,
that is recognized by an increased push resistance.

3. Connect data cables and the supply plugs to the detector.

4. Pay attention to the correct position of hose and cable guides.
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/\\ CAUTION

I The gas must always flow from the bottom to the
9 top, because the gas has a higher weight as air in
S area.

8.3.6 RGZ Foot detector

Turn-lock (square spanner)

The direction of the arrow shows position
of the turn lock

4 close
> open

Figure 8-15: Top view foot detector

Demounting and mounting

W Lift the foot grid and lay it down on the right hand side of the monitor.

/\\ CAUTION

I The foot grid is connected to the monitor case via a
. m A ground strap.
8 Before the foot grid can be taken away, it is
necessary to turn the lock to the right!.

Remove the protective foil
Follow the working steps for demounting
Take the detector out of the monitor

Follow the working steps for mounting

The protective foil is pulled over the detector, but before the dirty
section of the foil being cut off with a shears.

W Carefully lay the foot grid over the detector
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If the detector is replaced, a setting of the detector
addressing is not necessary, as the detector can
only be used in this position

8.3.6.1 Hand detectors and clothing probe

Demounting and mounting

B Follow the working steps for demounting
Pull off the detector holding camps

Take off the detector

Important! Mounting position of detectors (see also attachment of
detectors and their mounting position).

Position new or repaired detector at first in the hand box.
Important! Protective grid must flush with the detector.

Slide in detector holding clamps

Follow the working steps for mounting

For the setting of the detector addressing please
refer to the attachment "addressing of the detectors
and their mounting position"
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8.3.6.2 Mounting of the detectors

Hand oben links Hand oben rechts
hand top left hand top right
Adr. 4 ! /dr. 5
:{,‘ — '.&h
Hand unten rechts

Hand unten links S

3 <3
hand below left N \ / Y& Kleidersonde
Adr. 1 —_— ’ A 7. hand below right
clothing probe
3 A Adr. 2
v v,& r

FuB
foot
Adr. 3
Figure 8-16: Detector view
8.3.6.3 Addressing the detectors
Protective cap Counter module
1. Remove cable connections EARAs s
from s

.
s

module
Move protective cap up
3. Set addresses on the Dip-switch S2

Addresses of the detectors S1
(see listing in weld-in foil inside
the monitor)
5. Take back the counter module 52
to the module and recover it
with the protection cap
6. Reconnect cables to module

Sl o 5
-
a2
~ Bl
e
gt
- -
< Ll

ERRRERRR)

Figure 8-17: Detector module View component side

Figure 8-18: Counter module

iRl

jumper

no function with end resistor
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8.3.7 RBP-detectors

In the following the disassembly and mounting of detectors in various
locations is described.

8.3.7.1 Preliminary Work steps

In case of a problem with a detector, e.g. physical damage or error, it is
often necessary to exchange the detector in a fast and simple way. For
this reason every detector is connected to the monitor via a plug
connection, which is easy to loosen.

To guaranty that the detectors are connected in
the right way to the monitor each detector plug
and it is responsible socket is marked with a
different colour.

The plug connection for the hand detectors is placed at the backside of
the monitor.

Figure 8-19: Hand detectors - cable connection  Figure 8-20: Feet detectors - cable connection

The plug connection for the feet detector is placed under foot grid.

[\ CAUTION

' The main switch should be switched off before
[} a detector cable is connected or disconnected,
o to prevent any damages to the detector
electronics.

.
|
.
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8.3.7.2 Foot detector

Preliminary steps for disassembly!

At first the data cables and the supply plugs are disconnected.
Now the detector can be taken away from the monitor.

Preliminary steps for mounting!

The data cables and the supply plugs have to be connected to the
detector. Insert the detector into the detector fixture and pay attention to a
correct position of the cable guides.

Turn-lock (square spanner)

The direction of the arrow shows
position of the turn lock

4 close
> open

Figure 8-21: Foot detector top view

Disassembly and mounting

W Lift the foot grid and lay it down on the right hand side of the monitor.

. =

/\\ CAUTION

The foot grid is connected to the monitor case
via a ground strap.

Before the foot grid can be taken away, it is
necessary to turn the lock to the right!

Remove the protective foil

Follow the working steps for demounting
Take the detector out of the monitor
Follow the working steps for mounting

The protective foil is pulled over the detector, but before the dirty

section of the foil being cut off with a shears.

B Carefully lay the foot grid over the detector

8-32

Rev.-no.: D300051, MH/DM/JF, Date: 14.01.11

File: Reg8_e.docx




[RADOS]

Technical handbook RTM110 Register 8

Detector
Cabling of the components

8.3.7.3 Hand detectors and clothing probe

Disassembly and mounting

Follow the working steps for demounting
Pull off the detector holding camps
Take off the detector

Important! Mounting position of detectors (see also attachment of
detectors and their mounting position).

Position new or repaired detector at first in the hand box.
Important! Protective grid must flush with the detector.

Follow the working steps for mounting

For the setting of the detector address please
refer to the attachment "addressing of the
detectors and their mounting position™.
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8.4 Calibration

After exchange of a detector the channel must be recalibrated, please
refer to chapter System check.
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9.1 Repair

9.1.1 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.

A

F/ .

ATTENTION! ATTENTIONI! ’

DANGER!
Caution! HIGH VOLTAGE Electric shock
[\ WARNING

| The main switch should be at OFF position
before opening the detector covers.

9.1.2 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:

m  Working on electric systems is only to be done by adequately
trained persons.

m Before working on electric systems, those parts, which undergo
work, are to be switched off.

m  This applies even if the repair seems to be trivial and the de-
energization affects significant parts of the electric system.

9.1.3 Safety precautions

m  Switch OFF automatic circuit breakers.

m  Mark individual parts before disassembling.

m  For all work use proper tools, which are in perfect condition.
m  Replace gaskets and seals before reassembly.

m Pay special attention to perfect restoration of ground
connections.
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Repair
|

9.1.3.1

9.1.3.2

9.1.3.3

9.1.34

9-2

Check unit after maintenance work for operational readiness.

All operation, maintenance and repair work is to be carried out by
personnel especially trained for the job.

Before working the particular part of the electrical system must
be switched off.

The switching place(s) must be protected against unintentional
switching on.

Cables

In case of disconnecting cables, these must be protected against
breaking. The cable ends have to be prevented by wrapping with
insulating tape and PVC-foil.

Fuses

It is forbidden to mend or bridge fuses and to use mended fuses.

In case of replacing fuses only those of equal or smaller nominal
current and characteristic (slow-acting, quick-acting, super-quick-
acting) must be used.

Plugs and sockets
Movable electrical equipment must only be connected and
operated via the provided plugs and sockets.

Use of adapters and plugs, which fit into sockets of different
voltage, is forbidden.

Plugs and sockets must not be pulled while energized.

When replacing plugs and sockets, care needs to be taken of
connecting in proper phase.

Cable accessories

Cable clamps must be secured against shaking off by means of
retainer washers and spring washers.

When reconnecting cable connections to devices and systems,
care needs to be taken of the cable-shields grounding (by means
of grounding cone) and the cable inlet's tightness (according to
the protective system of the respective device).
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9.2 Guideline for troubleshooting

9.2.1 Troubleshooting general

Following good practices will be recommended by Mirion Technologies
(RADOS) GmbH:

B Document solution
Prepare for failures

Keep spares

Keep technical handbook
Keep software

Keep configuration info
Back up data!

9.2.2 Troubleshooting process

B Gather information
¢ define the problem
e Ask questions

Identify the kind of problem
e Hardware failures
¢ Percussive Maintenance
e Thermals

B Try quick fixes
¢ Look at recent changes
e Check connections
¢ Reboot the computer

Isolate the problem

Perform the repair
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9.2.3 Trouble shooting

9.2.3.1 Distinction criteria

There are following classes of faults:
a) Detector faults:
- minimum level
- maximum level
b) Sensor faults:
- sensor does not trip
- sensor is constantly tripped
- sensor is insensitive
- sensor is unstable
c) Electronic faults:
- system faults

- various fault messages

The main goal is to conclude to the correct fault origin from the observed
fault symptoms.

Trouble shooting on the RTM110 is supported by comprehensive help
functions in the service menu.

Fault messages, their possible causes and their correction are described
in the following section.

If the error or a rectification cannot be found.
Please feel free to sent a copy of the runtime
protocol to the RADOS Customer Service!
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9.2.3.2 Trouble shooting examples

Measurement computer

Possible fault

Does the PC boot and start the user
program?

Sensory

Possible fault

Is there dirt on the sensor?

Does the reflector exist or is there dirt

LEDs: at the modules are blinking
for BIN In, BIN out and Al

Possible causes

hard drive broken

bios settings lost

CPU battery down

no connection to main

Fuse broken

Hardware settings were cancelled
parameter settings

system check was not carried out right

Possible causes

check the physical adjustment by sensor and
I/O- menu.

pay attention for inverse sensors like nobody
contact

check the cabling

check mains
check status of I/O's in the I/O menu
or see runtime protocol
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9.3 Detector fault messages and rectification

As an evidence for a contaminated or defective detector the in- or
decrease of the minimum or maximum threshold of only one detector is to

be adopted.
Rectification flowchart:

Message /fault

In- or decrease of the minimum or maximum threshold of
only one detector.

ez |
|

Change to maintenance mode and select measurement

status menu. Press button Alarm accept for confirmation.
service

The contamination monitor switches the measurement
mode to

Replace faulty detector

Change to maintenance mode and select measurement
status menu. Press button start to initiate a background
measurement update.

service

The contamination monitor switches the measurement
mode to

Re-calibrate the changed detector using the System check
software.

Figure 9-1: Detector- Rectification flowchart

Chapter

9.4.1 Software fault messages
and rectification

4.4.2 Measurement status

4.4.2 Measurement status

8.4.2.Detector mounting /
unmounting

4.4.2 Measurement status

4.4.2 Measurement status

6.6.2 Detector efficiency
calculation
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9.4 Software fault messages and rectification

If a reliable operation is not guaranteed, further measurements are
stopped. Troubles and faults that lead to the interruption of the
measurements are displayed on the screen.

not ready to measure

e LA

- T
i g [T fom

Figure 9-2: Failure - not ready to measure

See Runtime protocol for futher
information!

Figure 9-3: Error-message

“call RADOS Customer Service ”

Please refer to Register 1 chapter “call for
service”, if the rectification “call RADOS
Customer Service” is mentioned in the
following listing.

Service phone: +49 40 85 193- 222
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9.4.1 On screen fault messages

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.

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).

I/O fault
At least one sensor does not deliver correct values. It can be found out
from the display of the 1/O status (see also service) which sensors are

affected.

Gas supply interrupted

For at least 4 minutes no gas flow was measured at the input gas
pressure switch.

Supposition of a gas leak

At least one detector did not attain the gas alarm threshold set in the service
menu. In the display of the measurement status (see chapter - service) it can
be identified.

This is just a warning, which can only prevent a contamination
measurement in connection with an exceeded minimum or maximum
threshold.
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9.4.2

FAULT

Monitor does not operate

Hardware faults

ORIGIN

a) power supply failure

- no mains supply

Video display is blank

a) power supply failure

- no mains supply

Light barrier failure a)

Continual request to b)
leave the monitor

the light barrier is continually active due to a
tripped sensor
the monitor cannot carry out first background
measurement

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)

a)
b)

<)

a)
b)

<)

d)

a)

b)
c)

a)

c)
d)
€)

Trouble shooting and repair
Software fault messages and rectification

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

-gas

- 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 I/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
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FAULT

Gas supply fault
Gas supply
interrupted

Minimum level

Maximum level

Minimum level

Maximum level

9-12

a)

a)
b)

<)

a)
b)
©)

d)
e)

a)
b)

a)

<)
d)

BE RESPONSIBLE FOR
RGZ Detectors

The body contamination monitor has not been
supplied with gas for more than 4 minutes

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

Disturbed gas supply of detector

big hole in detector foil

Counting wire broken

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

a)

b)

<)

a)

b)

<)
d)

a)

b)
<)

d)
e)

a)

b)
c)

a)

b)
c)
d)
e)

RECTIFFICATION

Is the monitor supplied with gas within a short
time again, then there is no need for action

If the monitor has been without gas supply for
a longer time it is suggested to open the inlet
gas flow meter completely for quick flushing
Flush after the gas supply has been re-
established again

Turn to service menu, measurement status
look at MIN level of channels

Check gas outlet valve for throughput

check detector foil

replace detector foil

exchange detector

Exchange the complete detector

check high voltage (detector status)

More exact evaluation in service menu
“detector-status*

check MAX-level of detectors

Check gas outlet meter for throughput
check detector foil

exchange detector foil

exchange detector

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

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11

File: Reg9_e.docx




[RADOS]

Technical handbook RTM110

Register 9

ABLA MESSAGE

"error on detector"

"error on parameter setting"

"error on light barrier"

a)

a)

a)

ORIGIN

Detector data (rates) are out of range
Detector defective

measurement data could not calculated

light barrier contacts are blocked or just
one barrier is actuated several times

b)
<)
d)

a)

b)

b)

Trouble shooting and repair

Software fault messages and rectification

RECTIFFICATION

more exact evaluation in service
menu “detector-status”

change detector settings
Detector defective

change detector

call RADOS service

more exact evaluation in service
menu “parameter*

- change monitor parameter to
default parameter

remove blocking and actuate light
barrier by hand (simulate
measurement)

Switch to “service” mode and return
to “measurement” mode to
reinitialize io -module

9-13

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11

File: Reg9_e.docx



D)
Register 9 Technical handbook RTM110 RANOS

Trouble shooting and repair
Software fault messages and rectification

9-14

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11 File: Reg9_e.docx




RADOS

Technical handbook RTM110 Register 9

Trouble shooting and repair
Protocol

9.5 Protocol

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

In this protocol:
B Info messages
B Warning messages
B Error messages

are recorded @, which occur during the start and the program
sequences.

T DSASE SOLe 300U ATC netes ox_to Tabie craneedl
L DSASE COLS SO 400 (ETPG PESILY ‘columen “than typ of reiason thamnel” doss not sxst 1 ine 5‘
£ DBASE SOLe SOUL ADO cman thyp 0 Tsble charnal

& ABLA coulEnt Snd X0 Taoe

T # ASLA Bad Nie descrgtor on ©_get_seg

3 £ # ABLA Bad e Setcrptor on stacheng

£ SNTRS Furcton not engioeented Sor wat for_a2000

£ SAVERS resay weh miwm ASLA

©DBASE _SOLe Furcton nat egiemertad 0 wal S e

* SYSPAPAR Syspars read PULSE OISCONSECT

131824 £ USERS Furcton not mgienerted for wat
131633 T 7 ARA Cannot oots Tase MESS

131533 WA DOASE SCL#a Server iost 3 comnecscn

131634 ) SYSFERAR Sewpara read AULSE OECONECT
131634 £ USERS Furcton not soievertsd S T _wat
131844 € USERs Functon not spiemented for wat for_atis
13164 E USSR eror Sang reading weercly

1315a8 L USER2 Carnct read nubhs 2t 1o mess par
131842 W USERs emor Sung resdng nulidas

131545 W USERs Cant wite pareoreter S nor ol task nueving E

131645 L USERS HandF oot S0re TDOOL » ready to process

131645 £ USERS Furchon net speented tor targer. afta b MESS: MESS_WTG AULSE *
show program soa eciage —or t sbot detug

o | oo [ | 4] [ ] 4 ] ]

Figure 9-4: Protocol

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

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

With the button history it is possible to view the log-file history.

With the button close you can return to the start menu.

Should one of these errors @ appear during running operation, please start
the monitor again or contact the RADOS customer service.
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Protocol fault messages

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.

Below any possible messages, causes for troubles and faults, are

described.
ABLA MESSAGE

"error on 1/0 module" a)
b)

"error on process a)

control”

"error on service key" a)

"gamma min alarm” a)

"... max alarm” a)
b)

"process control not
active"

"mathematics not active” @)

"i/o not active"

9-16

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

a) Internal Fault of ABLA Application, data
could not be retrieved

Measurement data could not be retrieved
during start of monitor

a) No AT2000 data received from ABLA at
start

a)
b)

a)
b)

<)

a)
b)

a)
b)
a)

b)

a)

b)

©)

a)

a)

a)

RECTIFFICATION

restart the monitor
call RADOS Customer Service

restart the monitor

check camera and light barrier for proper
function

call RADOS Customer Service

restart the monitor
call RADOS Customer Service

restart the monitor
call RADOS Customer Service
turn to service menu - measurement status

- look at MIN level of channels
- change detector settings

Detector defective

- change detector

- call RADOS Customer 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 Customer Service

restart the monitor
- call RADOS Customer Service

restart the monitor
- call RADOS Customer Service

restart the monitor
- call RADOS Customer Service
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ABLA MESSAGE

error on detector

error on parameter setting

error on light barrier

ORIGIN

detector data (rates) are out of range
detector defective

measurement data could not calculated

light barrier contacts are blocked or just one
barrier is actuated several times

@

@)
©)
4
®)
(6)

@)

®)

Trouble shooting and repair
Protocol

RECTIFFICATION

more exact evaluation in
service me nu “detector-
status®

change detector settings
detector defective

change detector

call RADOS Customer Service

more exact evaluation in
service menu “parameter*

- change monitor parameter to
default parameter

remove blocking and actuate
light barrier by hand (simulate
measurement)

switch to maintenance mode
and return to measurement

mode to reinitialize 1/0-module
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Trouble shooting and repair
Stock-keeping of spare parts / service department

9.6 Stock-keeping of spare parts / service
department

Address: Mirion Technologies (RADOS) GmbH
Ruhrstrae 49

22761 Hamburg

Phone: +49 - 40 85 193-222

Fax: +49 - 40 85 193-208

e-mail hamburg-hotline@mirion.com
9-18
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10.1Maintenance

Under normal conditions, the body contamination monitor RTM110 does
not need any maintenance. Nevertheless, it is advisable to perform some
small repeat tests from time to time.

10.1.1 Start-up menu

The start-up menu is the central navigation tool for all RTM110 software
modules. Every software module can be reached with a click.

——————. | p—————
 wer N savoparametee | Y et wrvor. Tinfe protocel
= ¥ s

m nystem paramator ! ONX -Shell

. B
a Ll" _‘} e
Figure 10-1: Start-up menu

Software modules provided via the Start-up Menu:

| System cheek
( MPP

[ User profite
[ toad parameter
| save parameter

e e e W

HW Setup
System parameter

Error/info protocol

QNX Shell

SHUTDOWN

Used to call the RTM user software the main program to
perform contamination measurement

(see Register 3 and Register 4)

used to call the utility program to perform for computer and
detector administration.

The maintenance and calibration program for body
contamination monitor (see Register 6).

a detector working point module (see Register 7)

user administration program (see Register 5)

enables the user to im- and export all RTM110 parameter
on a USB-stick

program to configured the hardware settings of the present
RTM110

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 RTM110
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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 RTM110 settings and parameter on data storage
media (usually hard disk or USB-stick) was designed to be a part to the
user software.

errors { info protocel

QX - Shell

Figure 10-2: Start-up menu

Software modules provided via the Start-up Menu:
i I 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.

After this inquiry the data storage media (usually hard disk, writeable CD
or USB-stick) and the path to the data storage media has to be defined

by the user.
Last Login Wed 04.05.09 09:55:55 Save to [Load from] media:
T ] 0. EXIT
| Are you sure 299 | E‘ 1. DOS formatted Floppy< or USB stick
L | 2. CD
choice <y,n> No. of your configuration:
Figure 10-3: Safety inquiry Figure 10-4: Data storage media

10-2
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[ selecon T
Location: l/ H{}[Q]
Name | Size I Date

Eopt 4086 Dec 15 2002
Eyproc 1618452« Feb 05 200/
Eyroot 4096 Aug 28 200
[ sbin 4096 Sep 01 200

Eytmp 4096 Feb 05 20070
Eptransfma 4096 |Feb 05 2007
Eyusr 4096 Jan 10 200€
Eyusr3z 4096 Dec 08 200
BEyvar 4086 Jan 10 200€

|+

Name: | |

| Cancel ] [ Open J

Figure 10-5: Data storage media path (save/load)

Regarding the case that backup data already exists on the chosen path, the
following statements have to be given by the backup operator.

S -1 S
Dastmation file at2,chg already exst Are you sure to load parameter
fram mankor 1D : 772
DO you want 1o overwrie it with dats - 02/08/07 025523 ¢
[ yes " no " yes toall || nota all J [ yes na

Figure 10-6: Data safety questions

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.

. 20

R E—l

o RO NTE TR L
e | mee————————

B s O

b doiiars ot a

e[ 7 e l

= o [ rwsn | rveat ]
iy B T L ¢ e e | . 2
-ty Suwmsr b PR IR PO W pme B a

iy i Rt T

R e‘--wnllir\. 1

ROTE e T
el wryiats Ty

" weqrats te
] Jeastans for Verew
ey 0 AT AT YA

1
S e St AT AN (o [ oV et W CorEg s 4
vy 3 pmere oy e st 1
1
\

e ppsten thue 3 a
i Awabare Z0 o et dnn emdn sprtew shee 2

e M Dabame 10T wal d) b o by s

- - >
Oar] C 3 ']
el dwakam Lk or r X 3 .
s N L y -

Figure 10-7: Save configuration menu

10-3

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11 File: Reg10_e.docx




D)
Register 10 Technical handbook RTM110 RANOS

Maintenance/Transport/Storage
Maintenance

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.

: - J
seve Meery -
e -3 7

-

ot -
- —— s ' =

" . .

v pues
' -

A

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.

healcth physics

errors { nfo protocel

7 QX - Shell

N,

Figure 10-9: Start-up menu

Software modules provided via the Start-up Menu:

| l used to call the RTM user software the
- main program to perform contamination
measurement
— (see Register 3 and Register 4)
alter System parameter

In General:
O A mouse click on <Apply> will apply the setting and the changed
data will be stored in the RTM110
O A mouse click on <save> will store the settings to the RTM110.
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).

‘ Close Save

System COnfiguration\QExtemal Devlces\(@etworking Datalls\ledvanced\

Graphics Resolution i1l324x768 |o]
Language, Keyhoard, Date & Time I Localization ~*75.
A
Ethernet Card [ TCR/IP Configuration I

Runtime-Dir l/‘usr32/runtime |

Backup-Dir l/transfma |

Figure 10-10: Localization

Select localization on tab System configuration.
The display user configuration starts with defining the time zone.

?753;5;-“::3 o & Oz

b
Selection: | Germay |

[ The herdmare clock uses UTCAGHT T Ues Devighe Sawngs Time,
Select 3 e 2one:

Colatry | Seandard | Daylight S2ving
Firdand GMT 4240 GMT 43200 3!
France GMT +140 GMT 4200
France ( Pere & Mgueion ) GMT 200 GMT -2:00

Franch Gusna GMT -200 -
French Polynesia GMT -1000 ™
Gabon GMT 4 140

Galapagos GNT 600

Gambia GMT «040

Gambiara lslang GMT -@:00

Gaorgis GMT <a00 1
STy GNT « 120 T « 290

| cancel |1 appy || pore |

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)

sauiman | emmen Dt ]

Satere » keyoowrd lsvaut:
[pegom
Corwdan Dversd
Cadan Erngnh
Camdan Frech
E!'l"
anus

|
Joutn
|

T iiae o]

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.

2000 » 2

vy » b S P30S |
Se Mo Te WeTS Fr Sa 10 >
1 234350 7 ] ]
F Y WLILLIZIA N
BAS TN N " 4
Pt w ? H b ]
2EenNn

Ly oy o o M SaT
[=R)eay o [2=]3] [13[8] a0 af 15 2} Gammen
B ot Bl P Chxh (TG
HMMnuwmwnul _J ;] et

Figure 10-13: Date time
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10.1.3.2 TCP/IP configuration

Select TCP/IP configuration on tab System configuration in order to alter
network settings.

\H Close Save

System Configuration \External Devices stworking Details Nadvanced

Graphics Resolution |1024x758

Language, Keyhoard, Date & Time | Localization I

Ethernet Card | TC‘EAE',_anf_igurati.qn:.%

Runtime-Dir |fusr32,’runtime I

Backup-Dir |/transfma I

Figure 10-14: TCP/IP configuration

The display TCP/IP configuration starts with defining the global network
settings on final destination.

| Devices\i Connectlons\{ Networké‘%
5

Q These are the global network settings for each device on this computer.
Click here to toggle the display of advanced options such as network routing.

(] General

Host Name: IEA399864 ]

Domain Mame: |rados.de l

Default Gateway: |192.168.3.254 I

<} Name Servers

192.168.8.9
192,168.6.4 ]

Rermoye l [ Add l

[] Look in local *hosts' file first

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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The tab External Devices enables altering the devices connected to the
RTM110 i.e. after weigh cell update or printer change.

Close

Save

System Conﬁguration\| External Device§\3-“'" parking Details\]\edvanced
*/' v
)

o
Printer

Printer Type lpcl \’l
Printer Device [fdev/usbparo ‘oJ
Label Printer
Label Printer Type [ ‘.l
Label Printer Device [ ‘oJ
Scales
Scales Type lflintec ol

Scales Device

Scanner / Card Reader
Scanner / Card Reader Type

Scanner / Card Reader Device

Figure 10-16: External Devices

GmbH.

The devices selectable are shown in the drop
down menu only and represent the
recommended devices, which have been
approved by Mirion Technologies (RADOS)

Regarding the case other devices should be
used, please contact the RADOS Customer
Service to ensure the device can be supported
by a software driver.
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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

System Cr_mﬁguration\i External Devnces\{ Networking Detail\s\l.“"" 7nped
Network-Services y

[l inetd (for ftp access)

[] sshd (far secure shell access)

[l samba (for windows shared directories)

o/l

Modern

[ start ppmgr (for external modem access, needs also sshd activated!)

Modem device |/dew‘ser2 0]

Local Modem IP | 10,99.99.21 |

Remote Modem IP [10.99.99.30 |

Figure 10-17: Networking details

The modem device selectable is shown in the
drop down menu only and represents the
recommended devices, which have been
approved by Mirion Technologies (RADOS)
GmbH.

Regarding the case other devices should be
used, please contact the RADOS Customer
Service 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.

EEOE

]H Close Save

ISystem Configuration\| External Devices\] Networking DetaileAdvang_fv'“q/."
3

X Enable support far external USB-devices
Enahle Audio

Enable PostgreSQL Database Server

Start BSD printing dasmaon Ipd

Start QNX printing spoaler

X QNX 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 RTM110 or the RTM110 environment has been changed.

As the HW setup will address all possible RTM110 configurations, this
chapter will be the guide through the HW setup screens.

I —————C ) | (R————————
e B savo parametee | TR etop o U/ SOR VRIS protore

nystem paramator ! ONX -Shell

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)

HW Setup 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 RTM110 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 Customer Service if
the above described problem has been
achieved.

HW setup start

As it is serious to change the internal hardware data the user is asked to
confirm the start of the HW setup. The following query and decisions will
be asked in a QNX shell. A printout of the factory settings is supplied
within the copy of the factory test record.
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Inputs have to be done by
keyboard <Return> for validation
of input

List of available detector types:

1. gas detectors
2. beta plast detectors

No. of your configuration:

—)

List of available channel configurations:

1. two hand detectors {one on each side)
2. four hand detectors {two on each side)

No. of your configuration

Maintenance/Transport/Storage
Maintenance

10.1.5 HW setup in QNX shell

Last Login Wed 04.05.09 09:55:55

!
| Areyousure 77?7

L

choice <y,n>

List of avallable monitor types:

1. RTM 101
2. RTM 110

No. of your configuration:

Which hardware do you use!:

1. ATEWIS
2, RLC connector

No. of your configuration:

Position of channel for cloth detector:

1. on channel 1
2, on channel 2 (default)

No. of your conflguration

Do you have an extra button for entering
control arsa:

1.no
2. yes

No. of your cenfiguration:

>

Number of light barriers for feet positioning:

1. one light barrier
2. two light barriers

No. of your configuration

10-15
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custom specific output relais on 224:03:

0. no specific output

1. no contamination

2 high contamination
No. of your configuration:

Listof avallable card readers :

0. without card reader

1. with symbol LS6X20 card reader

2. with MATRIX card reader

3. with INTERMEC 9740/1355 card reader
4. with symbol LS1220 card reader (ser1)
and terminal SMT (ser2)

Inputs have been done
Restart monitor

10-16

5. with OMRON HSR4 card reader (ser2)
6. with symbol LS1220 card reader (ser2)
7. withTVO card reader (ser2)

8 withDATALOGIC DLL2020 card reader
(ser2)

9. with MaxiScan 2210 (ser2)

a. withThermo ACU-2 (ser2)

b. with ORIS 300 (ser2)

c. with SimonsVoss Transponder

d. with SIEMENS-TMC470-2

No. of your card reader:

¥ (] Jal »

Do you want to speak ‘please step off
instead of 'go back™?;

0. no (default)
1. yes (recommended only for volce
anglish (female)

Do you want to speak ‘please use frisker'
after a clean measurement?

0. no (default)
1. yes (recommended only for voice
english (female)

Please type in the No. of your configuration:

WHKP configuration file:

0. No = leave existing whp.cfg untouched
1. Yes - overwrite with distributed wkp.cfg

.. Parameter reset
No. of your configuration:

Do you want to use a screen saver?

_] 0. no

v 1. yes

No. of your configuration:

Figure 10-20: Hardware update in QNX Shell
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10.2License Setup

The license setup program enables the user to apply changed or updated
user software provided by Mirion Technologies (RADOS) GmbH to the
device.

This program always starts with the hardware setup or it appears
automatically when installing new software,

Enter the program by activating the menu HW setup on the main
window.

Figure 10-21: SW update —License setup

The user will be led to a black screen where a ‘y’ for yes needs to be
entered to open the license setup.
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RADOS

Welcome to License Satup
Prass "Next" to continue or "Exit" to abort.

Figure 10-22: SW update —Welcome screen license setup

RADOS

Please anter the i key for the 1
e 2 e v v
neraled Lince Sup  TAT POV W TR NI raled | bamiee orn
) 2 ug
Nrrnwt Femy -

e
Nars Toir

Figure 10-23: License setup — License key

Insert the correct license code and confirm the entry by pressing the
upper right button. Activating the Next Button the installation process
continues.
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10.3Cleaning

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.

10.3.1 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.

2. Operators may use a vacuum to suck up dirt or dust around the
monitor surface and on keyboards. However, do not use a vacuum
for the inside of your monitor as it generates a lot of static electricity
that can damage the internal components.

3. Never get any component inside the monitor or any other circuit
board damp or wet.

4. Be cautious when using any type of cleaning solvents.
Some individuals may have allergic reactions to chemicals in
cleaning solvents and some solvents can even damage the case.
Always try to use water or a highly diluted solvent.

5. When cleaning, be careful not to accidentally adjust any knobs or
controls. In addition, when cleaning the back of the computer unit,
make sure not to disconnect any of the plugs.

10.3.2 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
whenever possible.

B Water or rubbing alcohol
When moistening a cloth, it is best to use water or rubbing alcohol.
Other solvents may be bad for the plastics used at the monitor.

B Portable Vacuum
Sucking the dust, dirt, hair and other particles out can be one of the
best methods of cleaning. Over time, these items can restrict the
airflow and cause circuitry to corrode.
Do not use a standard vacuum as it can generate a lot of static
electricity that can damage your computer.

M 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.

10.3.3 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.

10.3.4 Case cleaning

Information about 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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10.3.5 Fuses

The two mains fuses (4 A M) are located on the mounting plate inside the
terminal block. The mounting plate is accessible through the front wall
(service door) of the main housing.

10.3.6 Protective plastic cover of the feet detector

It is advisable to clean the foot area from time to time so that it will not be
damaged by any impurities, little stones, etc.

In case this protective plastic cover is defective, it must be exchanged. It
is available from RADOS under the stock number: 6995FRAPANOO. To
exchange it, a suitable piece is cut out according to the size of the
detector. When the foil is placed, be careful not to cover the light barrier.

10.3.7 Photoelectric barrier

The foot light barrier is located in the foot area. Depending on the offer,
one or two light barriers are integrated. In general a light barrier is
mounted in front and in the rear part of the foot detector. The front light
barrier is the transmitter to the rear barrier which functions as responder.

The protective plastic cover has to be pleated and placed under the
detector in order not to disturb the contact between transmitter and
responder.

Photoelectric barrier responder Photoelectric barrier transmitter
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10.4Transport

Immediately after the delivery, please check the consignment for possible
transportation damages. In that case, please inform both the Transport
Company and Mirion Technologies (RADOS) GmbH. If necessary the
commissioning should be carried out.

The feet of the monitor have to be aligned so that the monitor is horizontally
leveled and does not wobble if there is weight put on it. For this alignment
the monitor feet are equipped with screws that can be wound up and down.

If the monitor has to be moved, the clothing probe is not to be used as a
handle! For small moves of the monitor there is a transport handle at the
back side of the monitor. If the monitor is cautiously leaned backward, it is
possible to move the monitor, which is equipped with two transport rollers,
for short distance.

Please note that the monitor has a weight of about 70 kg. For larger
distances a trolley or something similar should be used.

The monitor should not be operated in a humid or dusty environment.

/\ CAUTION
I The RTM110 must be moved only by trained
- expert personnel. The relevant safety rules

must be observed!

Please pay attention that the RTM110 s let
down gently

A DANGER

Pay attention to the markings on the monitor to
find the sufficiently supporting areas!

Ensure that the monitor is secured against
toppling during transport!

In addition, all detectors should be covered with a protective cardboard.

Before setting-up, the transport safety features and the protecting caps
should be removed.

Before set-up the transport safety features should be removed.

10-23

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11 File: Reg10_e.docx



Register 10 Technical handbook RTM110

[RADOS]

Maintenance/Transport/Storage
Installation location

10.5Installation location

To install your device properly it is important to consider about an
adequate site. Due to the fact that the performance of the device is
improved and its site is additionally stabilized the user can carry out the
following preparations.

You have to ensure, that the background is as normal as possible, that
implies

e aconstant and stable level of background radiation,
¢ low directed radiation,

¢ the installation surrounding area shall be free of activity
containing tubes or the like.

Arrangements to stabilize the installation location:
e providing the monitor with a lead shield

¢ Shielding by constructional measures like mounting additional
shielding walls.
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Activity
(radioactivity)

Background

Background value

Becquerel

BINOUT2000

CeMoSys™

Channels

CMS

Coincidence

Nomenclature
Glossary

11.2Glossary

As different terms are used for facts of this scope and as the common
ISO standards are not completely introduced presently, we would like to
give a brief definition of the used terms. We tried to comply with the
standards and regulations as closely as possible for the generally binding
terms. Additionally RADOS specific descriptions for special component
names are integrated.

Description / Meaning

Radioactive activity complies with the decays per second of a special
material. The unit is Bg. The activity alone does not say anything about the
danger of radiation.

Background or also called underground radiation. Rock and other material
emit radioactive radiation permanently to the environment. There is also
permanent radiation penetrating from the space to the earth’s surface.
Usually, 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 (Bg). Whereby 1 decay per
second refers to 1 Becquerel (Bq). The old name of the unit was Curie (Ci)

1 Bq =27 *10-12 Cior
1 Ci =37 * 109 Bq.
Binary Output 2000

This Mirion Technology (RADOS) —development is a binary-output channel
module to provide the information of optional added devices on RTM
contamination monitors (like doors, barriers)

Central Monitoring System

Mirion Technology (RADOS) —development for a intranet based
contamination monitor overview with a SQL database

Detector unit including the evaluating electronics and software. If channels
are mentioned, the signal processing has already been completed.

Controlling Microelectronic System

A very small electronic circuit components for use in an integrated circuit or
sometimes for use on their own as a general electronic component without
PC use.

Measurement of several events which happen simultaneously

11-5

Rev.-no.: D300051, MH/Zu/JF, Date: 14.01.11 File: Regll_e.docx




Register 11

Technical handbook RTM110 [Ts=H

Nomenclature
Glossary

Name Abbreviation
Contamination

Compton-effect

Coop

Cps

CTS

Decay constant

Detector
Detector unit

Discriminator

Dose

Efficiency

EFISYS

Fibre Detector
Test rig

FILICO

11-6

Description, Meaning

Pollution = in this case with radioactive material or substance.

Physical interaction where a photon is scattered at the nucleus. A free
electron emerges

Coincident circuit

Mirion Technology (RADOS) —development COOP is an electronic device
with one output and two (or more) inputs. The output is activated only when
signals are received within a time window accepted as at the same time and
in parallel at both inputs.

Successor of the CTS module for the TwoStep ™—Exit

Counts per second =» can be linked directly with activity via the efficiency
factor.

Cross Talk Selection

Predecessor of the Coop- module

The decay constant . of a radioactive decay is equal to the reciprocal value
of the average life period 1. The following relation exists between decay
constant %, average life period © and half-life period T:

A=tt=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.

Total absorbed energy in a mass unit. Physical unit is joule / kilogram. One
J/kg is equal to the amount of energy, which develops when energy of 1 J is
transmitted to matter with a mass of 1 kg by means of ionising radiation.

1 J/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,
radiation Q is = 1 Sv/Gy, for a radiation Q is = 20 Sv/Gy

Common abbreviation is EF. Ratio between measured count rate and
activity. The efficiency can be stated as fraction or percentage (*100).

Special algorithm for continuous determination of the background

Measurement arrangement for RFD detector tests

Fibre Line Communicator

Mirion Technology (RADOS) —development especially used for Fibre-
technology
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Gamma quantum
Gross effect

H13Xxxx

Half life

HGZ

Hot spot

HS-5620

IN2000

Integral efficiency
local dose

I0-Board

IRMOS

KON-R

light box

Inc

LPP

MCII

Measuring effect

Median

Nomenclature
Glossary

Description, Meaning
Energy quantum of short-wave electromagnetic radiation

Measurement value of background and applied radiation.

Herfurth13...
A detector development by the Herfurth company, the predecessor of Mirion
Technology (RADOS).

Physical: the period of time, in which half of the cores of radio nuclide decay.
The half-lives are in the range of 31 magnitudes from 10 to 10",
Herfurth Gas Zahler

A gas detector development (shift detectors) by the Herfurth company , the
predecessor of Mirion Technology (RADOS).

Small constituent with a very high activity. Possible hot spots have the same
capability to jump as fleas. Therefore it is very difficult to locate them.

A CPU Board used with the ATEWIS cards.

Input 2000

This Mirion Technology (RADOS) —development is a binary-input channel
module to provide the information of optional added devices on RTM
contamination monitors (like doors, barriers)

Efficiency factor for the whole unit.

Input 2000

This Mirion Technology (RADOS) —development is a binary-input-output
channel module to communicate with the Light box, modules and computer
in fibre- technology monitors.

Integrated Radiation Monitoring System

Predecessor of CeMoSys ™.

See Atewis

Converts light fluctuations into current or voltage fluctuations.
In use for fibre- technology monitors, available in with 64 and 6 channel.

leading nuclide correlation

Labour Plateau Plotter
Measurement arrangement for gas detector tests, Plateau detection.

MicroCont Il
A handheld device which carries out measurements for alpha, beta or
gamma-radiation

A value is measured which is significantly different from the background.

The centre of a set of figures which are arranged by orders. The median
separates a number set in two sub sets of equal size.
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Name Abbreviation

Monitor

MOWIN

Net effect

Nuclide

Option
Partial efficiency

PCI-Card

Photo multiplier

PIM

Plast

Operating point

Quantile

QNX
QNX4
QNX6

Radiation

11-8

Description, Meaning

A device which carries out measurements independently within a period of
time

Monitor Wirkungsgrad Nuklidverwaltung
Predecessor of the System check module, the MOWIN switch is still in use
for system check.

Measured value after deduction of the background.

A nuclide is an atom characterised by its proton number, neutron number
and its energy state. Presently more than 2500 different nuclides are known
which are distributed to 109 known elements. More than 2250 of these
nuclides are radioactive.

Optional design of a RTM...
It's the efficiency of the individual detector.

This Mirion Technology (RADOS) —development is used for computer
connection is Fibre systems.

Converts light fluctuations into current or voltage fluctuations.

Person In Monitor - A Sensor to Stop the background and start personnel
measurement in PCMs

Scintillation material, which is often called “plast” or “plastic” due to its
material.

Fixed setting of the high voltage at which all measurements are carried out.

Numerical value which corresponds as multiple of a normalized standard
distribution to a determined probability. In the co-ordinate system this means
a value on the abscissa.

A microkernel-based, real-time, multi—tasking operating system.

QNX is based on the idea of running most of the OS in the form of a number
of small tasks, known as servers. This differs from the more traditional
monolithic kernel, in which the operating system is a single very large
program composed of a huge number of "parts" with special abilities.

QNX4 — used until 2005 > QNX6 used since 2006

Contrary to gamma radiation, which is a wave radiation, o and 8 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 (-
particles they are more difficult to measure, as they lose their starting energy
rather quickly, while going through matter. a-particles ionise densely, -
particles however rather loosely. This difference is of great importance with
respect to the damaging effect of the different kinds of radiation within the
living tissue. B-particles are light-weight particles. They are electrons. Their
average energy is by a factor 10 lower than the energy of the a-particles. (p
energy lies in the range of 100 to 1000 keV, a particles in the range of 5
MeV).
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Name Abbreviation

Radioactive
substance

RadVision

RBP

Reference nuclide

RFD

RGZ

RLC

RMF-55

RNET

RPD

RTM

Sensitivity

Sievert
Sigma factor

Solid angle

System computer
Task-switch

Working point

Nomenclature
Glossary

Description, Meaning

Also called radioactive source. Determined chemically unambiguous
material, which emits radiation.

Mirion Technology (RADOS) —development Truck Monitor product
development.

RADOS Beta Plast

Mirion Technology (RADOS) beta plast detector development
The most frequent nuclide which occurs in the plant.

RADQOS Fibre Detector

Mirion Technology (RADOS) Fibre™ detector development
RADOS Gas Zahler

Mirion Technology (RADOS) gas detector development
Rados LAN Converter

RADOS Mylar Fix

Mirion Technology (RADOS) development glue for RFD Mylar foil
RADOS Network

Mirion Technology (RADOS) for network with coaxial cable.
RADOS Plast Detektor

Mirion Technology (RADOS) gamma plastic detector development
RADOS Technology Monitor

Short for Mirion Technology (RADOS) contamination monitor developments.

The proportion of the radiation part which reaches the detector and the
actually measured counts. Often the term efficiency is also used in this
respect.

Unit name for the equivalent dose (Sv). = 1 Sv = 100 rem.
Multiplier of the normalized standard deviation. = quantile

Similar to the scale of a circle, it is possible to subdivide a sphere which is
described as solid angle. The unit is steradian.

PC which is used for controlling and data acquisition and preparation.
Procedure switching via software.

Firm setting of the high voltage, at which all measurements are carried out.
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