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1 Use and function

Contamination may occur wherever people are working with radi-
oactive material. A portable contamination monitor is used to de-
tect surface contaminations by radioactive material. For this kind
of detection, a large-area detector is used. The pulses measured
by the detector and the electronics can be made visible as a
measurement value and audible as acoustic pulses. The contami-
nation monitor CoMo is a new development featuring the latest
state of the art in microcontroller technology. All measured data
and information for operation are shown on a large LC display.
Plain text displays support less experienced users in their work
with the contamination monitor.

Important functions that have to be changed quickly during the
measurement are summarized in a short menu.

Essential system parameters and limit values can be set on a se-
cond, protected menu level, foreseen for service and radiation pro-
tection personnel.

In addition, the new development uses improved detector systems
on scintillator basis which in practical fields do not have the me-
chanical drawbacks of xenon detectors and do not have to be
supplied with gas like gas-flow detectors.

With the scintillation detector, a-, $- and y-radiation can be meas-
ured.

Attention!

If alpha radiation is detected during a beta/gamma measure-
ment, the beta/gamma value can deviate from the real value
and has to be measured one more time separately, without al-
pha crossover. See 9.2.3.
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2 Principle of measurement

The decay of radio-nuclides is accompanied by the emission of
radiation, e.g. gamma rays (photons). These photons are meas-
ured by a detector which converts each photon into an electrical
signal.

Light reflector

Secondary electronics multiplier

PhPtocathode

|

@ Radiation @ Lightﬂash@ Electrons @ electrical pulse

These signals are amplified by a preamplifier which is integrated in
the probe. The signals are then transmitted to the display unit,
where they are counted, processed and displayed.

¥
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Advantages

innovative detector technology with plastic scintillation-

detector

% no gas-filled or gas flow detectors. Therefore, no gas
supply is required. High repair costs of gas-filled detec-
tors (xenon detectors) are avoided.

% 0~ B- and y-contamination measurement with only one
detector. No detector replacement required.

% simultaneous, selective a- and B/y —contamination
measurement

% The measuring system automatically detects and sig-
nals the presence of a -radiation.

can be used to -10° C without restrictions (- 20° C on request)

low weight, only approx. 800 g (900 g for the GM-version)

ergonomic housing design with large illuminated graphic LCD

display (128 x 64 pixels)

nuclide-specific activity measurement (reference nuclide)

measuring value indication of pulses, activity or area-based

activity

settings and measuring value parameters protected by pass

code

definable measuring time

automatic background subtraction

26 freely programmable nuclides

1 double nuclide (e.g. Cs-137 + Am-241)

1 nuclide vector: selection of two nuclides e.g. Cs-137 + Co-

60. Automatic calculation of efficiency by setting the relation

of both nuclides to each other.

integrated calibration menu

acoustic alarm (approx. 80 dB in 30 cm distance), additional-

ly optical alarm indication on display and red LED in foil key-

board.

Vibration alarm (in hand grip) can be activated

external earphone (accessory; see 13.2) for the acoustic

alarm and the acoustic single count indication can be con-

nected

USB-port to connect the instrument to a PC system
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» data storage for 750 data records
» In connection with the optionally available wall station, the
CoMo can be used as a stationary contamination meter.
» In connection with the optionally available smear test station,
the CoMo can be used as a smear test counter.
> possibility to connect external detectors, e.g. for dose rate
measurement, with automatic detector identification
> possibility to connect external display for measurement on
inaccessible places. Version with buttons:
o for data storage
o to carry out a measurement
o to start a background measurement
o to switch on/off acoustic single pulses
» Version with a Geiger-Miiller-counter tube for doserate
measurement
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4 Setup and installation

The CoMo is supplied with power by 2 standard batteries TYPE
AA. With new batteries (approx. 2500 mA/h), the CoMo can be
used approx. 25-30 hours.

For operation with rechargeable batteries, the instrument has an
intelligent charging connection with approx. 450 mA charge cur-
rent and charge conservation circuit.

All you need is a suitable charging unit/power supply and two re-
chargeable batteries.

4.1 Battery check

To check the charging stadium, the battery voltage is displayed af-
ter turning on the device, e.g. 3.0 V with new batteries or 2.5 V
with charged batteries.

If the battery voltage is less than 2.1 V, the batteries should be re-
placed.

With a battery voltage less than 2.1 V, the battery symbol is shown
during the measurement. If the voltage is below 1.8 V, the device
is automatically turned off. If working with rechargeable batteries,
the radius after falling below the 2.1 V threshold is approx. 4
hours, in case of normal batteries approx. 2 hours.

In case of stocking the instrument for a long time, the rechargea-
ble batteries have to be removed in order to avoid total discharge.
After max. 2 years, the rechargeable batteries (type AA) have to
be replaced by new ones.

CoMo 170
Contamination
monitor
ueSN='912§4?s
reion 3,
[ batervotese ] 17,03.2814 _ 11:28
Batspa.: 2,71
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5 Operation of the CoMo

LCD display .
128 x 64 pixels button Acoustics +
Special functions

sound exit for (shown on display)

internal speaker

socket for RS 232
socket for exter- interface, mains op-
nal detectors eration or charging
On/Off button
Quick menu

Menu: Up button
Menu: Down button Searchmode:
Searchmode: Nuclide selection,
Nuclide selection, if activated
if activated

1. with rechargeable

Menu: Enter button batteries: charging

Searchmode: check light

Measuring value stor- 2. burning in case of

age* (short pushing), alarms

Measurement mode*

(long pushing), The CoMo has a me-

*if activated chanical reverse battery
protection. If the batteries

battery lock screw are inserted wrongly, the

CoMo cannot be turned
on.

Remove the batteries in
case the instrument is put
on stock to avoid leak-
age/ total discharge!

position of the batteries
in the compartment
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5.1 Operating functions

5.1.1 Menu overview
The program structure of the CoMo as a diagram:

Start screen -
Acoustics I
l Nuclide selection (*) I
Start measurement (*)
Continuous
measurem. Store measurement (*)
T 9‘ Scale display (*) I

Quick menu Background Gross | Stored Nuclide Main menu Device
Isvih| | meas. () Net(*) values (*) selection (*) switch off

Acoustic A Sound Vibration Key Wimp /
puls settings motor function Wallstation
1
Nuclide Measurem. Other
settings settings parameters
‘ v
v

H reoes N
v
I ‘ Date / Time H lllumination HMem‘”:\?ape H Service |
Background Average Detector Detector
measurem. determ. area Error
Nuclide Nuclide .
y . Unit
selection! selection.
Nuclde Memsuind i nucide st term tresnoas ol - Effcien Auto-
name channel Y calibration

alarm Alarm
threshold threshold Bq

optional

(*) only if selected

in main menu :j %

For some applications the access
to the service menu is locked.
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5.1.2 Turn on/ off device
The CoMo is operated by means of a foil keyboard.
To turn on the device, the On/Off button has to be pushed until the
start screen appears (approx. 2 seconds). The device can be turned
off in the Quick menu. Push the On/Off button shortly to enter the
Quick menu.
The CoMo can be turned off in two ways:

1. Choose the quick menu item “Device switch off” and

confirm with the Enter- Button.

Push the On/Off button long (>2s)

On/Off button, ?COUStICi /
Quick menu unction button

arrow button
“selection down*

arrow button
“selection up*

5.1.3 Button functions

If the device is turned on, the On/Off button has to be pushed to en-
ter the Quick menu. Every user has access to this menu. The num-
ber of functions in the Quick menu can be defined in the Main
menu, which is protected by an access code.

The several menu items are selected with the arrow buttons. The
selected menu item is displayed as a dark bar with light letters. If
the selected menu item is confirmed with the Enter button, the de-
sired submenu appears. The buttons for operation are shown left
below on the LC display. The function of the function button is
shown right below.

selected menu item
(invers)

"Gats records
shows possible button 1’1‘1::"391!(- o
functions i itch off -
» SEER function button

(e
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The parameters are set according to the following scheme:

Parameters which can be activated or deactivated are
displayed in square brackets. If the parameter is deac-
tivated, the position between the brackets is empty [ ]. If
the parameter has been activated by the Enter button, a
cross is shown between the brackets [X]. This kind of pa-
rameters can be activated and deactivated independently

1.

from other parameters.

Another kind of parameters are
those meant to switch from one
function to another. This means
that from a list with related func-
tions only one function can be
activated at the same time. This
kind of parameters are shown in

round brackets ( ). If such a parameter is activated by
the Enter button (*), all other related parameters are de-

activated.

If a number or a description has to be changed, the first

digit of the selected number
starts to blink. This digit can be
changed to a lower or higher
level by using the arrow buttons.
If the next digit has to be
changed, it can be selected by
pushing the function button

.2014 11:45:25
H
553 04,2014 11145

(which belongs to the arrow right below on the display). If
the setting is complete, it can be confirmed and stored by

pushing the Enter button.

5.1.4 Menu function for external devices
In case of using external devices: external detectors, the wall
station or the smear test station, individual menus adapted to
the field of application are displayed (see chapter 8).
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5.2 Start screen

The start screen provides an overview of the software status, the
battery voltage and indicates possible system errors.

Display:

Company name

Device name

Serial number

Software version

Current date

Battery voltage
If the battery voltage is less than 2.1 Volt, a battery sym-
bol appears during measurement

Button functions:

@ On button / Quick menu

short: acoustic single pulses On / Off
long: acoustics menu

m no function

D no function
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5.3 Measurement display Numeric

After the device has been turned on and the start screen has ap-
peared, the instrument automatically switches to the measure-
ment mode. If net measurement is set and 'BG-request' is activat-
ed in the menu 'Measure settings | Background measurement |
Further settings' (see 6.2.2.2) a background measurement (see
5.7.1) can be started immediately. The CoMo starts its measure-
ment process using the parameters defined last time.

selected defined alarm
measuring mode >Fa=gigy A ES threshold
selected B heasuring value
without background
' :

measuring
channel
unit (cps, Bq,
digital reading Bag/cm? pSv/h)
Display: analogous displa
selected measuring mode or selected nuclide
Measuring channel: a, By, a + By ora /By
Defined alarm threshold
Gross / Net: measurement value with or without background
subtraction
Current measurement value + measuring unit (cps, Bq or
Bg/cm?, with integrated GM counter tube (u,m) Sv/h)
Analogous indication in the current unit or in % of the alarm
threshold
Button functions:
r@ short pushing: Quick menu (see 5.7)
N

long pushing: Turn on / off

short pushing: acoustic single pulses On / Off
long pushing: acoustics menu (see 5.6)

current value as

A\ invoke the nuclide selection, if active (see 5.5).

short pushing: store measuring value, if active (see 6.3.1 and 7.2)
long pushing: start measurement, if active (see 6.2.5 and 7.3)
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5.4 Measuring display Graphic
The graphic display can be enabled via the service menu
(6.4.5.1). If a graphic display (see 6.2.1.2) is selected, the curve
with the parameters defined last time appears after the start
screen. If the measuring value is displayed as a graph, the divid-
ing factor (see 5.6) is deactivated (limited processor capacity).

By 12,5 cps

current value as
___________________ \digital reading

~{Talarm threshold 2 (*)
alarm threshold 1]

nuclide name and
measuring chan-
nel

- 10
y-axis (meas.
B -
background (*)
gross({€)-/ or net i P e
measurment(]) . Sec. 18] m

(*) can be enabled in service menu (see 6.4.5.1.1) [T\ rve as area
Display: "f.‘,"Ps____ By 91 cps|
Unit: cps, Bq or Bg/cm? i
Measuring channel: a, By or a + By.
Current measurement value + measuring unit |5,
Gross / Net: measurement value with or - 5 Sec. w
without background subtraction
Alarm threshold(s) as semicolon line (can be en(dis-)abled)
Background as dotted line (can be enabled / disabled)
The time axis can be selected 10s, 100s and 1000s
In the menu (see 6.2.1.2.1) you can change the time axis during
measurement by means of the arrow buttons.

Button functions:
7 short pushing: Quick menu (see 5.7)
W—4 long pushing: Turn on / off

ﬁ short pushing: acoustic single pulses On / Off

long pushing: acoustics menu (see 5.6)
A\ invoke the nuclide selection, if active (see 5.5).

short pushing: store measuring value, if active (see 6.3.1 and 7.2)
long pushing: start measurement, if active (see 6.2.5 and 7.3)
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5.5 Nuclide selection

The CoMo contains a nuclide file with 26 nuclides, 1 double nu-
clide, 1 nuclide vector and 4 cps modes. In the Main menu you
can define which nuclide has to be available for measurement.
This reduces the nuclide list to the nuclides that are really used
when selecting a nuclide for the measurement. Nuclide selection is
done via one of the arrow buttonsp Jf'\ or, if enabled (see 6.1.4),
via the Quick menu.

first column: —
nuclide name g
second column: . -
measuring chanel Co-60 By

Sr/y-908
E-137 By

third and fourth col-
umn: defined alarm
3 threshold with cor-

responding measur-

shows possible
button functions

s valid only until the instrument is turned off. In that case, the
previously selected nuclide appears after turning on the instru-

If the selected nuclide is not stored with Enter C, this selection
i
ment again.

Display:
Measuring channel: a, By, a+By or a/By
Defined alarm threshold: unit cps, Bg or Bg/cm?

If no button is pushed in the nu-

Button functions: clide selection mode, the instru-
ment automatically returns to the
measurement mode after about 2
@ here no function | seconds (If the parameter “Auto-
| nuclid matic menu end: short” is se-
ﬁ close nuciide lected see 6.4.4)
selection

select the desired nuclide

(VA
D The selected nuclide is stored as standard nuclide. It is
displayed automatically after turning on the instrument.
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5.6 Acoustics menu

In the search mode, the speaker is ena-
bled. If you push the speaker button
shortly, the acoustic single pulses of the
active channel are turned on or off. If
you push longer (> 2 s) the acoustics menu is called. The function
of the Acoustics menu can be hidden except for the acoustic single
pulses. However, the acoustics signalling exceeding of the warning
threshold will not be disabled. The acoustic alarm in case of ex-
ceeding of a warning threshold can be acknowledge by pushing the
loudspeaker key (see 6.6.4). The alarm also ends as soon as the
value has dropped below the threshold again.

single pulses ‘ . , | single pulses
a channel On/Off ¢ :' 2 [ By channel On/Off

L e By dividing factor for
b | JERUEHE FEEn 1St gl
ther functions further settings >

single pulses GM-

Zh?tws ]POS;!Ne ' e &8 L countertube On/Off
utton functions '
Display:

Acoustic single pulses a, By or GM-counter tube (option) on-/off
(also by pushing the button shortly in the search mode)
Acoustic factor: The acoustic single pulses can be reduced
by the dividing factor (factor = divisor).
Submenu with further acoustics settings (see 5.6.1)

Button functions:
o)

here no function
close acoustics menu
select desired menu item

change selected menu item; continue with a submenu
item

(NG
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5.6.1 Further settings acoustics menu

acoustic warning | s — o [ acoustic warning
in measuring azrch AR in search mode
- Sfieasure Al - -
warning volume | [UJalunes acoustic warning
for earphone Headrh. volume of speaker
for [

= Vibration mo —
shows possible vibration motor for
button functions M RENENI M8 alarm when exceed-
ing alarm threshold

close acoustics menu

Display:
The following options are only displayed if these are activated in
the main menu (see 6.6.5).

Alarm search: acoustic alarm in case of alarm threshold ex-
ceeding (in)active in search mode

Alarm measure: acoustic alarm in case of alarm threshold ex-
ceeding (in)active during measurement

Volume: The default volume of the CoMo can be adapted to
the field of application in 7 steps. (e.g. industry = high and
doctor’s practice = low)

Headphone: The earphone volume can be set in 7 steps.
Through the earphone the same acoustic signals as through
the speaker are put out. The earphone can be ordered as an
accessory (see 13.2).

Vibration motor: If the vibration motor is activated, the contam-
ination monitor starts to vibrate in case of exceeding the alarm
threshold.

The acoustics menu can be reduced to single counts (see 6.6.4).
Button functions:

Acoustics menu
here no function reduced

7o)

) _

ﬁ close acoustics menu
select desired menu item

Reduce or increase volume

change selected menu item
confirm selected menu item (volume)
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5.7 Quick menu

The Quick menu contains important functions which have to be
changed quickly during measurement. Push the On/Off button
to open the Quick menu. The functions background measure-
ment, gross/net measurement, stored data records and nuclide
selection only appear if activated in the Main menu.

unit: cps, Bg, Bg/cm?
_ o or uSv’/h

value or repeat R
BackSroul subtract background:
stored values : i
/ il'l'lld' selectlon menu nuclide
SU0 R ofg | Lselection

Display:
Unit: with the four pulse modes only cps, with all other nuclides

either Bq or Bg/cm? (with integrated GM-counter tube also puSv/h)

Background measure: display of the last measured background
values and start of a new measurement (see 6.2.2)

Gross/Net measure: measured values with/without background
subtraction (switch with [7)

Stored datarecords: submenuto view or delete values (see 6.3.2)

Nuclide selection: (see 5.5 and 6.1.4) via arrow buttons in
search mode or as an alternative via Quick menu

Main menu: access protected by a code number

Device switch off: This function is possible in the Quick menu.

view background

Button functions: The CoMo can also be turned off by
= Off button pushing the On/Off button long.

A

Quick menu minimized
End of Quick menu R '

AL\ Select the desired menu item

Change a selection or
continue with a submenu item
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5.71 Background measurement

When measuring surface contamination, e.g. of a work bench in
a laboratory, a difference has to be made between the measure-
ment sign emitted by the contaminated object and the measure-
ment sign coming from the radiation field in the direct area, the so
called background.

The background caused by natural radioactivity which is present
everywhere is for the CoMo 170 approx. 20 cps, based on a nat-
ural background radiation of approx. 100 nSv/h. Due to the loca-
tion of the measurement place (mountains, rocky undersoil etc.)
the background rate mentioned above can double.

To get the net measurement value of a contamination measure-
ment, the current background at the measuring place has to be
measured, stored and subtracted from the following contamina-
tion measurement. Depending on the parameter setting, the
CoMo automatically subtracts the stored background value.

A background value which is not current or
entered wrongly leads to incorrect measure-
ment results.
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The parameters for the background measurement are defined in
the Main menu. After invoking the background measurement from
the Quick menu, the last measured background is displayed and
you can decide, if a new measurement has to be performed. The
measurement process is started using the measuring time en-
tered in the Main menu. The measured values are displayed sep-
arately for both channels (a and By). If you notice that the values
do not change anymore, you may stop the background measure-
ment prematurely by pushing the Enter [J button. The values
measured up to then are stored as the new background. If you

push the End ﬁ button the measurement process is aborted and
the old values are still valid.

[ ackaround ] background count rate
of a channel
channel

04 a a CDS background count raD

of By channel

By 12 a CIJS remaining measuring
Measure tme : time
] P'u
stops the background
easurement

shows pos-
sible button

Display:
a: shows a - background
By: shows By - background

Measure time: remaining background measuring time

displayed text if
background was

Button functions:

P  here no function entered manually
i  (see 6.2.2.1):
aborts the background measurement| Backaroun e
manuel input
py 18,0 cps

AL\ here no function

D premature termination of the BRIl
background measurement (The new values are stored.)
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6 Main menu
Code input

The access to the main menu is protected by a 4-digit code to
rule out any inadvertent modification of the system parameters.
The access code can be changed in the menu 'Other parameter |
Code change (or Access protection)' (see 6.4.1).

( The access code upon delivery is: 0000 |

Push this but-
ton to select
the next digit
tobe changed.

Display:
Access code

Button functions:

here no function

select next position

change value of selected digit 9..0 and BO..Q.

confirm code

(CANE
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Setting of the system parameters

submenu for

nuclide setting
setting of display il-

submenu data WA R LA
storage Meaz. value storade I~

- . Other rarameler lumination, access
submenu acoustic) | anduade * endlish™- code, date/time etc.

fcoustics '
Info submenu language
shows possible R hic
button functions

Display:

Nuclide settings: define parameters of the nuclide-specific data
(see 6.1)

Measure settings: define device options (see 6.2)

Meas. value storage*: view the stored measurement values and
set parameters of the store function (see 6.3)

Other parameter: access code to Main menu, setting of
date/time and display illumination function (see 6.4)

Language*: submenu to select language (see 6.5)

submenu for
parameter setting

Acoustics: set acoustics and vibration motor;
possibility to configure the function of the speaker button (see
6.6)

Info: indication of serial number, software version, battery voltage
and adjustment settings (see 6.1)

(*) can be en(dis-)abled in service menu see 6.4.5.1.1 and 6.4.5.1.2.1

Button functions:
O :
) here no function
E close the Main menu — return to the measurement mode

select desired menu item

D continue with a submenu item
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6.1 Nuclide settings
Settings of radiological parameters
nuclide selection

for the nuclide SCEECERTER> . nuclide setting
vector T or | ( setting of correc-
Garma correction tion factor
submenu for Nuclide selection
nuclide selection J '{j5it
shows possible “§ $100 gL Iectlon of display
button functions M
Display:

Nuclides: parameter setting of nuclide-based data (see 6.1.1)

Nuclide vector*: activating the function and selection of the
nuclides for the nuclide vector (see 6.1.2)

Gamma correction*: If alpha radiation is present, the gamma
area is over-estimated. This can be balanced with the Gam-
ma correction (see 6.1.3).

Nuclide selection: submenu for nuclide selection (see 6.1.4)

Unit: submenu for selection of display unit (see 6.1.5)

(*) can be en-(dis-)abled in service menu see 6.4.5.1 and 6.4.5.1.1

Button functions:

o)

L) here no function

ﬁ back to main menu

select desired menu item

D continue with a submenu item
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6.1.1 Nuclide settings Bq - Bg/cm?

After nuclide selection (see 5.5) you have to define the settings of
the selected nuclide. The CoMo contains a nuclide file with 32 nu-
clides. Some of the nuclide slots are pre-programmed with standard

values. Apart from the first four positions (counts per second), all
entries can be defined freely.

Caution ! Incorrect settings lead to incorrect results.

» The results of an incorrect channel selection may be that e.g. a
high By contamination will not be detected if the a-channel has
been selected.

» Incorrect alarm thresholds result in false alarms or trigger no
alarm at all.

> An incorrectly defined efficiency leads to incorrect measurement.

nuclide name UG 10 nuclide in list ]

(measur. channel 17 1n nucllde Tist Y[ — alarm th"QShOM(S)

Thresholds
shows possnble Efficiency : 18, B!B/‘g:u"ent efficiency

button funct|ons - Autocalibration submenu for auto-
, " matic callbratlon
Display: Lholce : %
Nuclide: nuclide name (max 7 characters) (close menu item

Measurement channel: channel which the nuclide should be
measured with (a, By, a+By or a/By)
in nuclide list: add the nuclide to selection list for measurement
Thresholds: submenu alarm threshold(s) in Bq and Bg/cm?
Efficiency: entered or automatically determined efficiency
Autocalibration: submenu for automatic calibration of the nuclide
Button functions:

[] here no function

ﬁ back to 'nuclide settings' (see 6.1)

in input mode: next position

m select desired menu item or change selected entry
D confirm entry or continue with submenu item
page
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6.1.1.1 Alarm thresholds

Depending on the defined average determination (see 6.2.3), the
display variation in the search mode can be higher than in the
measuring mode. For this reason it is possible if enabled in menu
restrictions (see 6.4.5.1) to define two different alarm thresholds
adapted to the field of application:

1. for the search mode (continuous display)

2. for the measuring mode (measurement with measuring

time or according to error limit)

For both modes you can set alarm thresholds for Bq and for

Bg/cm?2.
' [alarm thresholds for
nuclide search mode

Shows possi-
ble button
functions.

M ) :lwu alarm thresholds for
easure! A i

1,08 oo measuring mode
Display:

Nuclide: selected nuclide for threshold setting

Search: alarm threshold setting for search mode in Bq and
Bg/cm?

Measure: alarm threshold setting for measuring mode in Bq
and Bg/cm?

Button functions:

7

(D) here no function

ﬁ back to 'nuclide settings' (see 6.1.1)

in input mode: next position
A\ select desired menu item or change selected entry

D confirm entry
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6.1.1.2 Autocalibration — Default settings

The device is equipped with an autocalibration function.
This allows you to calibrate your own nuclides with present test

sources.
calibrated uclide g1< ing channel
start of calibratior 553’1’@83”?951?@ KB4 fest source activity
= . Measure time ! &0 calibration
shows possible  "gtiETgig measuring time
Choice * ng ==
I back to nuclide set-
tings
Display:

button functions
Nuclide: indication of nuclide to be calibrated
Measuring channel: channel which the nuclide should be cali-
brated with (a, By, a+By)
Test source activity: For auto-calibration you need a test
source having the following properties:
- area source with approx. 100 cm? active area
- activity from 0.5 - 10 kBq
Measure time: The measuring time is dependent on the level of
the source activity.
reference values: approx. 0.5 kBq: 500 seconds
from 10 kBq: 60 seconds (min. meas. time)

Start: start of calibration measurement

Button functions:

here no function

back to 'nuclide settings' (see 6.1.1)
in input mode: next position

select desired menu item or change selected entry

confirm entry or continue with submenu item

(CANE
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6.1.1.2.1 Autocalibration — Measurement

Before the first autocalibration (since selecting the main menu), a
background measurement is made first. If you don’t leave the main
menu before the next autocalibration, no further background
measurement is required.

defined measuring

- [ Autocalibration channel
nuclide to be SHeT de ¢ F-18
calibrated measured count rate
892,5 cps e)

calculated efficiency ]

12,11 %
efficiency Basne vilie. s remaining calibration
o ctore B back ) measuring time
Display:

Nuclide: indication of nuclide to be calibrated

Measure channel: channel which the nuclide should be cali-
brated with (a, By, a+By)

Measured count rate: pulses picked up in the selected meas-
uring channel

Calculated efficiency: obtained from the test source activity
and the measured count rate minus the background count rate.

Measure time: remaining calibration measuring time (The
measurement can be terminated any time.)

Store: If the efficiency reading does not change any more, the
measurement may be stopped and stored before the defined
measuring time is over.

Button functions:

O i
@ here no function

end or abort autocalibration
-> 'autocalibration — default settings' (see 6.1.1.2)
here no function

VA
D confirm new efficiency
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6.1.1.3 Nuclide settings - cps mode

If you choose one of the four cps entries during nuclide selection

(see 5.5) you get to the settings for counts per second. In the cps

setting menu you can only change the alarm threshold and deter-

mine if the entry should be available in the nuclide selection during

measurement. The four cps modes are only different with regard

to the use of the measuring channels.

» o - radiation: measurement only in a channel

» By — radiation: measurement only in By channel

» a+py-radiation: measurement in a and By channel (value-
added)

» o/ By — radiation: measurement in a and in By channel (both
channels are shown simultaneously)

measuring | FIETTEEE T ERE
channel u/By - radlation

shows possi-
ble button
functions

entry in selection list for
measurement

submenu for alarm
threshold setting

closes the nuclide set-
ting menu

Display:
Measuring channel: channel which the counts should be
measured with (a, By, a+By or a/By)
innuclide list: add nuclide to the selection list forthe measurement
Thresholds: submenu for setting the alarm thresholds in cps
(counts per second)

Button functions:
@ here no function
end of menu item -> 'Nuclide selection’
A&\ select desired menu item or change selected entry

D confirm entry or continue with submenu item
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6.1.1.3.1  Alarm thresholds — cps mode

In the counts per second mode you can activate two alarm thresh-
olds if '2 alarm thresholds' is enabled (see 6.4.5.1). If the first
alarm threshold is exceeded and quit, the second alarm threshold
is activated. If the measuring value falls below the first threshold
again, the first threshold is active again.

BE Bl CPS alarm threshold 1
shows possi- ' alarm threshold 2

ble button

functions terminates the

alarm threshold
setting

Display:
Measuring channel: channel which the counts should be
measured with (a, By, a+By or a/By)
Threshold 1: settingalarm threshold 1 in cps (counts per second)
Threshold 2: setting alarm threshold 2 in cps (counts per second)

Button functions:

7

(D) here no function

back to 'Nuclide settings - cps mode' (see 6.1.1.3)
in input mode: next position

A&\ select desired menu item or change selected entry

D confirm entry

page 35



CoMo user’s manual

6.1.2 Nuclide vector

In areas where it is usual to work with a mix of two nuclides (e.g. in
a nuclear power plant Co-60 / Cs-137 mix) you can set a so called
nuclide vector. For this purpose you select both pre-calibrated nu-
clides from the available nuclide list and enter the relation of the
nuclides according to their distribution in percent. The system now
calculates the mix efficiency of both nuclides and uses it for meas-
urement in Bq or Bg/cm2. This menu item can be disabled in ser-
vice menu 6.4.5.1.

entry in selection
list for measure-
ment

Shows possible
button funtions

terminates the
nuclide vector
setting

Display:

Vector: relation of both nuclides to be measured. The first per-
cent number can be changed. The second number is calculat-
ed automatically then.

a: nuclide 1 for the nuclide vector. Selection from the displayed

list.

b: nuclide 2 for the nuclide vector. Selection from the displayed
list.

in nuclide list: add nuclide vector to selection list for measure-
ment

Button functions:

@ here no function
E back to 'Nuclide settings' (see 6.1)

in input mode: next position
LA\ select desired menu item or change selected entry

D confirm entry
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6.1.3 Gamma correction

Due to secondary effects (see 9.2.3), present alpha radiation leads
to an increased crossover from alpha into the beta/gamma chan-
nel. This influence can be balanced by calculation with the so
called gamma correction. This menu item can be disabled in ser-
vice menu 6.4.5.1.1.

gamma correction ’ correction factor
On/Off g ! for beta-/ gamma

channel calcula-
tion

shows possible —

button functions terminates meas-
urement settings

Display:

Active: gamma correction activated

Factor: setting how many counts from the alpha channel have
to be subtracted from the beta/gamma channel.
Example:
1000 counts in the alpha channel generate 100 counts in the
beta-/ gamma channel. With a factor of 0.1 the system sub-
tracts 0.1 x 1000 cps (from the alpha channel) = 100 cps in the
beta-/ gamma channel.

Button functions:

here no function

ﬁ back to 'Nuclide settings' (see 6.1)

in input mode: next position
A\ select desired menu item or change selected entry

D confirm entry
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6.1.4 Nuclide selection

Here the setting for the nuclide selection is defined.

nuclide selection ] submenu for .
in short menu IR, _nuclide selection
[ nuclide selection
via arrow buttons

possible
closes menu

selection of the
nuclide for
measurement

shows possible D
button functions
Display:

Nuclide selection

In short menu: If more than one nuclide is needed, the nu-
clides can be selected via the short menu.

Via arrow button: If more than one nuclide is needed, the nu-
clides can be selected via the arrow keys during measure-
ment operation.

Active nuclide: If no nuclide selection is enabled in the meas-
urement operation or in the short menu, the nuclide to be
measured can be enabled here. After pushing the Enter but-

ton, the nuclide list (see 5.5) to select the desired nuclide is
displayed.

Button functions:

O i
) here no function

E back to 'Nuclide settings' (see 6.1)

select desired menu item

VA
D change selected parameter or

continue with submenu item nuclide selection
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6.1.5 Unit

Here the unit of the nuclide measurement is set.

heading of
_ submenu

unit selection
in short menu
possible

Display:

Unit: If no selection of the unit is planned in the short menu,
the unit can be selected here for the measurement.

In short menu: The nuclide unit can be selected via the short
menu if this menu item is enabled.

selection of the uni
for measurement

shows possible
button functions

If one of the cps modes has been selected as a nuclide, the unit
is set to cps.

Button functions:
here no function
back to 'Nuclide settings' (see 6.1)

select desired menu item

(CANE

change selected parameter
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6.2 Measurement settings

Setting of the most important device parameterq ©f _
setting of display
mode

parameter for back-
ground measurem.

parameter setting
area over which the for measurement
measured value is ! value smoothing
to be averaged
mode Bg/cm?)

settings for meas-
uring mode

minimum  and further measure
maximum thresholds T * settings

shows possible but-
detector error
Display:
Bar graph / (Display*): display settings in search mode (see 6.2.1)
Background: parameter setting for background measurement (see
6.2.2)
Averaging: parameter setting for average determination (see 6.2.3)
Detector area: area over which the measured value has to be de-
termined (see 6.2.4). According to the German Radiation Protec-
tion Regulations: 100 cm?/ 300 cm?
Parameter setting e.g. of measuring time for Measuring mode*
(see 6.2.5)
Display and parameter setting of Minimum- und Maximum
thresholds* (see 6.2.6).
Detector error: settings in case of a detector error (see 6.2.7)
(*) can be disabled in service menu 6.4.5

Button functions:

@ here no function

end of measurement setting -> main menu (see 6)

settings for

select desired menu item

@A)

continue with a submenu item
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6.2.1 Bar graph - Display

With the CoMo you have the possibility to choose three different
display modes for the search mode.

If the graphic function is activated in the menu item 'other parame-
ter | service' (see 6.4.5.1), the menu item is called 'Display' and
you can choose between the numeric and the curve display as a
curve or an area.

If the graphic function is deactivated, the menu is called 'bar graph’
and selecting the menu item directly leads to the configuration
menu of the bar graph display (see 6.2.1.1.1).

6.2.1.1 Display — numeric

display in search
mode a graph as
acurve

numeric display
with analogous
bar

display in search
mode graph as a
area

submenu
bar graph

shows possible :
button functions
Display:
Numeric: display of current measuring value in big characters
with analogous bar
Curve: measuring value display as a curve
Area: measuring value display as a filled area underneath the
measuring value curve
Bar graph: leads to submenu (see 6.2.1.1.1) for configuration
of bar graph display
Button functions:

closes the display
settings menu

numeric display
@ here no function A7
39,6

end of display setting '

select desired menu item 2 58 1087

change selected parameter
or continue with a submenu item

(R
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6.2.1.1.1 Bar graph

The CoMo offers the possibility to configure the analogue bar
graph display.

display of
analogous bar
in % of the
alarm threshold

analogous bar linear
or logarithmic

shows possible but-
ton functions

closes the dis-
play settings
menu

Display:

Bar graph in percent: analogous display in % of the alarm
threshold (alternative in the current unit)

X-axis: settings:
- linear (only possibility in case of display in percent based on
alarm threshold)

- logarithmic (2 or 3 decades) only during display current unit

Button functions: numeric display X-

axis logarathmic
f@ here no function 3 decades

end of display setting
-> 'measurement settings' (see 6.2)

select desired menu item

OIS N

change selected parameter
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6.2.1.2 Measurement display — graphic

In the graphic mode (see 5.4) there are two display options ava||a-
ble: 1. graph as a curve (background line and :
thresholds are better to recognise)
2. graph as an area (graph better visible)
If the measuring value is displayed as a graph, the
dividing factor (see 5.6) is deactivated (limited pro-
cessor capacity).

numeric display
with analogous
bar

time axis -
resolution Heax
submeny for fur- s y-axis (measuring
ther settings - value) linear or

Display: possible button functions J{logarithmic

display in search
mode a graph as

% display a graph as

7

Numeric:display of current measuring value in big characters
with analogous bar (see 6.2.1.1)

Curve: measuring value display as a curve

Area: measuring value display as a filled area underneath the
measuring value curve

x-axis: 10s, 100s or 1000s. In case of 1000s, the resolution is
10s. Each time the highest 1-second-value is displayed

y-axis: linear or logarithmic (3 decades)

submenu further settings

Button functions:

here no function
end of display setting

select desired menu item

change selected parameter or continue with a sub-
menu item

(CANE
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6.2.1.2.1 Measurement display — further settings

In the graphic mode it is possible to display the alarm threshold(s)
and the background as lines in the curve. The alarm thresholds
are displayed as a semicolon line and the background as a dotted
line.

activates the BG
line in the graphic
display mode

time axis

changeable )
shows possible »
button functions

Display:

Background line: display of the last
measured background as a dotted lin
in the curve. )

Display threshold: display of the /@
defined alarm threshold(s) as a semicolon | -

Time axis changeable via arrow buttons: The scale of the X-
axis can be changed via the arrow buttons into the following
values: 10s, 100s, 1000s or as a numeric display (1s-value).

If the arrow buttons m were defined for
nuclide selection, a warning about a change
in button assignment is displayed.

display of alarm
threshold(s) in the
graphic display

closes further
settings menu

Button functions:

here no function

end of menu item

m select desired menu item

D change selected parameter
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6.2.2 Background measurement

The background subtraction can be performed in three ways.

1.Background measurement (precise measurement values but
long measuring times)

2.Subtraction of a fixed entered value (see 6.2.2.1)
(measurement less precise but more quickly applicable).

3.Calculate background in the active wall station and store it as
current background value after taking the instrument out of the
wall station.

Activating back- subtraction of a
ground subtraction Backd easuredvalue

subtraction of a g define time of
fixed entered value background
measurment.

shows possible 4
button functions " Further settings
Display:

Background measurement activated: Activating back-
ground subtraction. The menu item background measure-
ment is added to the Quick menu. If the menu item is not
activated, a gross measurement is always made.

Background:

- On Request: Background subtraction after BG measurement

- Input ...cps: Subtraction of BG entered in cps (6.2.2.1)

Measure time: defined measuring time for background
measurement (2-999 seconds).

Submenu with further settings for BG measurement (6.2.2.2)

Button functions:

here no function
©
ﬁ end of menu item -> 'Measurement settings' (see 6.2)

- in input mode: next position
A\ select desired menu item or change selected entry
D confirm entry or continue with a submenu item
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6.2.2.1 Background Input

The subtraction of a manually entered value saves a background
measurement. The CoMo can be used more quickly. But the
measuring values of a net measurement are inexact. The back-
ground values which are subtracted in case of a net measurement
can be entered manually in cps here.

background a

background 8 [ —
shows possible
button functions =
end of
background input
Display:

a: a-background value in cps, to be subtracted in case of net
measurement

B: B- background value in cps, to be subtracted in case of net
measurement

Button functions:

here no function

end of menu item -> 'Background measurement' (6.2.2)
in input mode: next position

LA\ select desired menu item or change selected entry

D confirm entry
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6.2.2.2 Further settings Background meas-
urement

background from
wallstation

- e BG devia-
tion is controlled

possibility to
measure BG after
turning on

tolerance threshold
for BG-control

£

CFS
shows possible B "end ogback- ,
button functions ground menu
Display:

Get background from wall station in the wall station mode.

BG-request: After turning on it is possible to start a back-
ground measurement, provided the net mode is activated.

Threshold active: The current gross measuring value is con-
tinuously compared to the valid background in the net mode.
If the measuring value is lower than the valid background and
the difference is higher than the ,threshold" value, an acoustic
alarm is triggered and a message to remeasure the back-
ground appears. The acoustic alarm is only stopped if the
background measurement is started.

Threshold: Here you enter the threshold value to determine
how far the current gross value may be below the valid back-

ground.
o message for back-
Button functions: ground change:
Fo) here no function
H B

©) s, g

end of menu item Please measure 3dain

->'Background measurement' (6.2.2) o
b \select desired menu item see 7.8

D confirm entry
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6.2.3 Average determination
6.2.3.1 Statistical error

Nuclear decays, i.e. transformation of nuclei are natural, randomly
distributed events. If you examine e.g. a radiation source using a
detector and measures the number of registered events periodi-
cally over a fixed measuring time, then you will see that an accu-
mulation occurs in a certain area. From the size of the area of this
average value you can easily infer the intensity of the source. Its
true intensity, however, remains unknown, since you cannot
choose an infinitely long period of observation. The average value
becomes an exact value only if the period of observation is infinite.
When interpreting the measured values you only have to indicate
the range in which the exact intensity is expected!

The mathematical relationship between random events is de-
scribed by the probability calculus, where the natural distribution,
e.g. in case of nuclear decay, is expressed by a so-called Gauss
distribution.

This can be presented in a simplified manner:

It is more probable to obtain measured values which come close
to the exact quantity than measured values that are subject to sig-
nificant deviations.

It is equally probable that measured values smaller or larger than
the exact value will be obtained (symmetrical distribution).

Example:

A radioactive source of known intensity emits on average 100 par-
ticles per second which are registered by a detector in 1-second
cycles.

The statistical variability for =1 o (sigma) is

V100 =+ 10 counts.
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If a large number of measuring cycles are evaluated, the following
relationship becomes apparent:

Number of Measured values Standard deviation
cycles in % from to (£10)%

68.27 90 110 1

95.45 80 120 2

99.73 70 130 3

99.997 60 140 4

99.999943 50 150 5

Schedule 1

This shows that it may be improbable but by no means impossible
to find a measured value smaller than 50 or larger than 150; how-
ever, this probability is only approx. 1 to 1 700 000.

The purpose of this short mathematical excursion is to further the
understanding of the function of the ring memory.

For the result display, an average is calculated from the number of
values. The number of memory slots are defined in this menu
item. A smaller value e.g. < 10 results in a higher variability of the
reading but small changes are detected faster. A larger value
causes a very stable reading, but small changes require a very
long time and may possibly not be detected.

A general recommendation for setting cannot be given, since the
setting depends on a large degree on your terms of reference.

The CoMo can also be used as a stationary contamination moni-
tor. For this purpose, a light barrier is installed in the active wall
station. This light barrier checks if an object is held in front of the
detector of the monitor. In this case the CoMo switches from the
background measurement to the contamination measurement with
fixed measuring time.
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6.2.3.2 Ring memory

dynamic aver- HVEraslh2
age calculation T

ﬂ:aant'its i

average determi-
nation with ring
memory

shows possible quantity

button functions ~gHIRIEEREN

Display: age setting

dynamic: The ring memory quantity is calculated and set auto-

matically by means of the count rates (see 6.2.3.2.1). A dy-
namic smoothing procedure is used:
y = ( y(old) * (smoothing factor—1)+ count rate )/ smoothing factor
The smoothing factor is calculated with the following formula:
smoothing factor = (100 - radical (count rate)) + 1
Limits: For count rates of over 10000, the smoothing factor is 1.
For low count rates (Background) approx. 100. The advantage
of this is that the standard deviation is always < 1% when the
measuring time is sufficiently long.

Ring memory: The counts are collected in a ring memory. The
values are added and divided by the number of values (see
6.2.3.2.2). If the ring counter is full, the oldest values are
overwritten (first in first out).

Quantity: The number of memory positions is definable from 2 -
99. For count rates > 2000 cps the system uses a fixed ring
memory of 2.

Button functions:

[1 here no function

end of menu item -> 'Measurement settings' (see 6.2)
in input mode: next position

ﬁ
A&\ change selected digit
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6.2.3.2.1 Dynamic average determination:

average count rate (value old): 50 cps
current count rate: a = 60 cps

valudnew) = (valudold) * (100—+/a + 1) — 1) + a) /(100—+/a +1)
valudnew =(50cps*((100-60+1)—1)+60)/(100—60+1)

value (new ) = 50 ,64

The advantage of dynamic average determination is that the
standard deviation is always < 1% if the measuring time is suffi-
ciently long. However, old values (since the device was turned on)
are always taken into account (but with decreasing influence).

6.2.3.2.2  Average determination via ring memory:

average count rage (value old): 50 cps
current count rate: 60 cps

’ is deleted from

ring memory = 16 (seconds) the memory .‘
ring memory total 14}
per memory position count rate in one second counts |[cps]

112 13 415 (6|7 (8 |9 [10{11]12]13|14|151
7866|4862 |45|70|64 |56 (62|51|42|37|26 |38 |28,27|800 50.00

new [60[78|66|48(62(45|70|64|56|62(51|42|37 |26 (38128833 52.06
value

The probability that a value with a deviation > 5 sigma is meas-
ured with a stable background radiation is < 0.01%. If the deviation
of a new value (current count rate) is bigger than 5 sigma, the ring
memory is erased and refilled. Advantage: fast change in case of
a high probability of a (small) change in radiation.
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Example:

Average value of ring memory 50 cps

5 sigma: radical from 50 cps * 5 = 35.4 cps.

Deviation bigger than 5 sigma count rate < 14.6 cps or > 85.4 cps
If the current count rate is > 85 cps, the ring memory is erased and
refilled.

After 16 seconds (if the ring memory is set to 16), the ring memory
if full again.

Every new value is stored. Therefore the oldest value is deleted
from the ring memory.

In this way the last 16 seconds (depending on the defined ring
memory quantity) are always in the ring memory and are the basis
for the displayed average value.

Average determination via the ring memory has the advantage
that the count rate and the calculation time for the displayed value
are known and can be used for further calculations.

Time = ring memory in seconds.

Count rate display value in cps * defined ring memory.
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6.2.4 Detector Area
In order to convert activities [Bq] in area-based activities [Bg/cm?]
the area to be calculated has to be entered in the system.

detector area for
determination of
the measured

value in Bg/cm?

store new
value with
Enter button

meaning of the
function button:
Next position

Display:
Function explanation
Detector area: area over which the measured values have to be
averaged. (Mode Bg/cm?). According to the German Radiation
Protection Regulations: 100 cm%300cm?®

Button functions:

r] here no function
end of menu item -> 'Measurement settings' (see 6.2)
in input mode: next position

A&\ change selected digit

confirm entry
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6.2.5 Measuring mode - fixed measuring time

With the CoMo, a measurement with fixed measuring time can be
carried out if activated in service menu 6.4.5. For this purpose, the
function has to be activated. As an alternative, the measuring time
can be calculated automatically, after defining the maximum statis-
tic error that is tolerated.

measuring time

activating the
measuring mode
I

measuring time in |IASaL )
[pazure Lime (#7| activating measure

easwe tine & 18 £ ) ment with calculated

percent auton. ne urenen configuration auto-

shows possible  /EHAEEEE 28| matic measurement
button functions end of submenu
Display:

Measure mode active: activating measuring mode: After long
pushing the Enter button [, a measurement with fixed meas-
uring time is started.

Measure time: measurement with fixed measuring time

Random error per cent: measurement with calculated measur-
ing time based on maximum statistic error in per cent

Setting for automatic measurement (see 6.2.5.1)

activating measure-
ment with fixed

Button functions:

)
[\

) here no function

end of menu item —>'Measurement settings' (see 6.2)
in input mode: next position

A& \select desired menu item or change selected entry
D confirm entry or change selected line
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6.2.5.1 Measuring mode — automatic measure-
ment

With the CoMo, a measurement with fixed measuring time can be

carried out. Additionally a fixed time interval between the meas-

urements can be defined. In this way you can make a serial

measurement without having to push a button.

activating automatic
measurement

interval in
seconds

shows possible
button functions

end of submenu

Display:
Autom. measurement active: Enabling automatic measure-

ment in the measuring mode. After finishing a measure-
ment, a new measurement is started EETTETETEED
automatically after the defined Interval = 4%
time. The remaining time until a new\‘z:’?m
measurement is started is displayed. X
This is, if activated (see 5.6.1), indicat- [EEEE B
ed with a short acoustic signal. Additionally, every meas-
urement is automatically stored if the automatic store fea-
ture is activated (see 6.3.1.2). At the end of each measure-
ment an acoustic signal (five beeps) follows, if activated
(see 6.6.2).

Button functions:

here no function

end of menu item —>'Measurement settings' (see 6.2)
in input mode: next position

)

A\ select desired menu item or change selected entry
D confirm entry or change selected line
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6.2.6 Minimum and maximum thresholds

The CoMo warns if its maximum limits of count rates are reached.
These limits are outside the linear measuring range. It is possible
to set the limits also lower. This menu item is only shown if it is ac-
tivated in the 'Service' menu (see 6.4.5.1.2).

maximum
threshold By
channel

minimum
threshold B/y
channel

maximum
threshold a
#

max. threshold
(B/y channel
when alpha pre-
sent)

max. threshold
(B/y channel when
alpha present) ac-

Display:

B/y min.: minimum threshold for the B/y channel. Meant to identi-
fy a detector error.

a max.: measuring range limit for the a channel. Since the count
widths of alpha radiation are wider than for B/y radiation, the
limit is factor 10 lower than for the /y channel.

B/y max.: maximum count rate for pure B/y radiation.

B/y max. in a mode: In case of alpha radiation, the maximum
count rate decreases, depending on the height of the present
alpha radiation. Therefore you can set an individual threshold
for the mixed operation a+p/y.

In case of exceeding a threshold, both an acoustic and an optical
alarm are triggered.

Button functions:

@ here no function

end of menu item —>'Measurement settings' (see 6.2)
in input mode: next position

A \select desired menu item or change selected entry
D confirm entry or change selected line
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6.2.7 Detector error

If a detector error occurs in the CoMo, i.e. no pulses are being
measured, an error message is displayed after the time set below.
The error is signaled visually (the display shows 'Detector Error')
and acoustically (rhythmic beeping). This error message is also
indicated if the minimum threshold for the B/y channel is not
reached (see 6.2.6).

Detector Error

Time up to the er-
ror message

shows possible
button functions

visrplad atter

Acknowledge
"

Display:

Display after: The error message appears after the time (1-20
seconds) set here.

Confirm: Turn on the acknowledge mode - If the confirmation is
enabled, the detector error is indicated until it is acknowledged
by pushing the Acoustics key. Otherwise the measurement
display will continue, as soon as pulses are measured again.

Button functions:

@ here no function

end of menu item —>'Measurement settings' (see 6.2)
in input mode: next position

A&\ select desired menu item or change selected entry
D confirm entry or change selected line
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6.3 Measuring value storage

Up to 750 datasets can be stored in the memory of the CoMo. This
function can be turned on or off in the submenu 'Parameter’.

If the memory is full, this is indicated on the display. Depending on
the measuring mode, the text ,memory full“ is adapted to the
available space.

view or delete
stored values

Meaz, value zlorade

parameter setting
of the measuring

vew or delete
stored values
from WIMP

closes the menu
item 'Measuring
value storage'

Display:

Parameter: parameter setting for measuring value storage
(see 6.3.1)

Stored data records: view stored values in chart or in detail;
delete the last value or all values (see 6.3.2)

WIMP values: display stored values made with smear test
station (see 6.3.3 and 8.2), as a table or in detail; Only dis-
played if values from WIMP are available.

Button functions:
O -
@ here no function

ﬁ end of menu item (see chapter 6)

select the desired menu item

D confirm selection
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6.3.1 Parameter measuring value storage
The evaluation and deletion of stored data in the Quick menu
can be locked. In that case, these data are only available in the

Main menu. Eventually present data records do not get lost af-
ter deactivating.

t K t __ Submenu to view /
messuring velue . NATRTEREA | ¢clete messuring
g e VB SRR - /2| es in Quick

menu

edquest rema
activate storage \ Storage in ‘5ear'c.hm:|
feature in ode active

search mode

parameter setting
for measuring

mode

closes the submenu

Display:

Values in quick menu: Measuring values can also be viewed
or deleted in the Quick menu (see 6.3.1.1).

Request remark: You can add a remark of 12 characters to
each measuring point.

Storage in search mode: After pushing the enter button in
the search mode, the current measuring value is stored.

Measuring mode: submenu for parameter setting of storage
in the measuring mode (see 6.3.1.2)

Button functions:

here no function

back to 'Measuring value storage' (see 6.3)

select desired menu item or change selected entry
confirm entry or change selected line

@A O
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6.3.1.1 Measuring value storage in Quick menu

The evaluation and deletion of stored data can be enabled in the
quick menu, so that every user has access to these data.

This is only possible if the storage in the measurement and search
modes (or in both modes) is enabled.

3lues-2 LHUlCK menLe

The stored values
can be viewed in
the Quick menu.

The stored values
can be deleted in
the Quick menu.

shows possible
button functions /ANTENEENE BLER closes the submenu

Display:

View measuring values in Quick menu: Measuring values can
also be viewed in the Quick menu. Additionally you can add a
remark to each measurement.

Delete measuring values in Quick menu: If this function is ac-
tivated, all measurements can be deleted by everyone. This is
only possible if 'View values' is enabled. If the function 'Delete
values' is deactivated, a measurement can only be deleted in
the Main menu, which is not accessible to everyone.

Button functions:

) i
@ here no function

ﬁ back to 'Parameter measuring value storage' (see 6.3.1)

A\ select desired menu item

D change selected line
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6.3.1.2 Parameters meas. value storage in
measuring mode

The storage function can be activated and it is possible to config-
ure if the values are stored automatically or on request.

. TR . = [ activate storage
store after c . 9
measurement: :

automatic storage

after measurement
in measuring mode

closes the submenu

Display:
Active: activating the storage function
Store Value:

- Automatic: After each measurement, the measuring value
is stored automatically.

- On request: After each measurement the system asks if the
measuring values have to be stored.

Button functions:

o) i
@ here no function

E back to 'Parameter measuring value storage' (see 6.3.1)

A\ select desired menu item

D change selected line
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6.3.2 Stored data records

Up to 750 datasets can be stored in the system’s memory. The
function to store has to be activated in the Main menu. (see
6.3.1). To have the values also displayed in the Quick menu, the
function: Values in Quick menu (see 6.3.1.1) has to be activat-
ed.

I add a remark to

shows stored
measuring value

measuring values

nter remar
Last record delete Only the last data
All stored values >fAll records delete record is deleted.
are deleted
T GE— closes the sub-
menu stored data
Display:

View data records: shows stored values (see 6.3.2.1)

Enter remark: You can add a remark of 12 characters to each
measuring value. Display of stored data (see 6.3.2.2)

Last record delete: deletion of the last data record (e.g. after a
false measurement (see 6.3.2.3)

All records delete: deletion of complete database (see 6.3.2.3)

shows possible
putton functions

Button functions:

@ here no function

ﬁ back to 'Measuring value storage' (see 6.3)

A\ select desired menu item

D continue with a submenu item
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6.3.2.1 View data records
The stored measurement values are shown in a list of max. 6

measurement values.
chart heading T

date and value | B

of measurement .

shows possible @ 2|

button functions 9 puleat | closes the measur-

) B=ERA ing value chart

Selected data record

Date, time, value and unit of the selected measurement

If the unit BG appears, this is the Background value. It is valid for

22 is the next measured background. The measuring values 2 —
21 are based on the background of record 1 and the measuring
values 23 and up are based on the background value of record 22.

After pushing the Enter {2 button the measurement value is
shown in detail.
Shows the selected
memory position
Display: Lhalce
Chart heading
all measuring values till the next background measurement. Ex-
ample: Data record 1 is (always) the first background. Data record
The background belonging to the measuring value is also indicat-
ed in the detailed display (see 6.3.2.1.1.1).

Button functions:

@ here no function

ﬁ back to 'Stored data records' (see 6.3.2)
selects the measurement to be shown

D The selected measurement is shown in detail.
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6.3.2.1.1 Display of measurement values in detail

After being selected from the list, the stored measurement values
are displayed with the following details:

defined alarm
threshold

selected nuclide
or external probe
type

measured value ',

date and time of v ] g tg
measurement mneasured to i
99,04,2014 12:29
shows further g Hexl
measurement datg
Display:
Nuclide, measuring mode (CPS) or external probe type
Measuring channel: a, By, a+By or a/By simultaneously
Defined alarm threshold
Selected memory position (maximum 750 memory positions)
Current measurement value indicated digitally
Unit: cps (external probes also uSv/h)
Date and time of the stored measurement

closes the display
of measurement
values

Button functions:

@ here no function

back to measurement value indication in chart format (6.3.2.1)

A\ selects the next or the last memory position

CJ

shows further measurement data (see 6.3.2.1.1.1)
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6.3.2.1.1.1 Further measurement data
After pushing the Enter button @ (Next), further details to the se-
lected measuring value are displayed.

selected memory
position | remark to measuring
asure time ¢ @ value
Ren, &
Back9round background meas-
Measure time @ 13s uring time
background By i 12,6 cprs

Fha closes the detailed
- |display
Display:

Selected memory position (maximum 750 memory positions)
Measuring time (0 s in search mode)

Remark: remark entered to measurement

Background measuring time

Background value in cps

Button functions:
here no function
back to previous screen (see 6.3.2.1.1)

here no function

here no function

(CANE
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6.3.2.2 Enter remark

In order to identify measuring values also after some time, it is
possible to enter a remark to every measurement.

Before adding a remark to a measurement, the measurement is
selected from the list by means of the arrow buttons and confirmed
with the Enter [ button.

.94 12727 3:5 cps
umber:: 2

currently entered REWEE
remark (max 12 character)

e
T selects next digit

Display:

Date, time and value of the stored measurement

Number of the measurement

Remark:
(empty if nothing was entered before)
Push the Enter key to start entry. The digit to be changed is
flashing. You can select the desired character with the arrow
buttons. (sequence: letters, numbers and then special sym-
bols). With the right button you can select the next digit to be
changed. With Enter the new remark is stored.

stored date, time,
measuring value
and unit

Button functions:

7™ :

) here no function
back to measurement value indication in chart format or
select the next digit to be changed

A\ change current character of remark
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6.3.2.3 Delete data record

To avoid a loss of data, the system asks to confirm the deletion
before the data are actually deleted.

selected function:
delete last data
record

security ques-
tion before

Display:
Menu heading
The selected action is displayed inversely.
Security question before deletion

Button functions:

here no function

aborts deletion
back to 'stored data records' (see 6.3.2)

here no function

(CANE

confirms deletion
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6.3.3 Wimp values

Stored values, which were measured in the smear test station
(see 8.2), are displayed as a table or in detail. This menu item
is only displayed when values from WIMP are present, and has
a similar structure as the menu item 'stored data records' (see
6.3.2).

I az add a remark to

measuring value

shows stored
measuring values

Uiey data re

nLer remar
Last record delete Only the last data

All stored values >fll records delete record is deleted.
are deleted
e SRB— closes the sub-
menu stored data
Display:

View data records: shows stored values (see 6.3.2.1)

Enter remark: You can add a remark of 12 characters to each
measuring value. Display of stored data (see 6.3.2.2)

Last record delete: deletion of the last data record e.g. after a
false measurement (see 6.3.2.3)

All records delete: deletion of complete database (see 6.3.2.3)

shows possible
button functions

Button functions:
7o) .
@ here no function

back to 'Measuring value storage' (see 6.3)

select desired menu item

continue with a submenu item
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6.4 Other parameters
Setting of the system parameters.

enable / change

date/time setting ] | P~ occess code
X C o
parameter setting: ;! ime settings for display

menu escape time
P Escare Time

service menu Service

EFi closes the menu

shows possible
button functions

Display:

Access protection- Change code: The access to the Main
menu is / can be protected by a 4-digit code. Input of a new
code. Continue with the submenu 'Access protection —
change code' (see 6.4.1)

Date / Time: setting of date and time (see 6.4.2)

Display: setting of display illumination function and contrast
(see 6.4.3)

Menu Escape Time: define how long a submenu is displayed

(see 6.4.4)
Service menu: special configuration of the device for the appli-
cation; not available for all applications (see 6.4.5)

Button functions:
© here no function
back to main menu (see chapter 6)

select desired menu item

continue with a submenu item

@I )¢
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6.4.1 Access protection — code change

In order to allow only authorized persons (e.g. radiation protection
responsible persons) to change the system parameters, the ac-
cess to the main menu can be protected by a 4-digit code number.
The menu item can also be called 'Code change', depending on
the setting of the menu item 'Access protection' in 6.4.5.1.1

The access code upon delivery is: 0 OOO

shows current
code nhumber

Display:
active: The access to the main menu is protected by the input of
a 4-digit-code number. This item can be disabled in service
menu 6.4.5.1.1.
Code number: display of the current access code to the main
menu

Button functions:

here no function

end of menu item -> 'Other parameters' (see 6.4)
in input mode: next position

select desired menu item or change selected entry

(CANE

change selected menu item or confirm new code

page 70



CoMo user’s manual

6.4.2 Date/Time setting

In order to assign a correct date and time for the measurement
results of the measurement value storage, the CoMo is equipped
with a battery-operated clock.

The clock does not switch from summer- to wintertime and
vice versa automatically. This has to be done manually.

current system
time

changed system) cm
time

0
shows possible 833'“'2814 12:53
button functions ~ R x

——

ate 11e The digit that can
2814 12:33:29

be changed is
flashing

Push this button to
select the next digit
to be changed.

Display:
current:  display of current date and time
set: display of system time to be changed

Button functions:

@ here no function

end of menu item -> 'Other parameters' (see 6.4)
in input mode: next digit

AL\ change selected (flashing) digit
D change current setting or store new system time
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6.4.3 Display
Here the settings for display contrast are made and it is possible
to enter a submenu for display illumination setting.

settings for settings for
illumination contrast
shows possible back to previous
button functions _ho + =ICW | henu item

Display:

Illumination: Submenu item for setting of the display illumina-
tion function (see 6.4.3.1)

Contrast: The display contrast can be set between 1 (almost
no contrast) and 99 (very high contrast).

Button functions:

o)

) here no function

©

end of menu item -> 'Other parameters' (see 6.4)

select desired menu item

change selected line or confirm brightness value

@A)
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6.4.3.1 Illlumination

Since the illumination of the LC display requires rather much
energy, the illumination can be adapted to your individual re-
quirements.

illumination i " S p— illumination
uminatlon on
illumination time t
after button push
Threshold

brightness Lho b
threshold back to previous
Display: menu item

Illumination off: The automaticilluminationfeatureisturned off.

Illuminationon: The automaticillumination feature is turned on.

after Button: If a button is pushed, the illumination is active
for a definable time.

Duration: illumination time after pushing a button

automatically: In case of a light intensity of less than the ad-
justed light intensity, the LCD illumination is turned on au-
tomatically.

Threshold: Eight steps can be selected for the brightness
threshold. At a low threshold, the background illumination is
enabled already at relatively bright lighting conditions. At a
high threshold, the background illumination is enabled only
at a low light intensity.

Button functions:

@ here no function

ﬁ end of menu item -> 'display' (see 6.4.3)

select desired menu item

D change selected line or confirm brightness value
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6.44 Menu escape time

In order to make the CoMo 170 faster to operate, the function
Menu escape time was introduced. This function is only useful in
the Quick menu and for nuclide selection, which is the reason why
the menu escape time is very short for these functions. The signif-
icant longer escape times in the Main menu are meant to switch
back a device that has been left in the Main menu to the measur-
ing mode automatically.

automatic return: -w automatic return:
short time ; L ) long time

shows possible 0"1"3 by button automatic return:
button functions off

Display:
Automatic return:

short: Main menu: approx. 4 min. Quick menu: without changes
approx. 8 sec. After changes approx. 3 sec.

long: Main menu: approx. 8 min. Quick menu: without changes
approx.16 sec. After changes approx. 6 sec.

only by button: automatic return turned off

Button functions:
%@) here no function
©)
E end of menu item -> 'Other parameters' (see 6.4)

A \select desired menu item
D change selected line
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6.4.5 Service
The CoMo is optionally available with enabled service menu.

The access code upon delivery is: 1 OOO
The following functions can be set via the service menu:

menu functions to

be (de-)activated —— - setting minimum /
maximum thresh-
olds

shows possible IR

button functions

Display:

menu restrictions: Enabling or disabling of several menu re-
strictions. In this way it is possible to adapt the device to dif-
ferent fields of application (see 6.4.5.1).

min. = max. Thresholds: Possibility to set minimum and maxi-
mum thresholds (see 6.4.5.2)

gamma correction: Possibility to set gamma correction; (if func-
tion enabled see 6.4.5.1.1 and 6.4.5.3)

factory settings: Reset device or detector to factory settings
(see 6.4.5.4)

Code service: Change access code to service menu (see
6.4.5.5)

Button functions:

Y here no function
©)

end of menu item -> 'Other parameters' (see 6.4)

m select desired menu item

D confirm entry
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6.4.5.1 Menu restrictions

In order to adapt the functions of the CoMo optimally to the re-
quired field of application, the item menu restrictions was integrat-
ed. On the following 3 pages the possible parameter settings are
shown. n

2 thresholds per nuclide

activity measurement turned off J

[ ]
%ﬁ activity measurement in Bq/an
. Bascm2
nuclide vector on/off ulidevector E§ double nuclide a + B/y on/off
h ibl o
shows possible button e mher menu restrictions )

functions

Display:
2 alarm thresholds can be set per nuclide: one for the search

mode and one for the measuring mode.

The function Graph as a curve or an area: enabled / disabled

Only CPS: All nuclide functions are disabled

The activity measuring range for Bq is enabled. All nuclide func-
tions are activated.

The area-related activity measuring range for Bg/cm? is ena-
bled. All nuclide functions are activated.

The function to measure two nuclides in a particular relation to
each other (nuclide vector) is displayed in the list as an addi-
tional nuclide.

In the nuclide list, a mixed nuclide of an a and a B/y nuclide
(Double nuclide) is displayed and can be defined under the
nuclides.

Button functions:

P~ here no function
[N

to next screen (see 6.4.5.1.1)
A\ select desired menu item

D change selected line
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6.4.5.1.1 Further Menu Restrictions 1
Further possible parameter settings for the CoMo basic setting.

enabling access - N display of a + B/
protection to main [":m_[‘_e CPS (] = B.v )
ccess ProLection mmacorrectlon on/off

definition of gamma Gamma correction [#

correcion in main menu__MGammacor. in menu Ly
Dun, averade [®

data storage on/off Data storade [®]
i [

shows possible button ESI. ' node
functions -

nolce + 148
Display:

The Double cps mode is enabled in the nuclide / mode selec-
tion.

The menu function Access protection is displayed in the main
menu and can be enabled or disabled there. If the display of
this function is disabled in the main menu, the access protec-
tion to the main menu is always active.

Gamma correction function on/off

Possibility to enable / disable Gamma correction in main
menu.

Enable possibility to select dynamic average determination
(see 6.2.3.2.1)

Enable menu item Data storage

Enable Measuring mode in menu

dynamic averag determin-
ation in main menu on/off

measuring mode in main
menu on/off

further menu restrictions

Button functions:

7o) -
@ here no function

>

to next screen (see 6.4.5.1.2)

m select desired menu item

D change selected line
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6.4.5.1.2  Further Menu Restrictions 2
The last screen of possible parameter setting for the CoMo basic

setting.

Automatic measure-

) ment in main menu

minimum and
maximum

threshold in main
menu

submenu
language selection

end of menu

restrictions

Display:
Setting of Minimum and maximum thresholds enabled in
main menu.
The Automatic Measurement is listed on the menu 'Measuring
Mode' (see 6.2.5.1) and can be enabled and paramterized

there.
Language selection: In this submenu (see 6.4.5.1.2.1) you can

configure the language selection.

Button functions:
%@) here no function
©

end of submenu -> 'Service' (see 6.4.5)

m select desired menu item

D change selected line
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6.4.5.1.21 Language selection

Language selection settings

language selection
available in main
menu

> end of menu lan-
B guage selection

shows activated
language and al-
lows to select an-
other language

Display:
Language in menu: If activated, the language selection can be
opened in the main menu.
active: display of the active language; If you select this menu
item, the language selection menu (see 6.5) appears.

Button functions:

7o) -
@ here no function

back to 'menu restriction 2' (see 6.4.5.1.2)

m select desired menu item
D change selected line
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6.4.5.2 Minimum and maximum thresholds

The CoMo warns if its maximum limits of count rates are reached.
These limits are outside the linear measuring range. It is possible
to set the limits also lower. minimum
threshold gry

maximum
threshold By
channel

max. threshold
(B/y channel when
alpha present) ac-

58660
tivated Ej
shows possible button functions

Display:

B/y min.: minimum threshold for the B/y channel. Meant to identi-
fy a detector error.

a max.: measuring range limit for the a channel. Since the count
widths of alpha radiation are wider than for B/y radiation, the
limit is factor 10 lower than for the /y channel.

B/y max.: maximum count rate for pure B/y radiation.

B/ly max. in a mode: In case of alpha radiation, the maximum
count rate decreases, depending on the height of the present
alpha radiation. Therefore you can set an individual threshold
for the mixed operation a+@/y.

sm~ (B/y channel
when alpha pre-
sent)

Button functions:

O -
D) here no function

end of menu item -> 'Service' (see 6.4.5)
in input mode: next position

VA select desired menu item or change selected entry
D confirm entry or change selected line
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6.4.5.3 Gamma correction

Due to secondary effects (see 9.2.3), present alpha radiation leads
to an increased crossover from alpha into the beta/gamma chan-
nel. This influence can be balanced by calculation with the so
called gamma correction. This menu item can be disabled in ser-
vice menu 6.4.5.1.1.

gamma correction
On/Off Hi
shows possible = Lholce & T4
button functions

tion
terminates meas-
urement settings
Display:
Active: gamma correction activated
Factor: setting how many counts from the alpha channel have
to be subtracted from the beta/gamma channel.
Example:
1000 counts in the alpha channel generate 100 counts in the
beta-/ gamma channel. With a factor of 0.1 the system sub-
tracts 0.1 x 1000 cps (from the alpha channel) = 100 cps in the
beta-/ gamma channel.

correction factor
for beta-/ gamma
channel calcula-

Button functions:

7

(D) here no function

back to 'Service' (see 6.4.5)
in input mode: next position
A\ select desired menu item or change selected entry

D confirm entry
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6.4.5.4 Factory settings

The CoMo can be reset to its settings upon delivery. The data are
stored on two different locations (in the device and in the detector)
and can therefore be reset separately.

1. Only the device-specific settings (e.g. measuring mode,
storage and display mode) are reset to their factory set-
tings

2. The detector-specific data like nuclide settings with their
efficiencies are reset.

The system asks to confirm before reset to their parameter set-
tings upon delivery.

‘ezel 1o
Nuclide parame- Factora default:z
ters are reset. (Device Farameters

Remark:
The parameters
are reset.

Device parame-
ters are reset.

FRe~ Closes submenu
factory settings

Display:
Reset all device parameters to their settings upon delivery
Reset all nuclide parameters to their settings upon delivery

After resetting the nuclide parameters, a recalibration of the nu-
clides is recommended!

Button functions:

O i
@ here no function

aborts reset
end of menu item -> 'Service' (see 6.4.5)

m select desired menu item

D confirm entry
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6.4.5.5 Servicecode

In order to allow only authorized persons (e.g. radiation protection
officer) to change the system parameters, the access to the ser-
vice menu can be protected by a 4-digit code number.

The access code upon delivery is: 1 OOO

display of cur-
rent code num-
ber

shows possible
button functions o chard: B
Display:

current access code

Button functions:

here no function

end of menu item-> 'Service' (see 6.4.5)
in input mode: next position

change selected number

confirm entry or change selected line

(CANE
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6.5 Language
The setting of language can be (dis)abled in service menu (see
6.4.5.1.2.1).

Landuade

Copamsh ) LEeaneas

Faho
Nederlands

Display:

It is possible to select one of the currently 5 available languages:
English
German
French
Spanish
Dutch

Button functions:
o) -
Q) here no function
E back to main menu (see chapter 6)
AF\ select desired language

D setting of the selected language
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6.6 Acoustics

In the submenu acoustics, the parameters for acoustic features
are set.

Acoustic single I
pulses "
Sound settings sound settings
bration motor
(Key function L. keu function

shows possible / alstatlon
button functions

closes the submenu

, Acoustic alarm

s Setting of
vibration motor

Acoustic for smear
test counter and
wall station

Display:
Acoustic pulse: The acoustic single counts a, By or GM-
counter tube (option) are turned on/off (see 6.6.1).

Alarm: The acoustic alarm in case of alarm threshold exceeding
in the search / measuring mode and the beeps during meas-
urement are (de)activated (see 6.6.2).

Sound setting: Button beep, volume and acoustic factor are
set (see 6.6.3).

Vibration motor: settings of vibration motor (see 6.6.4).
Key function: Functions of the acoustic button are set (see
6.6.5).

Wimp / Wall station: The CoMo’s acoustics when using in the
wipe test or wall station are configured (see 6.6.6).

Button functions:

here no function

back to main menu (see chapter 6)
select desired menu item

continue with a submenu item

(CANE
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6.6.1 Acoustic pulse

You can activate or deactivate the acoustics for single pulses
here.

single pulses By
channel On/ Off

single pulses
probe On / Off

—N closes menu

shows possible

button functions T RALL

Display:

Acoustic pulse a: The acoustics for single pulses a are turned
on/off.

Acoustic pulse By: The acoustics for single pulses By are
turned on/off.

Acoustic pulse GM: The acoustics for single pulses of the GM-
counter tube (option) are turned on/off.

Probe: The acoustics for single pulses of a connected probe
(see chapter 8.4) are turned on/off.

Turning on-/off the acoustics for single pulses of the current-
ly displayed measuring channel (a and/or By) or GM (Sv/h) is
also possible by shortly pushing the acoustics-button in the
search mode.

Button functions:
) .
(L)) here no function

end of menu item -> 'Acoustics' (see 6.6)

m select desired menu item
D change selected menu item
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6.6.2 Alarm
The acoustic alarm for the search and measuring mode can be
(de)activated.
The vibration alarm is independent from the settings made here.
The acoustic alarm can also be activated/deactivated via the
acoustics button (see 5.6), provided this is set in the 'Acoustics |
Button function' menu (see 6.6.5).

in measuring

Beep after
measurement
mode

shows possible
button functions > [ MIRIEEEERRT SR — closes menu

acoustic warning
in search mode

zearch

Beep after meas, [X]

acoustic warning

Display:
Alarm search: acoustic alarm in case of alarm threshold ex-
ceeding in search mode active
Alarm measure: acoustic alarm in case of alarm threshold ex-
ceeding during measurement active

Beep after measurement: Acoustics indicating end of meas-
urement are turned on/off.

Button functions:
© .
(L)) here no function

E end of menu item -> 'Acoustics' (see 6.6)

select desired menu item

VA
D change selected menu item
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6.6.3 Sound settings
Here you can set the parameters for keyboard beep, volume of
speaker and earphone (accessory). The volume can also be set in
the acoustics menu (see 5.6), provided this is configured in 6.6.5.

volume keyboard
volume of speaker |y ==
Keuboar

t |~ beep
— —————— N\ JGTE L R .
dividing factor Uolume: speaker function
for acoustic offs when heaEPH.[X when earphone
ﬁgngsﬁic factor 1 active

single pulses C
30F . s ——

shows possible | | headphone volume

-

Display:

Keyboard beep: Low, High or off [].
To adapt the operation of the contamination monitor to different fields of appli-
cation, the function “Keyboard beep” has been integrated. In a noisy area
(e.g. industry) and eventual operation with gloves, it is useful to activate the
loud mode of the keyboard beep. In other areas, this setting can be disturbing.
In that case, the keyboard beep function can be switched to the quiet mode or
turned off.

Volume: The default volume of the CoMo can be adapted to the field of appli-
cation in 7 steps. (e.g. industry = high and doctor’s practice = low)

off, when headphone: If activated, the speaker is turned off whilst the ear-
phone is used.

Acoustic factor: The acoustic single pulses can be reduced by the dividing
factor (factor = divisor).

Headphone: The earphone volume can be set.

L 1n3s

closes the submenu

Button functions:
o) here no function
[\

end of menu item -> 'Acoustics' (see 6.6)
in input mode: next position

select desired menu item or change selected entry

D change selected menu item or confirm new code
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6.6.4 Vibration motor
Here you can set the parameters for the vibration motor. The vi-
bration motor is only activated in case of exceeding an alarm
threshold.

vibration always

pulsating

vibration

shows possible (Cholce T46) B
button functions closes the submenu
Display:

Vibration motor:

- off: Vibration motor is turned off.

- always: The vibration motor always generates a vibrating
alarm in case of exceeding an alarm threshold (exception:
see 'with headphone').

- when sound off: If the acoustic alarm is activated, no vibrat-
ing alarm is generated in case of exceeding an alarm thresh-
old.

with headphone: If not activated, the instrument does not vi-
brate in case of exceeding an alarm threshold when the ear-
phone is connected.

pulsating: The instrument’s vibration is periodically interrupted.

Button functions:

()

(L) here no function

end of menu item ->'Acoustics’ (see 6.6)

m select desired menu item
D change selected menu item
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6.6.5 Key function
The function of the acoustics button and the menu items which
are desired to be displayed in the acoustics menu are configured

here.
In the search mode, the acoustics menu can be opened via the

speaker button (see 5.6). Quit alarm with
gd tunction

menu item alarm | [f " [y
menu item volume

arm
Vibration motor ] | Ualume [
gé%g'ii?"rﬂgtg? E 1_"menu item acoustic
factor
- closes the submenu

J
'

bt
&
A

shows possible
button functions

Display:
Confirm: The possibility to quit the acoustic alarm with the

acoustics button can be turned on/off.

Alarm: The menu item 'Alarm’ is (not) displayed in the acous-
tics menu.

Volume: The menu item 'Volume' is (not) displayed in the

acoustics menu.
Vibration motor: The menu item 'Vibration motor' is (not) dis-

played in the acoustics menu.
Acoustic factor: The menu item 'Acoustic factor' is (not) dis-

played in the acoustics menu.
Button functions:

[1 here no function

>

end of menu item -> 'Acoustics' (see 6.6)

select desired menu item

change selected menu item

@~

page 90



CoMo user’s manual

6.6.6 Smear test counter / Wall station
Here you can set the parameters for acoustics, when the CoMo is
placed into an active wipe test station (see 8.2). You are forward-
ed to the submenu 'Wall station'.

Alarm

submenu
wallstation

shows possible

button functions

i
Display:

Alarm: The acoustic alarm in case of exceeding an alarm
threshold is (de)activated.

Count down: During measurement, a beep is generated every
second.

Volume: The acoustics volume for the wipe test station is set.

Wallstation: forward to the submenu for acoustics settings
when using with the wall station.

Button functions:

7o) .
(W) here no function

end of menu item -> 'Acoustics' (see 6.6)

m select desired menu item

D change selected menu item
continue with a submenu item
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6.6.6.1 Wall station

Here you can set the parameters for acoustics, when the CoMo is
placed into an active wall station (see 8.1).

dividing factor for
acoustic single p

‘. K]
farn (Count down
T g L

Uofine
shows possnble
button functlons

Display:
Acoustic pulse: The acoustic single pulses are turned on/off.

Acoustic factor: The acoustic single pulses can be reduced
by the dividing factor (factor = divisor).

Alarm: The acoustic alarm in case of exceeding an alarm
threshold is (de)activated.

Count down: During measurement, a beep is generated every
second.

Volume: The acoustics volume for the wall station is set.

Button functions:

here no function

back to menu 'Smear test counter / Wall station' (see 6.6.6)

select desired menu item

@~ )0

change selected menu item
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6.7 Info

The info screen is almost the same as the start screen and gives
an overview of serial number, software version, battery voltage

and eventual errors in the system.
device name

Contamil battery voltage
Mon1; -
: ~[software version ]
l41 8 _
il end of info menu ]
Display:
Company name
device name

measured battery voltage
serial number of the CoMo
software version

Button functions:

7o) i
@ no function

ﬁ back to main menu (see chapter 6)

m no function
D further info (see 6.7.1)
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6.7.1 Software-/ Hardware versions
For an eventually necessary diagnosis, the next screen can dis-
play further information to the versions of device and detector.

hardware version
CoMo -
=L 101

detector number

e it .-.‘.1
- on ML
iy Hext

software version
detector

end of info menu

Display:
SW: software version of CoMo
HW: hardware version of CoMo
Detector number
SW: software version of detectors
HW: hardware version of detectors

Button functions:

o) i
@ no function

E back to previous menu (see 6.7)

m no function
D further info (see 6.7.2)
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6.7.2 Further adjustment information
For an eventually necessary diagnosis, the next screen can dis-
play further information to the state of adjustment of the device.

alpha threshold defined high
d

iscriminator ot A iaal) voltage
alpha . ¢ 3

- L —"current alpha
beta/gamma ‘ Mma ! count rate
threshold - lscr, B/y i

— = /Gammat 6,2 CPS current beta-/
discriminator i § i
beta/gamma

l,' amma count rate
Display:

HV: defined high voltage

Alpha: alpha threshold

Discriminator a: defined alpha threshold
current Alpha count rate

Beta: beta/gamma threshold

Discriminator B: defined beta/gamma threshold
current Beta/Gamma count rate

end of further info
menu

Button functions:

@ no function

E back to previous menu (see 6.7.1)
m no function

D no function
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7 Measurement

7.1 Continuous measurement — Ratemeter mode
After the device has been turned on and the start screen has ap-
peared, the instrument automatically switches to the measurement
mode. If net measurement is set and 'BG-request' is activated in the
menu 'Measure settings | Background measurement | Further set-
tings' (see 6.2.2.2) a background measurement (see 5.7.1) can be
started immediately. The CoMo starts its measurement process us-
ing the parameters defined last time.

selected
measuring mode

selected
measuring
channel

current value as Ff‘l-!_rﬁ—l—l"‘ | Bg/cm?, uSv/h)
digital reading ) @ 56 l
Disolay’ analogous displa

selected measuring mode or selected nuclide
Measuring channel: a, By, a + By ora/ By
Defined alarm threshold
Gross / Net: measurement value with or without background
subtraction
Current measurement value + measuring unit (cps, Bq or
Bg/cm?, with integrated GM counter tube (u,m) Sv/h)
Analogous indication in the current unit or in % of the alarm
threshold (see 6.2.1)
Button functions:
7 short pushing: Quick menu (see 5.7)
W4 long pushing: Turn on / off

ﬁ short pushing: acoustic single pulses On / Off

long pushing: acoustics menu (see 5.6)

A\ invoke the nuclide selection, if active (see 5.5).

short pushing: store measuring value, if active (see 6.3.1 and 7.2)
long pushing: start measurement, if active (see 6.2.5 and 7.3)
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7.2 Measuring value storage in search mode

If the measurement value storage function has been activated in
the Main menu (see 6.3.1), every currently displayed measure-
ment value is stored after short pushing the Enter button 2. For
this purpose, the next free memory position is used and shortly
shown at the LC display after storage.

memory

position

If the function 'Enter remark'’ is activated (see 6.3.1), the question
if a remark has to be entered appears first. (This can also be done

afterwards in the measuring value menu.)
measured
value

entry of a

remark further to sto-
rage

Display:

memory position of last stored value or measuring result with
request to enter a remark

Button functions:

@ during display no function
ﬁ store measuring value
A&\ during display no function
(

submenu to enter a remark
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7.3 Measurement with fixed measuring time

If the function ”Measurement with fixed measuring time” has
been activated in the Main menu (see 6.2.5), a measurement with
predefined measuring time is started after pushing the Enter but-
ton [1>2s. This can be repeated automatically with a definable
interval (see 6.2.5.1). If activated (see 6.6.2), the end of a meas-
urement is marked wnth a fivefold acoustic signal.

defined meas- defined alarm
urement channel hold
o indication gross

T
/ net measure-

B 38!11!

digital indication deflned e

e |

M Tine 6 =<

analogous indi-
cation of the total
measuring time

indication of
remaining time
in seconds

Display:
selected measuring mode or selected nuclide
Measuring channel: a, By, a + By ora /By
Defined alarm threshold
Gross/Net: meas. value with or without background subtraction
Current measuring value + unit
Analogous indication of the total measuring time.
(Indication in percent of the total measuring time)
Remaining measuring time in seconds

Button functions:

@ no function

no function

m no function

D aborts measurement
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74  Measurement with calculated measuring
time based on error limit

If the function Measurement with calculated measuring time based on error
limit has been activated in the Main menu (see 6.2.5), a measurement is started
after pushing the Enter button @ (> 1's, or automatically see 6.2.5.1). The
measuring time is calculated continuously on the basis of the pulse rate and the
desired maximum statistic error. With this data, the total measuring time is cal-
culated and indicated analogically as a scale at the display. The past measuring
time is shown analogically as a bar in % of the calculated total measuring time. If
activated (see 6.6.2), the end of a measurement is marked with a fivefold acous-
tic signal

indication gross
/ net measure-

analogous indi-
cation of the total
measuring time

Display:
selected measuring mode or selected nuclide
Measuring channel: a, By, a + By ora /By
Defined alarm threshold
Current measuring value + unit
Analogous indication of the total measuring time (Indication in

percent of the total measuring time; depending on pulse rate)

Reached statistical error in percent

Button functions:

) i
@ no function

indication of
reached statis-
tical error

no function
VARLS function
D aborts measurement
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7.5 Storage after measurement
Depending on the setting in the submenu 'Parameter meas. value
storage in measuring mode' (see 6.3.1.2) there are two options for

storing. Depending on the settings, you can also add a remark
(see 6.3.1).

Manual:

The device stores
the shown value

and returns to the
measuring mode.

The device re-
turns to the
measuring mode
without storage.

Automatic:
shows the memory
position of the data
record

start of a new ‘
measurement -

Display:
selected measuring mode or selected nuclide
Measuring channel: a, By, a + By ora/ By
Measuring value stored as gross or net value
Defined alarm threshold + unit
Stored measuring value + unit
memory position of the automatically/manual stored data record
Question: store or continue without storing/

Button functions:

The device returns
to the continuous
measuring value in-

no function

A

return to measuring mode without storing

no function

store displayed measuring value/
start new measurement

@A )O
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7.6 Alarm threshold exceeding

The acoustic alarm in case of an alarm threshold exceeding can
be quit with the speaker button, if this was activated in the main
menu (see 6.6.5), or ends as soon as the values are below the
threshold again. If, in one of the cps-modes, the first alarm thresh-
old (see 6.1.1.3.1) is exceeded and the acoustic alarm is quit, the
second alarm threshold is activated, provided it is defined (see
6.4.5.1).

The red LED in the foil keyboard is burning in case of alarm
threshold exceeding and the defined (active) alarm threshold is
periodically displayed inversely. If activated, the vibration motor is
also started in case of alarm threshold exceeding (see 6.6.4).

Measuring channel = second alarm
- - B LI threshold
.

current value as ‘ B 1c S,1:::::;l:ze(-)r:;ent
e a—

analogous display (g - ——
3-fold logarithmic a1 1 18 108 %igre_ci;i|tt|ng.

Display:
Measuring channel: a, By, a + By or a / By s
Defined alarm threshold (in case of ex- ' P

ceeding: periodically displayed inversel F"""’""“""‘l,
until algrm is quit) Y g e 300 Lk

Currentmeasurement value + unit

Analogous indication in the current unit or in % of the alarm
threshold (see 6.2.1)

Button functions:
@ short pushing: Quick menu (see 5.7)
N

long pushing: Turn on / off

short pushing: acoustic single pulses On / Off
long pushing: acoustics menu (see 5.6)
m invoke the nuclide selection, if active (see 5.5).

short pushing: store measuring value, if active (see 6.3.1 and 7.2)
long pushing: start measurement, if active (see 6.2.5 and 7.3)
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7.7 Display ,,Ofl“ (Overflow)
If the display range (see 9.1) is exceeded, the message ,Ofl" for
Overflow is displayed.

Overflow — Display numeric (see 5.3):

defined alarm
selecteql - threshold
measuring mode 7 CF& y 23,8 cF
EES ™ measuring value
selected
measuring u f
channel

without background
analogous display | g 560 1k%

subtraction
Overflow - Display graphic (see 5.4):

LOfl* for exceeding
I(the display range

L,Ofl.“ blinking in-
versely as an in-
y-axis (meas. 5 dication for ex-

value) T ceeding the dis-
play range

Display: see 5.3 and 5.4

Button functions:
@ short pushing: Quick menu (see 5.7)
W—4 long pushing: Turn on / off

short pushing: acoustic single pulses On / Off
long pushing: acoustics menu (see 5.6)

A\ invoke the nuclide selection, if active (see 5.5).

short pushing: store measuring value, if active (see 6.3.1 and 7.2)
long pushing: start measurement, if active (see 6.2.5 and 7.3)
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7.8 Background invalid

The current gross measuring value is continuously compared to
the valid background in the net mode, if this is activated (see
6.2.2.2). If the measuring value is lower than the valid background
and the difference is higher than the ,threshold” value, an acoustic
alarm is triggered and a message to remeasure the background
appears.

message of

invalid e = &
background j 22 cps< background
8 cPs

currently

measured gross (| Please measure adain
measuring value

| S background is
. remeasured
Display:
stored.: the stored valid background
current: the currently measured gross measured value

The acoustic alarm is only stopped if the background measure-
ment (see 5.7.1) is started.

Button functions:

[] no function

E Remeasure background

A&\ no function

D no function
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8 Optional measuring functions

8.1 The active wall station
The CoMo can be used as a stationary contamination monitor in an
active wall station. For this purpose, the device has to be placed in-
to the wall station. Depending on the parameter setting, the device
continuously measures the background and switches to contamina-
tion measurement with fixed measuring time (e.g. 5 seconds) as
soon as the object to be measured is held before the detector.
Thanks to a light barrier, which is mounted approx. 10 mm under
the detector, the system recognizes when to switch from back-
ground to contamination measurement. For the control of the func-
tion, no additional cable connection from the wall station to the
monitor is necessary. The information is transmitted through the
handle by infrared rays. Additionally, if a charging unit is used, the
rechargeable batteries in the CoMo are charged. The charging
function is shown in the foil pad by a LED:
a. Fast blinking or continuous light means charging
b.  Slow blinking means that the batteries are charged and the
device switches to preservation charge.
If an optionally available power supply adapter (5 Volt) is used in-
stead of the charging adapter (9 Volt), the CoMo is supplied with
power and the batteries are not charged. This is useful in case of
using non-rechargeable batteries.
Attention! Never use batteries together with the charging
adapter. The instrument can be destroyed by leaking or boil-
ing batteries. ?

. 500 mAT
position of the
” light barrier
' ~ power supply
: I
" | | cable for
' adapter or

charging unit
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8.1.1 Measurement

The contamination monitor CoMo is a mobile measuring system
equipped with large-area detectors. The available active wall sta-
tion is designed in such way that the person being monitored holds
his hands in front of the detector, which is installed at the bottom
of the housing. As soon as the hands are positioned correctly, a
contamination measurement starts automatically, e.g. for
10 seconds. The instructions required for performing a contamina-
tion measurement are shown at the LCD display.

analogous scale CFS By 588 €F= [ defined alarm
in percent of the 3 threshold

alarm threshold

(if exceeded, also —
percent above H""‘I‘“"""I remaining
alarm threshold) ) 5@ 1083 measuring time

Display:
Nuclide
Measuring channel: a, By or a+fy
Defined alarm threshold: cps, Bq or Bg/cm?
Currently remaining measuring time
Analogical indication in % of the alarm threshold

Button functions:

@ no function

no function

m no function — or nuclide selection, if activated

D no function
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8.1.2 Measurement result
The measurement results are displayed at the end of the meas-
urement. If contamination is detected, the measuring values are

displayed in cps, Bq or Bg/cm?. If no contamination has been de-
tected, this will be indicated in plain-language text.

PS By 58,8 crs defined alarm
180 . lthreshold

analogous scale
in percent of the
defined alarm

threshold

selected nuclide
or one of the
cps modes

measurement
result and
measuring unit

lces By 50,8 cps

K,
4

This text is dis-
played at the end of

H""‘I""""‘l | the measurement if

; . ==s, || NO CONtamination
D_I:lpl—al\_i‘ e Bl has been detected.
uclide

Measuring channel: q, By, or a+By

Defined alarm threshold: cps, Bg or Bg/cm?

Current measuring value or note: No contamination
Analogical indication in % of the alarm threshold; if the warn-

ing threshold is exceeded, the display switches to k% =
1000% (0.1 k% = 100%).

Button functions:

@ short pushing: Quick menu (see 8.1.4)
B4 long pushing: Turn on / off

no function

A\ no function - or nuclide selection, if activated

D no function
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8.1.3 Acoustic

No acoustic menu available. Settings are made in main menu.

8.1.4 Quick menu
The Quick menu contains important functions which have to be
changed quickly during measurement (e.g. acoustic pulse on/off).
Push the On/Off button @ to open the Quick menu.

unit: cps, Bq,
Bg/cm? or uSv/h
[ GM active (option)

Submenu nuclide
selection

o LU offdevice ]

close Quick menu ]

subtract back-
ground during
measurement:

shows possible
button functions

Display:

Unit: with the four pulse modes only cps, with all other nuclides
either Bq or Bg/cm?

GM active: en- (dis-)able GM-counter tube (option)

Gross/Net measure: measured values with/without background
subtraction

Nuclide selection: via arrow buttons or as an alternative via
Quick menu

Main menu: access protected by a code number

Device switch off: This function is possible in the Quick menu.

Button functions: The CoMo can also be turned off by
Button Tunctions. pushing the On/Off button long.

@ Off button

End of Quick menu

m Select the desired menu item

Change a selection or
continue with a submenu
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8.1.5 Main menu active wall station
8.1.5.1 Code input

The access to the main menu is protected by a 4-digit code to rule
out any inadvertent modification of the system parameters.

[ The access code upon delivery is: 0000 |

The digit that can be ) SRS T
changed is flashing.
_ Bgﬂﬂ Push this but-
ton to select the
shows the buttons to

next digit to be
changed.

Display:
Access code

Button functions:

7 here no function
©

select next position

VAl change value of selected digit U9..0 and ﬂo..g.

D confirm code
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8.1.5.2 Main menu items

Setting of the system parameters

submenu for T T
parameter setting M3 =

submenu for back-
ground measure-
ment

shows possible but- >
ton functions

Display:

Nuclide settings: define parameters of the nuclide-specific da-
ta, as described in chapter 6.1

Measure settings: setting of measure time (see 8.1.5.3)

Background: setting background measurement (see 8.1.5.4)

acoustics: Acoustics setting as described in 6.6.

submenu for
nuclide setting

Button functions:

o) .

L) here no function

ﬁ close the Main menu - return to the measurement mode

select desired menu item

D continue with a submenu item
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8.1.5.3 Measure settings

The measuring time for contamination measurement can be set
here.

e Heading of this item ]

Measure time in
seconds

Change measu- .
rement time

Display:
Measure time: contamination measurement with fixed measur-
ing time

Button functions:

o)

) here no function

end of menu item —> Main menu (see 8.1.5.2)
in input mode: next position

A\ change selected entry
D confirm entry or change selected line

page 110



CoMo user’s manual

8.1.5.4 Background measurement

The background subtraction can be performed in three ways.
1.Background measurement after turning on device
2.Background measurement, if no contamination measurement

is running.
3.Subtraction of a fixed entered value (measurement less pre-
cise but more quickly applicable). background meas-
urement between

|/ the contamination

measurement

define time of
background
measurment.

shows possible
button functions

Display:

active: Activating background subtraction. The menu item
background measurement is added to the Quick menu. If
the menu item is not activated, a gross measurement is al-
ways made.

continuous: The background is always measured if no con-
tamination measurement is carried out.

once-only: The background is measured only if the device is
turned on.

Measure time: defined measuring time for background
measurement (2-999 seconds).

Input ...cps: Subtraction of background entered in cps

Button functions:
=\ here no function
©

end of menu item —> Main menu (see 8.1.5.2)
in input mode: next position

background meas-
urement after
itch on device

subtraction of a
fixed entered value

end of menu

VAl change selected entry
D confirm entry or change selected line
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8.2 The CoMo as a smear test counter

8.21 The active smear test counter

The CoMo can be used as a smear test counter in an active
smear test station. For this purpose, the device has to be
placed into the smear test station.

The opening with the charging pins in the under part of the.&,, u
CoMo handle has to be placed on the pin with charging il
fittings of the smear test station. /

Depending on the parameter setting, the device continuously
measures the background and switches to contamination
measurement as soon as a measuring object is inserted (open-
ing and closing the drawer). Thanks to a magnetic switch in the
drawer, the system recognizes when to switch from background
to contamination measurement. For the control of the function,
no additional cable connection from the smear test station to
the monitor is necessary. The information is transmitted through
the handle by infrared rays. Additionally, if a charging unit is
used, the rechargeable batteries in the CoMo are charged. The
charging function is shown in the foil pad by a LED:
c.  Fast blinking or continuous light means charging
d. Slow blinking means that the batteries are charged and
the device switches to preservation charge.
If an optionally available power supply adapter (5 Volt) is used
instead of the charging adapter (9 Volt), the CoMo is supplied
with power and the batteries are not charged. This is useful in
case of using non-rechargeable batteries.
Attention! Never use batteries together with the charging adapter.
The instrument can be destroyed by leaking or boiling batteries.
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8.2.2 Accessories smear test counter

smear test station

9 Volt charging adapter (when
using rechargeable batteries) or
5 Volt power supply adapter
(when using normal batteries)

adapter for using 60 mm @
sample plates

60 mm @ sample plates in
3 mm and 8 mm height
ring with 5 mm height for
using 3mm plates

120 mm @ sample plates in
3 mm and 8 mm height
ring with 5 mm height for
using 3mm plates
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8.2.3 Appropriate smear test samples

available surface of

approx. 130 x 100 mm?.

use of smear test samples
including paper base or for non-
standard smear test samples

use of 120 mm @ plates in 3mm
(with 5mm distance ring) and 8mm
height.

use e.g. for aerosol filters
Attention: effective measuring width
=100mm

With the included adapter, a repro-
ducible geometry is created for the
standard 60 mm @ plates.

use of standard 50 mm & smear
tests inserted in 60 mm @ plates in
3mm (with 5mm distance ring) and
8mm height.
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8.24 Measurement

The available active smear test counter is designed in such way
that a measurement is initiated automatically as soon as the draw-
er is opened. After inserting the measuring object and closing the
drawer, the actual measurement is made. All data required for per-
forming a smear test measurement are shown at the LCD display.

cPs  aBy 5:8 crs< :
current measuring BY i’ 2 : ?hefunﬁdlglarm
value WS resho

.; neas.tme- 2
ground 'V : 4'3 CPS measunng time

Display:
Nuclide or cps mode
Measuring channel: a, By or a + By
Defined alarm threshold: cps, Bq or Bg/cm?
Channel and current measurement value
Current remaining measuring time
Background in a- and in By - channel

Button functions:

@ short pushing: Quick menu (see 8.2.6)
B4 long pushing: Turn on / off

aborts measurement

A\ here no function

D here no function
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8.2.5 Measuring result

The measurement results are displayed at the end of the measure-
ment. If contamination is detected, the measuring values (depend-
ing on setting) are displayed in cps, Bq or Bg/cm? If no contamina-
tion has been detected, this will be indicated in plain-language text.
Alarm threshold exceeding:

orone afthe P 0By 5,8 CPS="defined alarm
ﬂ'y 24 5 cps threshold

cps modes
and measuring unit ] BG a 8,8 cr
Boy: 143 ce :

No alarm threshold exceeding:

—

cPs By 5,0 cps

measurement if no contamination has

This text is displayed at the end of the ’
been detected.

Take out sanrle
BG o ¢ +@ cps
B& .i H 14,3 cps
Display:
Nuclide
Measuring channel: a, By, or a+By
Defined alarm threshold: cps, Bq or Bg/cm?
Current measuring value or note: No contamination
Background in a - and in By - channel
Button functions:
@ short pushing: Quick menu (see 8.2.6)
long pushing: Turn on / off

aborts measurement

m no function

D After confirming you can enter a remark if enabled (see 6.3.1)
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8.2.6 Quick menu

The Quick menu contains important functions which have to be
changed quickly during measurement (e.g. unit). Push the On/Off
button ¥ to open the Quick menu. The function 'Stored data rec-
ords' only appears if activated in the Main menu.

view stored val- |
ues
turn off device

shows possible

button functions close Quick menu
[Lhoice 7ol

Display:
Unit: with the pulse mode only cps, with all other nuclides either
Bq or Bg/cm?
Stored data records: submenu to view, edit or delete stored
values (see 6.3.2)
Main menu: access protected by a code number
Device switch off: This function is possible in the Quick menu.

Button functions: The CoMo can also be turned off
Off button by pushing the On/Off button

end of quick menu

select desired menu item

change selection or
continue with a submenu item

(CANE
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8.2.7 Main menu smear test measurement
8.2.7.1 Code input

The access to the main menu is protected by a 4-digit code to rule
out any inadvertent modification of the system parameters.

[ The access code upon delivery is: 0000 |

The digit that can
be changed is
flashing.

Push this but-
ton to select the
next digit to be

changed.

shows the buttons
to be pushed

Display:
Access code

Button functions:

7 here no function
©

select next position

VAl change value of selected digit U9..0 and ﬂo..g.

D confirm code
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8.2.7.2 Main menu
Here you can define important system parameters.

submenu for
nuclide settings

e setlint:
Meas., value storad
subm?_nu fortt_ Acoustics submenu stored
acoustics settings data
shows possible
button functions holce 1ol

Display:

Nuclide settings: parameter setting of measurement-specific
data (see 8.2.7.3)

Measure settings: setting of device options (see 8.2.7.4)

Measuring value storage: Display of stored measurements
and parameter setting of storage function (see 6.3). If the
CoMo is placed in the smear test station, only the stored
WIMP measurements are displayed.

Acoustics: setting of acoustics (see 6.6)

Button functions:
o)

L) here no function

ﬁ end of main menu — return to quick menu

select desired menu item

D continue with a submenu item
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8.2.7.3 Nuclide settings Bq - Bq/cm?
After nuclide selection (see 5.5) you have to define the settings of
the selected nuclide. For the smear test mode, the CoMo contains
an additional nuclide file with 8 nuclides. Some of the nuclide
memory positions are pre-programmed with standard values. All en-
tries, also in the cps mode, can be set freely.
measurin al ®) @ w
M in nuclide list (X1~
Thresholds alarm threshold(s)
(Smear factor j——Wipe factor 10 %
W 308 cmeY area to be measured ]
shows possible brat i fonchi -
button functions hi : unction button:
close menu item
Display:
Nuclide: nuclide name (max. 7 characters)
Measuring channel: channel which the counts should be
measured in (a, By, a+By)
in nuclide list: nuclide added to selection list for measure-
ment
Thresholds: submenu for alarm threshold setting (8.2.7.3.1)
Wipe factor: In case of wipe tests, the sample doesn’t con-
tain 100% of the activity. In order to take this fact into ac-
count, you can here enter a Wipe factor (<= 100%; usually
10% - 30%).
Area: area which has to be taken into account for measurement.
(only for Bg/cm?)
Calibration: submenu for efficiency calculation (see 8.2.7.3.2)
Button functions:
o) :
@ here no function
end of menu item —> back to main menu (see 8.2.7.2)
in input mode: next position
select desired menu item
in input mode: change selected entry
confirm entry

@~ )
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8.2.7.3.1 Alarm thresholds
Alarm thresholds for Bq and for Bg/cm? can be set.

soleced | __ INSSIEEIERN
nuclide 1de alarm thresh-
. olds in Ba/cm?

alarm
thresholds in Bg
shows possible JHIIGEIART  BEE
button functions closes alarm
threshold setting

o

Display:
Nuclide to be changed
Alarm threshold Bg/cm?* setting of alarm threshold for area-
based measurement
Alarm threshold Bq: setting of alarm threshold for activity meas-
urement

Button functions:

f®) here no function
[\
ﬁ end of menu item —> back to 'nuclide settings' (8.2.7.3)

in input mode: next position

select desired menu item
in input mode: change selected entry

VA
D confirm entry
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8.2.7.3.2  Autocalibration — Default settings

The device is equipped with an autocalibration function.
This makes it possible to calibrate your own nuclides with

available test sources.
calibrated uclice By<ing channel
start of calibratior ESEEUE{?’EH;?BE e o test source activity

= . Measure time ! &0 calibration
shows possible " getieTgRg measuring time
button functions Lholce T4 Ng =

o back to nuclide set-
tings

Display:

Nuclide: indication of nuclide to be calibrated
Measuring channel: channel which the nuclide should be cali-
brated with (a, By, a+By)
Test source activity: For auto-calibration you need a test
source having the following properties:
- area source with approx. 100 cm? active area
- activity from 0.5 - 10 kBq
Measure time: The measuring time is dependent on the level of
the source activity.
reference values: approx. 0.5 kBq: 500 seconds
from 10 kBq: 60 seconds (min. meas. time)

Start: start of calibration measurement

Button functions:

o) here no function

©

ﬁ end of menu item - in input mode: next position

A\ select desired menu item or change selected entry
D confirm entry or continue with a submenu item
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8.2.7.3.21 Autocalibration - Measurement

Before the first autocalibration (since selecting the main menu), a
background measurement is made first. If you don’t leave the main
menu before the next autocalibration, no further background
measurement is required.

! lHj ]Iw_‘lul‘

nuclide to be uc 1
calibrated

1
store new 12! 11 !: 55
efficiency Measue tme-mj remaining calibration
! e measuring time
Display:

Nuclide: indication of nuclide to be calibrated

Measure channel: channel which the nuclide should be cali-
brated with (a, By, a+By)

Measured count rate: pulses picked up in the selected meas-
uring channel

Calculated efficiency: obtained from the test source activity
and the measured count rate minus the background count rate.

Measure time: remaining calibration measuring time (The
measurement can be terminated any time.)

Store: If the efficiency reading does not change any more, the
measurement may be stopped and stored before the defined
measuring time is over.

defined measuring
channel

measured count rate ]

calculated efficiency ]

Button functions:

o) |
@ here no function

end or abort autocalibration
-> 'autocalibration — default settings' (see 8.2.7.3.2)

A\ here no function

confirm new efficiency
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8.2.7.3.3 Nuclide settings — cps mode -

If you choose one of the cps entries during nuclide selection (see
5.5), you get to the settings for counts per second - memory posi-
tions. In the cps setting menu you can only change the alarm
threshold and determine if the entry should be available in the nu-
clide selection during measurement and which measuring channel
has to be used (not in the cps mode a/By). Depending on which
channel is selected, the designation of the cps measurement
mode changes.

measuring _
channel i .

in nuclide
Thresholds

add nuclide to selec-
tion list for measure-

18
submenu for alarm
threshold setting
closes the nuclide
settings menu

shows
possible but-
ton functions

Display:
Measuring channel: Channel which the counts are measured in

(a, By, a+By)
in nuclide list: nuclide added to selection list for measurement

Thresholds: submenu for alarm threshold setting in cps (counts
per second)

Button functions:
O
@ here no function

end of menu item - in input mode: next position

A&\ select desired menu item or change selected entry

D confirm entry
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8.2.7.3.31 Alarm threshold — cps mode -
The cps alarm threshold is set the same way like the setting of the
nuclide alarm thresholds.

-

By - rgi a!an.g measuring channel
Alarm: 2K CFs
alarm threshold

AETED Erid closes the alarm
ange oy S threshold setting

Display:
Measuring channel: channel which the counts are measured in

(a, By, a+By)

Alarm threshold: setting of alarm threshold(s) in cps (counts
per second)

Button functions:
here no function

7o)

A

ﬁ end of menu item - in input mode: next position
VA

in input mode: change selected entry

change selected threshold
- in input mode: confirm entry
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8.2.7.4 Measuring settings smear test counter

The CoMo can make a measurement as a smear test counter with
fixed measuring time or, as an alternative, the measuring time can
be calculated automatically, after defining the maximum desired
statistical error.
activating the
measuring mode

measuring time in &
seconds

e : Randon error (
statistic error in -ar cent. 2,?

percent displad value ]ﬁ display value after
shows possible [~ e RLEW | measurement
button functions end of submenu
Display:

Background: Here you enter the desired background measur-
ing time. The current background is calculated each time be-
tween the measuring intervals.

Measure time: measurement with fixed measuring time

Random error: smear test measurement with calculated meas-
uring time according to statistical error

Percent: Setting of desired maximum statistical error, in percent

Display value: If enabled, the measured value is even dis-
played if the alarm threshold is not exceeded; otherwise only
the message 'No contamination' is displayed. In case of con-
tamination, the measured value and a message are displayed.

activating measure-
ment with fixed
|{ measuring time

activating measure-
ment with calculated
measuring time

Button functions:
Fo) here no function
©

end of menu item -> back to main menu (see 8.2.7.2)
in input mode: next position

m select desired menu item
in input mode: change selected entry

change selected item; confirm entry
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8.3 The CoMo as a doserate meter

The CoMo can be ordered with a Geiger-Miiller counter tube for
dose rate measurement. In that case, an additional high voltage,
an amplifier and an extension for data transmission in the CoMo
are integrated and the counter tube is integrated on the detector
electronics. The Geiger-Miller counter tube is mounted central on
the front side of the CoMo.

The doserate measuring range is 1uSv/h — 20mSv/h

4

e
=

photomultiplier )
for contamination
measurement

/)

high voltage generatiﬁ
for contamination

measurement B,

high voltage generatio\n
for doserate measure-
ment

-

Geiger-Mdller counter )
tube for doserate mea-
surement

position marking of
the Geiger-Midiller
counter tube

_
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8.3.1 Measurement

The integrated Geiger-Miiller counter tube gives the same meas-
uring results as the externally connectible probe 18550 CE from
Graetz. To switch from contamination measurement to doserate
measurement the unit is switched from cps (or Bq) to Sv/h in the
quick menu (see 8.3.2.1).

The current doserate display appears.

GM 18558 8,8 JSu/h<defined alarm
(Geiger-Miiller mode Fa 1 ’
nsv/

analogous bar for '
measuring value

In  18n 188n 1n

current
measuring
value with unit

Display:
GM 18550 Geiger-Miller mode
Defined alarm threshold: in uSv/h / mSv/h
Current measuring value with display unit
Analogous bar logarithmic in 3 decades

Button functions:
VY  short pushing: Quick menu (see 8.3.2.1)
B4 long pushing: Turn on/ off

short pushing: acoustic single pulses On / Off
long pushing: acoustics menu (see 5.6)
invoke the nuclide selection, if active (see 5.5).

short pushing: store measuring value, if active (see 6.3.1and 7.2)
D long pushing: start measurement, if active (see 6.2.5 and 7.3)
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8.3.2 Settings doserate measurement
8.3.21 Quick menu

The Quick menu contains important functions which have to be
changed quickly during measurement (e.g. switch between
doserate and contamination measurement). Push the On/Off but-
ton [@ to open the Quick menu. The function 'Stored data' records
only appears if activated in the Main menu.

Switching: contami-

view stored cPe = Emmge nation measur. in
values _ alarmthresho doserate measur.
data records

(Gall main menu -Hain reni
Device zuwitch off.

shows possible —
button functions ) *

Display:
Unit: in doserate mode uSv/h or mSv/h, for contamination

measurement depending on nuclide CPS, Bq or Bg/cm?

Probe alarm threshold: submenu to set probe alarm threshold
(see 8.3.2.1.1)

Stored data records: submenu to view, edit or delete stored
values (see 6.3.2)

Main menu: (access protected by a code number)

Device switch off: This function is possible in the Quick

menu.
Button functions: [The CoMo can also be turned off by ]
Fa) Off button pushing the On/Off button long.

[N

E end of quick menu
select desired menu item
change selection or

D continue with a submenu item
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8.3.2.1.1  Alarm threshold settings doserate meas-
urement

probe type and
defined alarm
threshold

The alarm threshold can be set within a range from 0.1 pSv/h till
19.99 mSv/h. To switch the unit you have to select it and set the

changed is flashing
and can be

changed with the
arrow buttons.

store changed
alarm threshold P —

)  SLOre =3 sclect next position
Display:

Probe: GM 18550 (internal Geiger-Muller counter tube)
Threshold: defined threshold or threshold to be changed

Button functions:

7 .
Q) here no function

end of menu and return to quick menu
in input mode: next position

A&\ ininput mode: change flashing digit

D continue with alarm threshold setting

in input mode: store alarm threshold
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8.4 Utilisation of external Detectors

In order to comply with special requirements, external detectors
can be connected to the CoMo, for example for dose rate meas-
urement. The CoMo automatically recognizes if an external probe
is connected. An external probe can be connected and discon-
nected during operation. In this case, a new start is triggered.
External detectors are connected to the left bushing of the CoMo.

socket for external
detectors

If an external probe is connected, the operation of the CoMo
changes depending on the type of probe. In essential points, the
operation is as described in the CoMo user's manual chapter 6.
Deviations are described on the following pages.
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8.41 Dose rate probe
Here the deviations from the CoMo user's manual of the probes
listed in chapter 13.1.1 are described.

8.4.1.1 Measurement display

After the device has been turned on and the start screen has ap-
peared, the instrument automatically switches to the measurement
mode. The CoMo starts its measurement process using the pa-
rameters defined last time and the parameters stored for this
probe type in the CoMo.

probe type Pr 18358 88 J5V/h<"Gefined alarm
e
digital reading D ' usvlh AR

External probe
Display: . a 58 188% analogous display

probe type

Defined alarm threshold

Current measurement value + measuring unit (u,m)Sv/h
Analogous indication in the current unit or in % of the alarm

threshold
Button functions:

@ short pushing: Quick menu (see 8.4.2.3)
B—4 long pushing: Turn on / off

short pushing: acoustic single pulses On / Off
long pushing: acoustics menu (see 8.4.1.2)

A\ here no function

D store measuring value, if active (see 7.2)

8.4.1.2 Acoustics menu

In the search mode, the speaker is enabled. If you push the
speaker button shortly, the acoustic single pulses of the active
channel are turned on or off. If you push longer (> 2 s) the acous-
tics menu is called (see 5.6).
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8.4.1.3 Quick menu

The Quick menu contains important functions which have to be
changed quickly during measurement (e.g. acoustic pulse on/off).
Push the On/Off button @ to open the Quick menu (see also 5.7).
The function 'Stored data records' only appears if activated in the
Main menu.

view or delete \Frobe alarmihrezhoig
stored values Ha?re data records

ice switch of‘f caII Main menu
turn off device
shows possible e eman [ ClOSES Quick
button functions = ki  ESER. menu

Display:
Probe alarm threshold: submenu for setting the alarm thresh-
old for probe
Stored data records: submenu to view or delete values (see
6.3.2)
Main menu: access protected by a code number
Device switch off: This function is possible in the Quick menu.

o The CoMo can also be turned off by
Button functions: pushing the On/Off button long.

@ Off button

End of Quick menu

ALF\ Select the desired menu item
D Confirm a submenu item
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8.4.1.3.1 Probe alarm threshold

Here you can change the alarm threshold of the external probe.
The changed value is stored in the CoMo. This value will be load-
ed again the next time you are using this probe type.

robe ; alarm threshold in
" wm,/ MSV/N

probe type
change
threshold

Display:
Thresholds Settings
Probe type

terminates the
alarm threshold
setting

Button functions:

D) here no function
end of menu item - > back to 'Quick menu' (see 8.4.3.3)
in input mode: next position
change selected entry

D change threshold

in input mode: store new alarm threshold
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8.4.2 Geiger-Miiller contamination probes and
special 1-channel counter probes

Here the deviations from the usual manual structure CoMo (see
chapter 6) of the probes listed in the 13.1.2 are described.

8.4.21 Measurement display

After the device has been turned on and the start screen has ap-
peared, the instrument automatically switches to the measurement
mode. The CoMo starts its measurement process

using the parameters defined last time and the parameters stored
for this probe type in the CoMo.

o Tneuls  116:0 Te=—"gefined alarm
probe type 5 1 threshold
current value as ] ID S
digital reading Wﬂl
Display: &1 1 18" ¥ Gnalogous display

Probe type

Defined alarm threshold

Current measurement value + measuring unit (u,m)Sv/h

Analogous indication in the current unit or in % of the alarm
threshold

Button functions:
7Y  short pushing: Quick menu (see 8.4.1.3)
B4 long pushing: Turn on / off

short pushing: acoustic single pulses On / Off
long pushing: acoustics menu (see 8.4.2.2)

here no function

D store measuring value, if active (see 7.2)
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8.4.2.2 Acoustics menu
See 8.4.1.2.

8.4.2.3 Quick menu

See 8.4.1.3.

8.4.2.3.1 Probe alarm threshold

Here you can change the alarm threshold of the external probe.
The changed value is stored in the CoMo. This value will be load-
ed again the next time you are using this probe type.

7 alarm threshold in
2> Cps

terminates the
alarm threshold
setting

alarm threshold in
cps
store new alarm | | e selects next digit
threshold i 7'

Display:
Threshold Setting
Button functions:

o) i
D) here no function

L1 QAL
818,8 crs

changed is
flashing

end of menu item
in input mode: next position

A\ change selected entry

D change threshold
in input mode: store new alarm threshold
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8.4.3 Special 2-channel count probes
Here the deviations from the CoMo user's manual of the probes
listed in the 13.1.3 are described.

8.4.3.1 Measurement display

After the device has been turned on and the start screen has
appeared, the instrument automatically switches to the meas-
urement mode. The CoMo starts its measurement process us-
ing the parameters defined last time and the parameters stored
for this probe type in the CoMo.

selected measunng channel

probe type
measuring value

current value as 1 '] without back-
digital reading p _ground subtrac-
(analogous display [ dlsplay m—

Measuring mode

Display: alBy:
Probe type TR '
Measuring channel: a, By, a + By ora/ By "y 13% o
Defined alarm threshold « 0,8 cps

Gross / Net: measurement value with or & 8,0 cps
without background subtraction
Current measurement value + measuring unit
Analogous indication in the current unit or in % of the alarm
threshold
Button functions:

@ short pushing: Quick menu (see 8.4.3.3)
W4 long pushing: Turn on / off

short pushing: acoustic single pulses On / Off
long pushing: acoustics menu (see 5.6)

A\ invoke the measuring mode, if active (see 6.1.4).

short pushing: store measuring value, if active (see 6.3.1 and 7.2)
long pushing: start measurement, if active (see 6.2.5 and 7.3)

page 137



CoMo user’s manual

8.4.3.2 Acoustics menu
See 8.4.1.2.

8.4.3.3 Quick menu

The Quick menu contains important functions which have to be
changed quickly during measurement. Push the On/Off button @
to open the Quick menu. The functions background measure-
ment, gross/net measurement, stored data records and nuclide
selection only appear if activated in the Main menu.

subtract back- ‘ robe alarmthreshold
ground: Yes/No? -

view or delete
stored values

view background

Gross measure

value or repeat
Stored data N'st
_ easuring mode background meas.

selection of Main menu call Main menu
X yice switch f
- s o} 0 turn off device
shows possible
button functions C_ses Quick menuj
Display:
Probe alarm thresholds: submenu for setting the alarm

threshold (see 8.4.3.3.1)
Further description see chapter 'Quick menu' 5.7.

Button functions: The CoMo can also be turned off by
Butfon funclions. pushing the On/Off button long.

@ Off button

End of Quick menu

AL\ Select the desired menu item

Change a selection or
continue with a submenu item
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8.4.3.3.1 Probe Alarm thresholds

Here you can change the alarm thresholds of the external probe
for the different measuring channels. The changed values are
stored in the CoMo. These alarm thresholds are loaded again the
next time you are using this probe type.

channel g Terminates the

Shows possible alarm threshold
button functions. \HSEIEERE setting.

Display:

Mode: channel which the counts should be measured with
a: threshold for measurement in a channel
By: threshold for measurement in By channel
a+By: threshold for measurement in a and By channel (value-
added)
a/By: threshold for measurement in a and in By channel (both
channels are shown simultaneously)

Alarm: setting alarm threshold in cps (counts per second)

Button functions:

o)

N4 here no function

end of menu item -> back to Quick menu (8.4.3.3)
in input mode: next position

select desired menu item or change selected entry

D change threshold or store new alarm threshold
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8.4.3.3.2 Background measurement

Further description of background measurement see chapter
5.7.1.

The header of the menu item shows that the background meas-
urement is carried out for the external probe.

background Back9round background count
measurement external rate of a channel

external - ‘ X B, ﬂ I:IIS background count
measunng channe rate of B/y channel
-ay 8,0 cps=tzeolBy

store background e Line ! s
measurement measuring time

stops the background measurement

That background value measured is stored in the CoMo for this
probe type and used for calculation of the net measured value. If
you will later perform a measurement without external probe, the
internal background value is valid again.

Display:
a: shows a - background
By: shows By - background
Measure time: remaining background measuring time

Button functions:

here no function

o)
E aborts the background measurement

here no function

premature termination of the background measurement
(The new values are stored.)
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8.4.3.3.3  Measuring mode
Here the measuring channel(s) is/are set.

--:»e H =u Thresholds in

cps

Y
a/
CPS
shows possnble _.w
button functlons

Display:

Mode: channel which the counts should be measured with
a: measurement only in a channel
By: measurement only in By channel
a+By: measurement in a and By channel (value-added)
a/By: measurement in a and in By channel (both channels are
shown simultaneously)

Thresholds: display alarm thresholds in cps (counts per se-
cond).

Button functions:
@ here no function
end of menu item
A\ select desired measuring mode

D confirm entry measuring mode

8.4.3.4 Detector area

The main menu changes when an ex- EEMER

Measure settind:

ternal probe is connected only with RUgFaS?:g

regard to the measurement area. Measurind mode

This entry option is missing on the Min, -max. -thresholds
menu 'Measurement settings' (see Dete rror ‘

chapter 6.2). e
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8.4.4 1-Wire probes (intelligent probes)

With 1-wire probes, various data are stored in the probe and are
selected automatically by the CoMo. In the 1-wire probe described
here, for example, nuclide data are stored on the probe. A part of
the stored data can be changed through entries in the CoMo menu
and will then be stored changed in the probe. The various probe
types can be equipped as 1-wire probes. If a dose rate probe is
used as 1-wire probe, the changes in operation described in 8.4.1
apply. A 1-wire probe can be configured according to special cus-
tomer requirements; therefore, it is not possible to provide a com-
prehensive description at this point.

Menu items or entries that concern the external probes are
marked 'External' and/or 'Probe’. Based on the following two ex-
amples, we will explain how the operation menu may look like for a
1-wire probe.

8.4.41 Nuclide settings
Nuc < submenu nuclides
Nuc li external
bamna correctlon
uclide selection
selection Unit correction

shows possible
button functions nolce :Tie

The display of the submenu 'Nuclide Setting' with connection of
the 1-wire probe corresponds to the display for operation without
external probe, with the exception of the supplement 'External’ in
'Nuclide'.

This indicates that the nuclide data have been stored in the exter-
nal probe. All settings are done as described in the CoMo manual.
Changes in the nuclide data are stored in the external probe.

For 1-wire probes with nuclide data, the measuring display corre-
sponds to that of the CoMo without external probe.

menu heading
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8.4.4.2 Detector Area

In order to convert activities [Bq] in area-based activities [Bg/cm?]
the area to be calculated has to be entered in the system.

When using an external probe, the activity calculation refers to the
measuring area of the external probe. This measuring area is
stored on a 1-wire probe. Changes of the measuring area of the 1-
wire probe are then stored on this probe.

o use Lo calculate
detector area of zﬂgaac"‘l‘“t’” per
the external probe Datector: f
shows possible robe:
button functions i

Display:
Function explanation
Detector area: Area over which the measured values have to
be averaged (Mode Bg/cm?). According to the German Radia-
tion Protection Regulations: 100cm?300cm?
Detector: Area of the internal detector
Probe: Area of the external probe

detector area of
the internal
detector

CM
oM
18]

" closes menu item

Button functions:

here no function

o)
[N

end of menu item

in input mode: next position
m select desired detector area

input mode: change selected entry
confirm entry or change selected line
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9 Technical specifications
9.1 Device

Detector type: large-area, thin-layer plastic scintillation detec-
tors with ZnS coating for a- B-y measurements with integrated
photomultiplier, high voltage generation and pulse processing.
Measuring channels:

internal: one a-channel and one Ry-channel.

external: two pulse inputs
Start of measurement:

e continuous measurement

e measurement with fixed measuring time via start button (> 1 s)

o measurementwith calculated meas. time via start button (>1 s)
Background subtraction: with definable BG measuring time
Measuring electronics: integrated microcontroller

Keyboard: Foil keyboard:

e  On-Off

. illumination-function button
. 2 arrow buttons

. Enter

Alarm: separately definable for each nuclide
Measuring value display: as desired in cps or nuclide-specific in
Bqg or Bg/cm? for GM-counter tube or external probes also
(n/p/m)Sv/h
Measuring range: Cs-137

. 3-y-channel:  up to 20,000 cps (Cs-137)

e a-channel: up to 2,500 cps (Am-241)
Display range:

e  R-y-channel: up to 50,000 cps (Cs-137)

e a-channel: up to 5,000 cps (Am-241)
For other nuclides, the range (dependent from the energy) can
fluctuate.
If the display range is exceeded, the display shows “Ofl” (Over-
flow; see 7.7).
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Measuring time: continuous (with definable ring memory). In
measuring time mode and in stationary mode definable in seconds

Display: large-area, graphic LCD display 128 x 64 pixels
Voltage: 3 Volt. 2 x batteries type: AA Mignon (LR6)

Power consumption: approx. 60 mA (at 3 V battery voltage,
without illumination/acoustics, with background radiation)

Dimensions: approx. 280 x 125 x 135 mm (L (with handle) x W x H)
Weight: approx. 800 g, with GM-counter tube approx. 900 g
Housing: ergonomically shaped plastic housing

Degree of protection: IP 54

Interfaces:
. serial interface RS 232 / USB interface

o connection to PC

. quick charging / mains operation
e  probe recognition

o Graetz counts probes and
dose rate probes

o SEA probes
. active wall station

. active smear test station
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9.2 Detector Contamination measurement

Detector type: zinc sulphide coated plastic scintillator with mag-
netically shielded photomultiplier

Detector size: approx. 170 x 100 x 1 mm?

Cover grid:

Standard: honeycomb grid, 0.5 mm
strong, maximum opening
7 mm and 78% transpar-
ency.

Optional: additional fiber glass grid
for increased protection of
the mylar foil; the fiber
glass grid is held by the
grid frame and the protec-
tion grid. The fiber glass
grid reduces the efficiency
(see 9.2.2.1).

Cover foil:
e thickness: 2 um
e  vaporized aluminium foil on both sides
e frame spread with double layer foil

Nominal working range for outside air pressure:
500-1300 hPa, (max. change 100 hPa/h), influence
neglectable

Nominal working range of temperature:
. operation: between -10°C and 40°C, no condensation
e  storage: between -20°C and 50°C
. (other temperatures on request)

Nominal working area for relative humidity:
0 - 95%, no influence (non-condensing)

Detector voltage: approx. 1200 Volt
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Marning!

A long storage period can lead to a high background rate.
After having used the device for a while again, the normal
background value appears again.

To check the CoMo, switch the device to gross measurement
and observe the background count rate. If this is extraordi-
narily high (> 100 cps) a measurement should not be per-
formed before the count rate is of an usual level (approx. 15
cps - 30 cps). Using the CoMo with a test source signifi-
Qntly reduces the recovery time of the photomuiltiplier.
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9.21 Photomultiplier
9.21.1 Data sheet

For Photon Counting, Low Light Level Detection
25mm (1 Inch) Diameter, Low Noise Bialkali Photocathode
Borosilicate Glass Window, 10-Stage, Head-On Type

GENERAL

Parameter Description/Value Unit

Spectral Response 300 to 650 nrm
of Maximurn Response 375 nm

Material Low noise bialkali —

Photozathode Minimum Effective Area 2 mm
Window Material glass —
Structure Circular-cage -

Dynods Number of Stages —
Direct Interelectrode Anode to Last Dynode 1.0 pF
Capacitances Anode ta All Other Flactrodes 15 pF
Base 14-pin glass base -
Suitable Socket E678-14C (supplied) -

MAXIMUM RATINGS (Absolute Maximum Values)

Parameter Value Unit

[ Between Anode and Cathode 1250 Ve

Supply Voltage | Between Anods and Last Dynode 250 Ve
Average Anode Current 01 mA
Ambient Temperature -80 to +50 °C

CHARACTERISTICS (at 25°C)

Parameter Min. Typ. Max. Unit

Luminaus (2856K) 30 50 — uAdm
Cathode Sensitivity Radiant at 375nm — 50 — mAW

Blue (CS 5-58 fier) — 55 - WA D

Luminous (2856K) 20 100 — Aflm
Anode Sensitvity Radiant al 3750m — 125108 - AW
Gain — 20x10° — —
Anode Dark Current (after storage in darkness) — 0.5 40 nA
‘Anode Dark Counts — 20 [) cps
Time Response [ Ancde Pulse Rise Time — 20 — ns

| Electron Transit Time: — 19 - ns.

VOLTAGE DISTRIBUTION RATIO AND SUPPLY VOLTAGE

[Electrodes | K [ Dyi [ Dy2 [ Dy3 [ Dy4 | Dy5 [ Dy6 [ Dy7 [ Dyd [ Dya [Dy10] P |
|Ratio IEENENEE R RN
Supply Voltage: 1000Vde, K: Cathode, Dy: Dynade, P- Anode
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9.2.2 Measurement-technical data
Background count rate at 50 nSv/h:

a: approx. 0.1 cps

Bly: approx. 15 - 25 cps

9.2.2.1 Radionuclide efficiency:

Mean values from measurements with 100 cm? specimen:
Assumed background: a: 0.2 cps, B/y: 15.0 cps

C-14 approx. 14 % | Tc-99m approx. 3 %
F-18 approx. 18 % | In-111 approx. 10 %
P-32 approx. 25 % | Sn-113 approx. 8.5 %
P-33 approx. 12 % |1-123 approx. 7 %
S-35 approx. 12 % |1-125 approx. 12 %
CIl-36 approx. 42 % | 1-129 approx. 3 %
K-40 approx. 30 % |1-131 approx. 21 %
Cr-51 approx. 0.9 % | Cs-137 approx. 35 %
Fe-55 approx. 0.8 % | Re-188 approx. 13 %
Co-57 approx. 7.5 % | Au-198 approx. 23 %
Co-58 approx. 8 % | TI-201 approx. 7 %
Fe-59 approx. 14 % | TI-204 approx. 43 %
Co-60 approx. 23 % | Am-241 a approx. 18 %
Ni-63 approx. 0.5 % | Pu-238a approx. 18 %
Se-75 approx. 7.5 % | U-238 a approx. 22 %
Sr-89 approx. 27 %

Sr-90/Y-90 approx. 42 %

(based on Sr-90)

If the radionuclide is analysed without any doubt, the specific ef-
ficiency can be used to calculate the activity (Bq) or the area-
based activity (Bq/cm?) corresponding to the count rate.

100
radionuclide-efficiency

calibration factor w =

Efficiencies with fiber glass grid (optional; see 9.2):

C-14 approx. 8 %; Co-60 approx. 15 %; Sr-90 approx. 34 %;
Cs-137 approx. 25 %; Am-241 a approx. 13 %; U-238 a approx.
24 %
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9.2.2.2 Detection limits:
Calculated according to DIN ISO 11929

Detection limit in in Bq:

Decision threshold in Bq:

#

i

_2~y* +lq7‘_a‘w/tg

1=K 26, 00)

. 11
y :kl*()t WX —+—
2[tg IOJ

y" detection limit
K- stat. factor, depending on error probability
ty: sample measuring time (in s = ring memory)
to: background measuring time in s (here: to= tg)
X2 background in s (see 9.2.2)
w: calibration factor (see 9.2.2.1)
Urel(W): relative standard uncertainty of w (test source)
Detection limit [Bq] for k1. =1 and urei(wW)= 6 %
Nuclide Measuring time Nuclide Measuring time
5s | 10s | 30s §s 10s | 30s
C-14 387|271 155]Sr-90/Y-90 |129] 9 | 52
F-18 301|211 | 12 based on Sr-90
P-32 2171152 | 8.7 | Tc-99m 181 | 126 | 721
P-33 4521316 18 | In-111 5421 379| 216
S-35 4521316 | 18 | Sn-113 638 | 446 | 254
CI-36 129 9 | 52 ]1-123 775|542 309
K-40 1811126 72 |1-125 4521 316 18
Cr-51 603 | 421 | 240 | 1-129 181 | 126 | 721
Fe-55 678 | 474 | 270 | 1-131 258 | 18.1] 103
Co-57 723|506 | 28.8] Cs-137 1551108 | 6.2
Co-58 67.8 | 474 | 27 | Re-188 4171292 | 166
Fe-59 387|271 155] Au-198 236|165 94
Co-60 23.6 | 16.5| 94 | TI-201 775|542 309
Ni-63 1085| 758 | 433 | TI-204 126 88 | 5
Se-75 723|506 | 28.8] Am-241 a 54 | 33| 17
Sr-89 201 | 14 8 | Pu-238 a 54 | 33 | 17
U-238 a 44 | 27 | 14
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9.2.3 Influence of alpha counts in the beta
channel

Thanks to the special construction of the detector it is possible to
measure alpha and beta/gamma radiation simultaneously.

Mylar foil for light-tight covering of
the detector

ZnS-coating of the scintillator for
alpha measurement

plastic scintillator for beta- /
gamma measurement

reflector (coated with a special
color, adjusted to the spectral rate
of the scintillator)

The Mylar foil is so thin, that alpha particles can penetrate it. If
they hit the ZnS coating of the scintillator, this causes light flashes
in the coating, which go through the scintillator and reach the pho-
tomultiplier. The photomultiplier transforms the flashes to electric
pulses. Beta- and gamma radiation also cause a light flash in the
scintillator. However, the light flash caused by alpha particles is
much stronger. If a large number of alpha particles are present
(approx. 50 cps and more), secondary effects also cause many
light flashes of low intensity. These cannot be distinguished from
the beta/gamma radiation and increase the beta/gamma rate sig-
nificantly. By means of a special electronic switch, this influence
can be reduced, but not completely eliminated.

Therefore a message about the presence of alpha radiation ap-
pears if alpha particles are detected whilst measuring in the be-
ta/gamma channel.
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. Alpha-message during beta/gamma-measurement

When the measuring chan-  goyg 8y
nel is set to By-
measurement, but a-
radiation is detected, an al-
pha-message is blinking as
soon as the alpha count rate
is 1 cps.

. Exceeding the alpha threshold during beta/gamma-
measurement

In case of high alpha radiation, the measuring values for
beta/gamma radiation cannot be accepted as regular measuring
values anymore. As soon as the alpha count rate is 50 cps, a
message appears that no By-measurement is possible. At the
same time, the alpha-message is blinking.

Display in case of
channel a+y:

alpha-message

message that
no measure-
ment is pos-

If a reliable beta/gamma value is required and alpha radiation is
present, the alpha radiation has to be shielded by an appropriate
material (for example a sheet of paper) between detector and
measuring object.
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9.3 Detector Dose rate measurement (Optional)

Type of radiation: for gamma and x-ray measurement (DC instal-
lations)

Calibration: using gamma radiation, Cs 137

Measuring size: area-equivalent dose rate H *(10)

Nominal working range of the O E———————

photon energy: | Hr
40 keV-1.3 MeV " 8 2 |

Dose rate range (at **'Cs):
1uSv/h — 20 mSv/h

Optimum direction: frontal on the I [ s
front side of the CoMo; +/- 45° R R T

Detector: Gamma counter tube 70 030 A

Detector dimensions:
internal diameter: 12 mm
effective length: 27 mm
housing thickness: 250 mg/cm?
size: 45x18.5mm @

Position of detector in device: The detector is positioned horizon-
tally behind the front side.

Position of reference point:  identified by a dot in the center of
the front side of the CoMo

Average life expectancy of the counter tube: 5 x 10'° counts
Response time: depending on measuring range 5-60 s
Overload capacity: > 1 Sv/h (continuous radiation)

After effect: negligible with exposure to 100 times the fi-
nal reading

Warming-up time: 6s
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10 Function check

A simple function check should be performed every workday.
Since the CoMo also measures the natural radiation, which is
always present, a simple function check is possible without ad-
ditional tools.

A simple function check should be done once per working day.
To check, select nuclide 4: a / By simultaneously (see 5.5). If
this nuclide is not made available for use, the check can be per-
formed in two steps, one for the a- channel and one for the By-
channel.

The count rate in the alpha-channel should be < 0.5 cps.

The count rate in the beta/gamma-channel depends on the lo-
cal background radiation and should be in the area of approx.
10 cps till 30 cps.

To check if the detector is light tight, the same background
measurement should be performed twice, once with the plastic
detector protection shield and once without protection shield, di-
rected to a light source (e.g. room illumination). The count rate
of both measurements should not differ too much from each
other. If a significant raise of the count rate in front of a light
source is noticed, a foil repair (see 12) has to be performed or
the device has to be sent back for foil replacement.

A semi-annual comprehensive check can be performed using a
test source. This check is performed and documented with a
check protocol in chapter 15.
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11 External detectors

It is possible to connect external dose rate probes to the CoMo 170.
The following probes can be connected by an optionally available
probe cable:

11.1 Dose rate probes
11.1.1 y- Low dose probe Nal 25B38

Type of radiation: for gamma measurement (DC-installations)
Calibration: using gamma radiation, Cs 137
Measuring size: photon-equivalent dose rate

Nominal working range
of the photon energy: 25 keV-1.3 MeV

Optimum direction: axial radiation onto the probe body.
Detector: Nal(Tl)-crystal
Detector size: 38 mmx25mm @

Position of detector in device: The detector is positioned axially
in the centre of the probe

radiation direction

. . active zone
Nominal working range

of atmospheric humidity: 0 - 95 %, no influence

Nominal working range

for outside air pressure: 100-1300 hPa, influence negligible

Nominal working range: operation: between -20°C and +50°C
storage: between -25°C and +60°C

At <10°C/h
Housing: aluminium housing, black anodised, protection
class IP 55
Dimensions: 32 mm @ x 175 mm
Weight: approx. 210 g
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11.1.2 y- Low dose probe 18 550 CE

Type of radiation: for gamma and x-ray measurement (DC-
installations)

Calibration: using gamma radiation, Cs 137
Measuring size:  photon-equivalent dose rate

* Nominal working range
of the photon energy: 40 keV-1.3 MeV,
Optimum direction: radial radiation onto the probe body; +/- 45°
Detector dimensions: effective length: 40 mm
housing thickness: 250 mg/cm?
size: 41 x15mm @
Position of detector in device: The detector is positioned axially
in the centre of the probe.
Position of reference point: The reference point is identified by
a ring-like marking on the probe housing.
* Nominal working range
of atmospheric humidity: 0 - 95 %, no influence, the device is
dust- and waterproof according to DIN 40050
(IP 67)
* Nominal working range
for outside air pressure: 100-1300 hPa, influence negligible.
* Nominal working range:
operation: - 30 °C till + 60 °C
storage: -40 °Ctill+70°C
* Measuring range: 10.0 ySv/h — 19.9 mSv/h
Average life expectancy of the counter tube:
5x 10" counts = at 1 mSv/h approx. 17500 h
Overload capacity: > 1 Sv/h (continuous radiation)
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* After effect: negligible with exposure to 100 times the final
reading

Housing: aluminium housing, bronze anodised, protec-
tion class IP 67

Dimensions: 40mm @ x 110 mm

Weight: approx. 150 g

* These values have been checked by the PTB (German physi-
cal-technical federal institute) as part of the type approval.

11.1.3 y- Dose rate probe 18 509 CE

Type of radiation: for gamma and x-ray measurement (DC-
installations)

Calibration: using gamma radiation, Cs 137
Measuring size:  photon-equivalent dose rate

* Nominal working range
of the photon energy: 55 keV-1.3 MeV

Optimum direction: radial radiation onto the probe body;+/- 45°

Detector dimensions: effective length: 17 mm
housing thickness: 80-100 mg/cm?
size: 16x6.2mm 3

Position of detector in device: The detector is positioned axially
in the centre of the probe.
Position of reference point: The reference point is identified by a
ring-like marking on the probe housing.
*Nominal working range
of the temperature: operation: - 30 °C till + 60 °C
storage: -40°Ctill+70°C
* Measuring range: 50 uSv/h - 999 mSv/h
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Average life expectancy of the counter tube:
5x 10" counts = at 10 mSv/h approx. 17500 h

Overload capacity: > 50 Sv/h (continuous radiation)
*After effect: negligible with exposure to 100 times the final

reading.

Housing: aluminium housing, silver anodised protection
class IP 67

Dimensions: 40mm @ x 110 mm

Weight: approx. 150 g

* These values have been checked by the PTB (German physical-
technical federal institute) as part of the type approval.

11.1.4 y- Dose rate probe 18 529 CE

Type of radiation: for gamma and x-ray measurement (DC-
installations)

Calibration: using gamma radiation, Cs 137

Measuring size: photon-equivalent dose rate

* Nominal working range

of the photon energy: 70 keV-3.0 MeV

Optimum direction: radial radiation onto the probe body;+/- 45°

Detector dimensions: effective length: 7 mm
housing thickness:  80-100 mg/cm?
size: 16x6.2mm 3

Position of detector in device: The detector is positioned axially
in the centre of the probe.

Position of reference point: The reference point is identified by a
ring-like marking on the probe housing.
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*Nominal working range

of the temperature: operation: - 30 °C till + 60 °C
storage: -40°Ctill+70°C

* Measuring ranges: 500 uSv/h — 9.99 Sv/h

Average life expectancy of the counter tube:
5x 10" counts = at 10mSv/h approx. 55000 h

Overload capacity: > 50 Sv/h (continuous radiation)

*After effect: negligible with exposure to 100 times the final
reading.

Housing: aluminium housing, blue anodised, protection
class IP 67

Dimensions: 40mm @ x 110 mm

Weight: approx. 150 g

* These values have been checked by the PTB (German physical-
technical federal institute) as part of the type approval.
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11.2 Count probes
11.2.1 Low dose probe 18526 D

Detector: ZP 1430, window counter tube
window: mica
thickness: 1.5 - 2 mg/cm?
effective diameter: 27.8 mm
effective surface: 6.1 cm?

shielding by protection grid: 20 %
Background: approx. 25 cpm

Counts in case of radial
incident radiation (Cs 137): approx. 4 cps / uSv/h

Axial incident radiation: with cap: only y -radiation
without cap: a-, B- and y-radiation

Temperature range: operation: - 30 °C till + 60 °C
storage: -40°Ctill+70°C

Nominal working range

for outside air pressure:500-1300 hPa, influence cannot be de-
termined in practical use. Transport in
planes up to 3000 m height: Changes in
air pressure have to be performed slow-

ly.
Housing: aluminium housing, red anodised

Dimensions: 40 mm & x 126 mm

Weight: approx. 150 g
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11.2.2Large-area plastic-scintillation detec-
tors

Detector type: zinc sulphide coated plastic scintillator
with magnetically shielded photomultiplier

Detector dimensions:

size 1: 240 x 140 x 1 mm?*
size 2: 290 x 140 x 1 mm?*
Coupling: via air - reflector

Nominal working range
for outside air pressure: 100-1300 hPa, influence negligible
Nominal working range of the temperature:

operation.  between 10 °C and 40 °C

storage: between 0 °C and 50 °C

Dimensions:
size 1: 380 mm x 170 mm x 65 mm (LxWxH)
size 2: 430 mm x 170 mm x 65 mm (LxWxH)
Weight: approx. 0.6 kg

Detector voltage: approx. 1100 Volt

11.2.2.1 Measuring-technical data
Background count rate at 50 nSv/h:
a: approx. 0.1 cps, B/y: approx. 16 - 25 cps

Radionuclide-sensitivity
Average values of measurements with 100 cm? samples:

Nuclide  Efficiency Nuclide Efficiency

C-14: approx. 8 % 1-131: approx. 20 %
CI-36: approx. 42 % Cs-137: approx. 30 %
Co-60: approx. 22 % Pu-238 a: approx. 12 %
Tc-99: approx. 4 % Am-241 a: approx. 13 %
1-125: approx. 12 % Sr-90/Y-90:  approx. 45 %

(based on Sr-90)
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12 Foil replacement and foil repair

The foil frame is equipped with a double layer of Mylar foil on both
sides. In case of small damages, it is sufficient to cover the spot
which is not light tight with a small piece of foil. In case of bigger
damages it is useful to replace the complete frame.

The CoMo detector contains a
photo-multiplier, which trans-
forms light into electrical sig-
nals. Replacement should take
place on a dry and dust-free
place. No humidity or dirt may
get into the compartment. Basi-
cally, a defect foil should only
be repaired or replaced in a
dark room. The darker the room
is, the shorter the recovery time
for the photomultiplier is. After a
foil repair by “daylight”, the re-
covery time of the photomulti-
plier can take several hours.
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12.1 Removal of the foil

Remove the 10 counter-

sunk head screws of the ; The mounting
detector. EiEERN screws of the de-

tector (middle
screws at the
small sides of
the detector)
don’t have to be

removed.

Hold the screwdriver in
such way that no further
damage of the foil can be
caused by inadvertently

slipping.

After removal of the
screws, the honeycomb
grid can be removed.
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Then the frame with
cross studs can be re-
moved.

In case of damage at the
edge of the detector, the
foam rubber seal should
be removed too.

In case of bigger damag-
es, the complete frame
has to be replaced.

Warning!

The detector under the
foil is covered with a
powder layer. This layer
is not resistant to friction
and should not be wept
off or removed.

page 164



CoMo user’s manual

The detector itself should
stay in the housing.
However, if it has been
removed, it is very im-
portant to be sure that
the side covered with
powder is positioned up
(towards the foil).
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12.2 Repair of the foil
In the next 4 steps is described how to repair a foil. In case of
complete replacement of the foil, these steps can be skipped.

Search the hole in the foil.

Cut a piece of foil with a
sharp knife or scissors
(on all sides approx. 1cm
larger than the damaged
spot).
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Coat the cut piece of foil
with a glue pen (e.g. Pritt,
Uhu) on one side.

Put the coated piece of foil
on the middle of the dam-
aged spot and push it
slightly.
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12.3 Assembly of the detector

The assembly of the detector
takes place in reverse order
and starts with inserting a non
compressed seal.

(A compressed seal expands
after about 2 hours.)

Mind that the holes in the foil
are above the screw holes.

The next step is to put the
frame with gross studs on the
detector again.

Finally, the honeycomb grid is
put on the frame with cross
studs.

Insert all screws through the
seal in the frame. Only when
all  screws are inserted
through the seal, the screws
can be tightened.
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Tighten the screws in the sequence as shown below.

Warning!
To avoid that the seal gets crushed, the screws should not be
tightened too strong.

Because of the direct incidence of light which reaches the pho-
tomultiplier during the repair, the device shows much too high
values at the beginning. The values return to their normal level
after a while (depending on the quantity of light in the room dur-
ing the repair). For this purpose, the device has to be turned on
for a while. Using a test source reduces the recovery time.

Start using the instrument only after 12 hours in order to allow
the phosphorescence (afterglow) to decay.
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13 Accessories
Currently available accessories:

13.1 Additional probes
13.1.1 Dose rate probes

o y-low dose rate probe
Nal25D38 1”x 1.5”

o y-low dose rate probe
Nal38D50 1.5"x 2”

o y-low dose rate probe
18 550 DE / CE

n

o y-dose rate probe

18 509 DE / CE R

o y-high dose rate probe
18 529 DE / CE

The operation of the probes mentioned above is described in chapter
8.4.1.

13.1.2 Geiger-Miiller contamination / smear
test probes and special 1-channel count
probes

» Geiger-Miller contamination / smear test probes

o low dose probe
18526 D
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» Special 1-channel count probes
o 3“x3"x0.5“Nal
planar probe

o 4“x4"
plastic scintillator

The operation of the probes mentioned above is described in chapter
8.4.2.

13.1.3 Special 2-channel count probes

o 25mm@
a, B/y end window probe m

o 50mm@
a, Bly end window probe i

SR AL A4 53]

pipe detector

-
===

o 32mm @ x 200 mm, a, Bly
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o 170 cm? a, By flat probe

o 4x170 cm?aq, B/y probe

7 )
¥ o

The operation of the probes mentioned above is described in chapter
8.4.3.
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13.1.4 1-Wire probes (intelligent probes)

With 1-wire probes, various data are stored in the probe and are
selected automatically by the CoMo. A part of the stored data can
be changed through entries in the CoMo and will be stored
changed in the probe.

In the 1-wire probe described in 8.4.4, for example, nuclide data
will be stored on the probe. There are also 1-wire probe types that
work as dose rate probes.

1-wire probes can be configured according to special customer re-
quirements.

13.2 Miscellaneous accessories

a

a

Charging adapter to charge rechargeable batteries with a
charging current of approx. 300 mA

Various cables:

> serial RS 232 interface cable to computer

» USB interface cable to computer and charging with USB-
cable

» probe cable: spiral cable (ejected approx. 2 m)

Software:

» CoMo-Parameter for parameter setting (useful for cus-
tomers with several devices)

» CoMo-Data for read-out and further processing of stored
data

» CoMo-Logger for graphic and numerical display of
measuring data

Case
Additional display

_
]

earphone; can be used starting with software —p
version 3.78

page 173



CoMo user’s manual

O Protection cap for CoMo 170
with fiber glass grid and
honeycomb grid.

This protection cap can be
used to better protect the My-
lar foil during a measurement
(e.g. grass surface).

Caution! The efficiency is reduced when using the protection
cap.

Efficiencies with fiber glass grid protection cap:

C-14 approx.6 %; Co-60 approx.12 %; Sr-90 approx.28 %
(relative to Sr-90); Cs-137 approx.20 %; Am-241 a approx.10
%; U-238 a approx.14 %

We recommend to create your own nuclides with the changed
efficiency for measurements with the protection cap.

O Floor bogey:
distance CoMo to
floor approx. 10mm

O Single smear test counter
passive or active with battery
charge function
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O Wall/ table station
passive or active with battery
charge function, also with
shielding

O Various test sources
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14 Device check with test source

Unlike the simple function check (see 10) an elaborate detector
check can be realised with a test source. The half-life of the test
sample Am-241 is 432 years and therefore negligible during
measurement. For the Sr-90 sample it is another story. This
sample has a half-life of 28 years, which should be taken into ac-
count during measurement. Correcting the test source values

every 5 years is sufficient. For |Years after Ref. activity
this purpose, the new calculat- | purchase (Sr-90) —x %
ed activity is entered in the test |[ca. 5 years -10%
protocol  underneath. The (g3 10 years -20 %
count rate in the By- channel [ca 15 years 30 %
should be reduced by the [c3 20 years 40 %

same percentage as the calcu-
lated activity. To check, select nuclide 4 a / By simultaneously
(see 5.5). If this nuclide is not made available for use, the check
can be performed in two steps, one for the a- channel and one for
the By-channel. To check, place the test source with the test
sample to be measured (round flat side in the middle) up on a flat
surface.

g ¢
RADIOACTIVE

Sr-90
0B 457
A
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Make a background measure-
ment with the device and
switch to net measurement in
the Quick menu. Change the
nuclide selection to the cps
mode. Select the alpha or be-
ta/gamma mode, depending on
the test source. Place the de-
vice (The device has to be
turned on) on the test source in
such way, that both surfaces
(test source and detector) are
positioned precisely in front of
each other. Wait a moment un-
til the value has stabilised itself
and compare it with a present
entry. Every half year the
measured values should be en-
tered in the protocol under-
neath. This measurement
should be repeated with the a-
test source in the same way.
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15 Test protocol for test source

I‘I’est source: |No.: ‘Date: |
Pctivity: |Am-241: Bq ‘ Sr-90: Bq |
Measure- |a-channel |Activity By-channel | Signature

ment on [cps] Sr-90 Bq] |[cps]
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16 Programme update

If you turn on the CoMo, the message BT - Loader active is
shortly displayed. During this, the CoMo checks if a PC is con-
nected to the serial interface and an update programme was
started on the PC. If this is not the case, the CoMo programme
is executed normally. The procedure of update is part of the
update programme and is not included in this user's manual.
For update you need a special cable.

Display:
BT - Loader active: boots trap loader active
(Update search programme is active)

Button functions:

@ here no function

here no function

here no function

(]

here no function
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17 EC-Attestation of conformity
We hereby certify that the following product:

COMO 170 Contamination Monitor

complies with the essential protection requirements as de-
fined in the Council Directive on the approximation of the laws
of the Member States with regard to electromagnetic compat-
ibility (89/336/EEC).

To evaluate the product regarding electromagnetic tolerance,
the following European standards have been applied:

- Electrostatic discharge immunity test

Base standard: DIN EN 61000-4-2 (12.2009)

DIN EN 61326-1; table A.1 (10.2006)
- Electromagnetic field immunity test

Base standard: DIN EN 61000-4-3 (12.2006)

DIN EN 61326-1; table A.1 (10.2006)
- Power frequency magnetic immunity test

Base standard: DIN EN 61000-4-8 (11.2010)

DIN EN 61326-1; table 2 (10.2006)
- Radiated disturbance measurements

Base standard: DIN EN 55016-2-3 (08.2007)

DIN EN 55011 clase B group 1 (11.2007)

The following additional recommendations, national standards and
specifications have been applied:
- Restriction of the use of certain hazardous substances in
electrical and electronic equipment [RoHS II]
Directive 2011/65/EU (06.2011)
This statement is made with responsibility for the manufacturer

MED Nuklear-Medizintechnik Dresden GmbH

Dornblithstr. 14 A )

01 277 Dresden < n P

GERMANY - U

Dresden, August 20" 2014
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18 Concluding remark

The CoMo has been manufactured with utmost care. Neverthe-
less, errors cannot be ruled out entirely. We would therefore appre-
ciate your comments and proposals for improvements. We are hap-
py to help you if you encounter problems in working with this in-
strument. Please send a letter, fax or mail to:

MED Nuklear-Medizintechnik Dresden GmbH
Subsidiary Dilmen

Ostdamm 139

48249 DULMEN

Phone: +49 2594 - 9424 -0
Fax: +49 2594 - 9424 -45
Email: info@nuklear-medizintechnik.de

Homepage: http://www.nuklear-medizintechnik.de
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