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1. Introduction

The CMSDualis a dual channel gamma monitor.It features a graphic LCDdisplay, sealed

keypad and hasbuilt-in serial and Ethernetinterfaces. As an option, a backup battery can be

fitted and will keep the unit fully operationalin the event of mainsfailure.

1.1. Illustration

Alarm and Fail beacon

‘Alarm’ LED ‘Normal’ LED
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Ree et

2AMITR dan Mier

Enclosure Door Lock

Numeric entry keypad

Key-switch
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1.2. CMS Block Diagram
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Features of the CMS Dual

Dual channel rate-meter
Dead -time correction
Two configurable alarm thresholds for each channel

Relay outputs for fault and alarm conditions
Programmable Lamp and sounder modesfor each alarm

Alpha Numeric display of alarm state and activity level

Display units for activity levels are configurable
Graphic display of ‘% Alarm Level’ can be referenced to any alarm threshold

Optionsto latch faults and alarms

Detector failure monitoring
Mainsfailure and battery voltage monitors

Lampfailure monitors
Configurable key switch to protect parameters and actions

8 different user login accounts with programmable access to parameters & actions

Data log stores up to 2000 records(including detector cps), with a programmable
logging interval

Event log stores up to 128 events

Clock and calendar
Built in RS 232, RS 485 and Ethernet (UDP)interfaces
HTTPserverenables the display of current status, parameter values,historic data and
event data over a network via a standard internet browser
Battery backup:fully operational for up to 30 minutesin the event of mainsfailure

(incorporates low battery alarm)

2x 4 to 20 mAelectrically isolated analogue outputs for chart recorderetc

Detector shut-downinputfor use near Cyclotrons  
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2. Getting Started

2.1. Goods Inwards Check
Onreceiving the CMS,checkthat its packaging is not damaged.If the package is damagedor
its contents are not correct, please contact Laboratory Impex Systems immediately.

2.2. Preparing forInstallation

The CMSis designed to be attached to a wall or other vertical surface. Once mounted, the
mains and other external connections must be made- refer to section 7 for furtherinstallation

instructions.

Internal parameters should be reviewed and configured to suit the operational requirements
(alarm levels etc).

a Section 4 gives configuration details for the CMS; detector information can be found in section
9.

    cr
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3. Operation
Whenoperating normally (no faults, no alarms) the green multi-element LED onthefront panel

will show a continuousrotating pattern, the green beacon(iffitted) will be on and the sounder,

red LED and beaconwill be off. The default display screen will indicate the current radiation

level as well as the time and date. This section givesfull details of the user interface and

behaviour underalarm and fault conditions.

3.1. Display Screens
The CMSuses a numberofdifferent screens to communicate with a user:

Default screen - normally displayed unless one ofthe alternate screensis selected:

Main Menu — allows you to choose oneof the optional screens:

Historic Data screen
Eventlog screen

Ci Parameter menu  
Selecting a specific action from one of these will normally result in an edit/dialogue screen,for

example to change a parametervalue.

3.1.1. Default Screen
This is displayed whenthe instrumentisfirst turned on andwill remain until another screen is
requested.it displays a graphical and numeric representation of the currentactivity reading,
and a bannerindicating the current(or latched) alarm orfault status.

 

NORMAL
Ch_A 0.111 uSV/h

Ci Ch_B 0.153 uSV/h

11:52:25 Tue 02/09/2008 0%

 

The vertical bar graphs represent the currentactivity as a percentageof the alarm level

settings.

The numeric result showsthe current activity level in the chosenunits, e.g. uSv/h (see
Calibration — section 8.2) to 3 significant figures and a maximum of 7 digits (i-e.9,990,000is

the highest value)  If the dose rate causes the detector countrate to exceed the preset Overrange value the
display will show an overrange message.  
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Todisplay the detector countrate in reps (raw counts per second)pressthe ‘2’ key. The
detector countrate (after dead time correction) will be displayed for 3 minutes and the screen
will then revert to showing the normal result. Pressing the ‘1’ key during this time will restore

the normalresult.

To speed uptesting etc, pressing the ‘.’ key (decimalpoint) resets the time constant buffers
so that the result of changing the doserate at the detector can be seen more quickly. The
effective averaging timewill then start to increase until the normal value is reached (refer to
the parameters section for more information on time constants and averaging).

For more options, press OK or an arrow keyto bring up the main Menu.

3.1.2. Main Menu

The main menuoffers a choice of four screens:

Display Count Rate _(This is the Default screen as described above).

View Historic Data
View Event Log

View & Edit Parameters

Usethe arrow keysto Select the required option then press OK. Alternatively, to return to the
default screen, press the ESC key.

3.1.3. Historic Data Screen

Thehistoric data screen displays list of stored results and will appear blankif there are no
results in the log. !t is possible for there to be several hundred pagesofhistoric data.

To select the data that you wish to view and to navigate through it, use the keypad as

follows:

Key 1 Display ChannelL data in S! Units
Key 2 Display ChannelL data in Counts / Second
Key 3 Display Channel H data in Counts / Second (not used onthis variant)

Key 8 Move 10 pages backin time (Page no. increasing)
KeyQ Move 10 pages forward in time (Page no. decreasing)
Key 4 Move 1 page backin time (Page no.increasing)
Key ¥ Move 1 page forward in time (Page no. decreasing)

To return to the main menu, press the ESC key.

3.1.4. Event Log Screen
The event log screen displaysa list of events that have occurred. Examples of events include
Login / Logout, alarms,faults, battery status etc).

To navigate through the event log, use the keypadas follows:

Key 8 Move 10 pages backin time (Page no.increasing)
Key 0 Move 10 pagesforward in time (Page no. decreasing)
Key & Move 1 page backin time (Page no. increasing)
Key ¥ Move 1 page forward in time (Page no. decreasing)

To return to the main menu, press the ESC key.
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3.1.5. Parameter Menu
The parameterscreen is used to view and edit parametervalues.It consists of multiple
pages,with the page numberbeing displayedin the top right corner. The currently loggedin

useris also displayed.

To navigate through the parameters, use the keypadas follows:

Key 8 Move 1 page down thelist (Page no. increasing)
Key0 Move 1 page upthelist (Page no. decreasing)

Key & Move 1 entry upthelist
Key ¥ Move 1 entry down thelist

To edit the selected parameter, press OK.

To return to the main menu, press the ESC key.

3.1.5.1 Dialogue Screens

Pressing OKwhilst in the parameterlist will produce a dialogue screen. These screens
are context specific, and will guide a userthrough the editing process using prompts.
Refer to Configuration (section 4) for more details of parameter editing.

To return to the previous screen from a dialog screen,press ‘ESC’.

3.2. Alarm Reporting
There are twoactivity alarms Alarm and Alert that can havetheir threshold values set, and can
be enabled or disabled,individually. An alarm will be indicated when the displayed result
exceeds the threshold. Note that alarm thresholds havea fixed hysteresis of 10% so that, once
triggered, the alarm condition will be considered as active until the result is 10% lowerthan the
alarm level.

Alarm is always the highest threshold and mustbe set aboveAlert.If the Alert levelis not

required it can be disabled by setting the parametervalueto zero.

Alarms can be reported in various ways:

By a message banneron the LCD screen

By a sounder

By a red beacon
By a red led onthefront panel

Byrelay outputs

By messages on a web page
By status values sent to a data management system such as a 9205 EMS

Byan entry in the eventlog

The behaviour of the red lamp and sounderin responseto alarms is configurable. For each

alarm level the red lamp can be flashing, continuousoroff, and the sounder can be pulsed,
continuousoroff - see the Advanced Configuration section (4.3.3) for details.

3.2.1. Alarm Latching

CMSalarms can be madeto latch by setting the Latch Alarms parameterto ‘Yes’. In this
case the indications will continue when the alarm condition has passeduntil it is manually

acknowledged. 
>
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A message onthe default screen will indicate any latched CMSalarms present. To
acknowledgea latched alarm, press the DEL key on the keypad (from the default screen). If
the audible alarm has not been mutedthefirst press of DELwill do this. Pressing DEL again
will bring up a request to enter a user passcode and oncea suitable password has been
entered - see Configuration (section 4) - any latched CMSalarmswill be cleared. The

Configuration section also gives details of passcodes.

3.3. Fault Reporting

The CMSwill report and log the following fault conditions:

Mainsfailure
Low battery voltage (whenfitted)

Detectorfailure/s
Detector over range
Lampfailure/s (when beaconsfitted)

fi Analogue input/s out of range (when analogue I/O optionsfitted)

Faults are reported using the sameindications as Alarms - see above - but the green LED and
beacon(iffitted) will flash and the Fault relay will change state. On request, units may be
factory-configured to activate the alarm relays in addition to the Fault relay underfault
conditions. The type offault/s detected will be indicated at the top of the display screen.

The behaviour of the red lamp and sounderin responseto a fault condition is configurable, with
the samerangeof options as for alarms - see the Advanced Configuration section (4.3.3.1) for

details.

To mute the sounder whenit is operating, press the DEL key on the keypad when the default
display is shown (a prompt message will indicate this). No passcodeis required to mute the
sounder.

3.3.1. Fault Latching

CMSfaults can be latched by setting the Latch Faults parameterto ‘Yes’. In this case the
indicationswill continue when the fault condition has passeduntil it is manually

fi acknowledged.

A messageon the default screen will indicate any latched CMSfaults present. To
acknowledgea latched fault, press the DEL key on the keypad (from the default screen). If
the audible alarm has not been muted thefirst press of DELwill do this. Pressing DEL again
will bring up a requestto enter a user passcode and oncea suitable password has been
entered - see Configuration (section 4) - any latched CMSfaults will be cleared. The
Configuration section also gives details of passcodes.

3.4. Muting the Sounder
To mute the sounder whenit is operating, press the DEL key on the keypad whenthe default
display is shown (a prompt messagewill indicate this). No passcodeis required to mute the
sounder.

3.5. Event Logging

Any occurrenceofthe following events will be logged by the CMS:

e Restart Processor has reset 
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Alarm HighestActivity Alarm
Alert LowerActivity Alarm

Level Ok Noactivity alarm

Login U1 User1 logged in

Login U2

Login U3
Login U4

Login U5

Login U6

Login U7

Login U8

Login U9
Login Fail Login attemptfailed (bad password)

Logout Userlogged out

Muted Sounder was muted
DetA Fail ChannelA detectorfailed

DetB Fail Channel B detectorfailed
DetA Ok Channel A detector OK
DetB Ok Channel B detector OK

Over Rnge Overrange condition occurred

Range Ok? Exited from an overrange condition

Ack Alarm Alarm was acknowledged
PowerFail Mains powerfailure

Power Ok
Bat Low Battery voltage low

Bat Ok
Paramsdl New parameter set downloaded

LampFail Oneor more lampshasfailed

Lamps Ok

The event data can be read on the LCD,or via a web page,orit can be downloaded to a

{> computerfile using ftp.

To display the event data on the LCD,select ‘View Event Log’ from the main menu.

To navigate through the eventlog, use the keypad asfollows:

Key 8 Move 10 pages backin time (Page no. increasing)
Key 0 Move 10 pagesforwardin time (Page no. decreasing)
Key & Move 1 page back in time (Page no.increasing)
Key ¥_ Move 1 pageforward in time (Page no. decreasing)

To return to the main menu, press the ESC key.

3.6. Count Logging

Whencountlogging is enabled (see ‘Logging Interval’ parameter), each Historic Data record
stores the following information:

Calculated reading in SI Units, channel A

e Calculated reading in SI Units, channel B

e Counts per second, channel A detector’ 
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Counts per second, channel B detector’

Date and Time
8 bits of status information (ADC inputs status, detectorfailure status, over-range status,

detectorin use)?

‘Detector count rates are deadtime corrected and use the same averaging as the displayed

activity result.

?The status information associated with each record can only be read using a 9205 EMS
system,or by offline interpretation of the downloaded computerfiles.

Historic data can be read on the LCD,or via a web page, or on a connected 9205 EMS,orit can

be downloadedto a computerby using File Transfer Protocol(ftp).

To display the data on the LCD,select ‘Historic Data’from the main menu. To view and to
navigate throughit, use the keypad asfollows:

Key 1 Display Channel A datain SI Units
frit Key 2 Display ChannelB data in SI Units

Key 4 Display ChannelA data in Counts / Second
Key5 Display ChannelB data in Counts / Second

 
Key 8 Move 10 pagesbackin time (Page no. increasing)
Key0 Move 10 pagesforward in time (Page no. decreasing)
Key 4 Move 1 page backin time (Page no.increasing)
Key ¥ Move 1 pageforwardin time (Page no. decreasing)

To return to the main menu, press the ESC key.
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3.7. Start Up Modes

 

3.7.1. Normal Start Up

Operation commencesautomatically, as soon as the mainsis applied. If the poweris
interrupted, the CMSwill indicate a mains powerfailure and will continue to run from battery.
It will run from battery until the mainsis restored or the battery voltage becomestoo low for
satisfactory operation. Restoring the mains while running from battery will clear the powerfail
indication.

3.7.2. Reset-hold Mode 5

If a new CMSbattery is fitted or the CMS battery fuse is replaced with no mains connected,
the CMSwill become dormant. By pressing the (internal) reset switch (SW1), the CMSwill
turn on and run from battery.

To preventthe battery from runningflat, the CMS maybereturned to its dormantstate as
follows:

e Remove the mains supply

e Set the CMSto displayits default screen

e Turn the key-switchto its horizontal position
« Press the 0 key. q

3.7.3. Logged Off Mode

If data logging is enabled, a CMSwill normally start up in the ‘logged on to network’state.If it
becomes necessary to move a CMSfrom onelocation to another, it must be setto ‘logged
off Mode’. This ensures thatit will not send data to a connected data logging system such as
a 9205 EMS,until a new CMS_id has been assigned.

To start up in Logged Off mode:

Remove mains power

Set the CMSto display its default screen

Turn the key-switchfo its horizontal position

Press the Okey. (CMSwill now turn off)

Hold down the ‘0’ key and at the same time reconnect the mains

Alternatively, use the ‘Comms' option under ‘View & Edit Parameters’ then press 2.

Note: Before the CMSis connected in the new position on the network,it will be necessary
to change its CMS_idparameter and clear the count log buffer.
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4. Configuration  
      

  
  
  
  
  

      

  

      

  
  

      

  

 

  

 

   

   4.1. Access Control
The CMS uses passcodes and a key switch to protectits operational settings from unauthorised
interference.It is possible to disable the key switch if desired, see Config Wordin the Advanced

Configuration section (4.3.1).

There are 9 standard userlevels: ’User0’ to ‘User8’ where User0 is the default level that

requires no password.

Every Userlevel including User0 has READaccess to all parameter values and logs and can
mute the audible alarm butif any other action is attempted the system will request entry of a

passcode whichidentifies the level of the user. Once a passcodeis correctly entered that useris

‘loggedin’ andwill stay loggedin until they return to the default screen (or the system
automatically returnstoit after a period of userinactivity).

  4.1.1.
User.0
This is the default user level and does not require a passcode. User0 can not change any

Parameters or perform any Actions.

User Levels   

User 1 to User 8
Standard users have configurable passcodes, and configurable access rights to change any
Parameteror perform any Action. When the CMSisinitialised during production, default
passcodes and access rights are assigned asfollows:

4.1.2. Access Rights

Default parameter access rights and details of how to modify them are givenin section 4.3.2

below.

4.1.3. Default Passcodes

 

u Default Passcode

11

22
33
44
55
66 |

=

 

 

 

 

 

 

 

77
88
  ©)

1)
Q>
|

On
)
&

c
o

ro
)
+
B

   
4.1.4. Changing Passcodes
Users can change their own passcode using the ‘Set Own Passcode’actionin the Parameter
menu. Passcodes can have a maximumof6 digits.   
 

D
K
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Care should be taken to ensure that no two passcodesare the same.If this happens,it will
be impossible to access oneof the affected user accountsuntil one of the passcodesis
reset. To avoid this situationit is suggested that each passcodestarts with its own user

number, asin the table above.

4.1.5. Resetting Passcodes

Any userwith the required access rights (Users 7 and 8 by default) is able to reset any
passcodeto its default value, by using the ‘Reset Passcode’ action from the Parameter

menu.

4.2. Parameters and Actions
Parameters and actions are accessed via the parameter menu. Parameters have associated
values that can be changed,actions, which generally cause a change immediately (e.g. testing

a lamp), are accessedin exactly the same way as parameters.

oi There are to 5 pages of parameters. To navigate through the parameters, use the keypad as

follows:

Key 8 Move 1 page downthelist (Page no. increasing)
Key 0 Move 1 page upthelist (Page no. decreasing)

Key 4 Move1 entry upthelist
Key ¥ Move 1 entry down thelist

To edit the selected parameter, press OK. Dialogue screenswill be displayed, taking you
through the process oflogging in and editing values. While entering a new value the DEL key
will undo the last key press and pressing ESC will abort the entry and restore the previous
value.

Once logged in, you can edit multiple parameters without having to re-enter the passcode. The
parameters you are allowed to change are markedwith a dotin the menu.If you attemptto edit
a parameterfor which you do not have permission, you will be prompted to log in as a different

user.

The level of the currently logged-in useris displayed on each page ofthe parameter menu. You
can log out by pressing the ESC key until the default screen is displayed; automatic logging out

f. will occur after 2 minutes ofinactivity.

Below is list of parameters and actions available from the parameter menu,with a short
description for each. When parametervalues are changed, their new values (including the
Parameter Checksum) should be recorded. A copy of the table in section 4.3.2 may be used for
this.

1. Date
Enter the date in the following format: dd.mm.yy
E.g. 1 March 2008 would be: 01.03.08      co
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  2. Time
Enter the time (24 hour clock) in the following format: hh.mm

3. Disp Units
This determinesthe units displayed after the main activity result. It does not change the
actual result value whoseunits are determined by the Calibration Factor/s, set during
calibration (see section 8.2).

Setting Displayed Units

mSv/h

mGy/h

ySv/h

pGy/h
mRad/h

mRem/h

cps
Svw/h

+ Reservedfor future
additions
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d
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4. Alarm A, Alarm B,Alert A and Alert B
For each of the two channels (A & B), enter the required alarm andalert thresholds in the
units selected in Displayed Units (above). Other alarm behaviour options can besetvia this
entry, refer to section 4.3.3.2.

Alarm is usedfor the highest threshold and must be set to be equal to or aboveAlert;
otherwise an error messagewill be displayed.

If the Alert level is not required it can be disabled by setting the parameter value to zero.

5. Time ConsAS§,Time ConsA L, Time ConsB S and Time ConsB L
For each of the two channels (A & B), Short and long time constants, in seconds, are used
by the count averaging algorithms. When the detected countrate is steady the long value is
normally used but when a rate changeis detected the averaging time is reduced. Onstart-up
or whenthe averaging buffers are manually reset (see 3.1.1) the effective averaging time is
at a minimum and proceedsto growto the value determined by these parameter values. See
also the Step Sensitivity parameter (26 below).

6. Dead Time A and Dead Time B
Enter the dead time compensation values (in micro seconds) for each of the two channels (A
& B). By selecting a value close to the actual dead timeof the detector assembly the
automatic compensation algorithm will reduce errors at high countrates. To disable dead
time compensation enter a value of zero.
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7. Cal Factor A and Cal Factor B
Theseare calibration factors for the A and B channel detectors respectively.If either detector
is notfitted, set its calibration factor to zero. The Calibration Factor is a multiplier that
converts the detector cps to displayed units (e.g. wSv/h).

The numberdisplayedis limited to values between 0.00001 and 9999900.

8. DetA Fail and DetB Fail
These are minimum countrates (counts / second)for the A and B channeldetectors
respectively.

If no pulses are seen from a detector within a time period given by 3/Det Fail, the detector will

be considered to havefailed.

The numberdisplayedis limited to values between 0.00001 and 9999900.

{ To disablethis feature, set its value to zero.

9. OverrangeA and OverrangeB
These are maximum count rates (counts / second) for the A and B channel detectors
respectively.

If a higher count rate is seen from a detector,a fault will be reported. (Refer to section 3.3).

To disable this feature, set its value to zero.

10. Cir Counts
This action clears the countlog.

11. Clr Events
This action clears the eventlog.

a 12. Set Passcode
This action is used to change the current user’s passcode.

13. Reset Pascde
This action is used to reset the passcode,for any chosenuser,to its default value.

14. IP Address
Set this. to define the instrument's address on an IP network.

15. Subnet Mask
Set this when connecting the instrument to an IP network 
 

co
 

 

( MAN0079Issue 1 Amendment1 4-4 ))



 

a Operation and Maintenance Manual CMSDual

16. CMS_Id
This is a oneto three digit number used as an instrumentidentifier on web pagedisplays.It
is also used to identify the monitor to a data management system.

17. Netwk Addr
This is the monitor's network address.It is used by a data management systems (such as

the LIS 9205) using serial or Ethernet connections.

18. Latch Faults
Set this option to ‘Yes’if fault latching is required. Other fault behaviour options can be set
via this entry, refer to section 4.3.3.1.

{> 19. Latch Alarms
Set this option to ‘Yes’ if alarm latching is required (see section 3.2).

20. LoggingInt
This sets the interval (in seconds) betweenentries in the historic count log. The minimum
logginginterval is 5 seconds. Note: the logging interval automatically reduces bya factor of
five when anyalarm level is exceeded.

To turn off count logging, set this parameterto zero.

21. DACO Max, DAC1 Max
These parameters define the maximum value that can be represented on each analogue
output,i.e. the value corresponding to 20mA.   
22. DAC Decades
This parameter has two values that can beindividually set to define the numberof decades

fi (LOG10) spanned for each analogue output. Setting either of these values to zero causes a
linear output on the appropriate channel.

23. Test DACs
A utility to test the outputs of the digital to analogue converters. Refer to section5.3.1.
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24. Tests
A utility to test relays, lamps, sounder, monitor digital inputs and reset the CMS. Having
selectedthis option, a test menu appearsasfollows:

0- Reset All Relays  De-selectstests. (Alarm, Alert and Fail relays are energised.)
1 - Alarm Relay Alarm relay is de-energised.
2 - Alert Relay Alert relay is de-energised.
3 - Fault Relay Fail relay is de-energised.
4 - Sounder Operates sounder
5 - Green Lamp Operates green 'Normal’ LED and green beacon segment.
6 - Red Lamp Operates red ‘Alarm’ LED and red beacon segment.
7-Watchdog Reset Reset the CMSandre-starts it at the default screen

Digital Input States: 10001111

Press key (0 to 7)

Press keys to 7 to select the required test. Press key 0 or the DEL key to de-selecta test.
Note: The watchdog resetwill reset the CMS andre-start it at the default screen.

Thedigital input states are monitored continuously, with channel0 displayed as the LSB.

25. Comms
This gives options to reset the communication software and to log orvoff a connected 9205
data managementsystem.It also displays the current network status: Normal (Logged ON),
Logging Off or Logged Off. When logged off the CMSwill not respond to a connected 9205
EMSsystem;in addition, no data will be written to the countbuffer in the Logged Off state.

Thereis also an option to set Maintenance Mode. Whenset, this disables the sounder and
alarm relays and setsa bit in the comms messagesso that a 9205 system canalso disable
alarms. Duringcalibration or testing, setting the CMS into Maintenance Modewill prevent
unwanted alarms.

fl 26. Step Sense
Step Sensitivity is a feature that can be usedto optimise the response time when a sudden
rise in activity occurs. The default value of 2 should not normally need changing but the
rangeis from 1 (mostsensitive) to 5 (least sensitive). Setting the value too low could make
the CMS morelikely to give false alarms whenthe alarm level is low and/or the background
level is high.

27. Config Word (display only, not user-settable)
A bit pattern used to enable/disable and configure certain features of the instrument - see
Advanced Configuration section (4.3.1) for details. 
   

 C &
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28. Serial No
The serial numberof the CMSunit. A serial no. of B0123/456 would be entered as:
012300456

29. F/w Version
Displays the version of the currently running firmware.

30. Build Date
Shows the date the currentfirmware was produced.

31. Param Check

The numberdisplayed here represents a 16-bit checksum of the parameter values
aa (excluding passcodes).It can be viewed and checkedagainstthe previously recorded value

to give reassurance that no-one hasaltered parametersettings.

4.3. Advanced Configuration

4.3.1. Config Word

The Config Word (Parameter27) is a factory configuration bitmap.It can be setto:

Disable Ethernet.
Disable the use of the key switch, whereit is not required.
Disable lamp monitoring, where red and green lampsare notfitted.
Configure which alarm thresholdthe activity bar graph is scaled on.

Configure Alarm and Alert relay operation.

Set the date format.
Configure the CMSto re-send all historic records (e.g. to a 9205 EMS)after restart.

4.3.1.1 Config Word Bit Values

The displayed Config Word is a decimal representation of a 16-bit binary number.Its
al value is determined by adding together the numbers indicated below:

Bit 0
0 Enable Ethernet
1 Disable Ethernet (add 1)

Bit 1
0 Enable lamp monitoring
1 Disable lamp monitoring (add 2)

Bit 2
0 Enable key switch
1 Disable key switch (add 4)

Bit 3
0 Enable Noise Filter
1 Disable Noise Filter (add 8)
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Bit 4 Reservedfor future expansion

Bit 5
0 U.K. date format
1 U.S. date format (add 32)

Bit 6
0 Enable Sounder
1 Disable Sounder (add 64)

Bit 7
0 Alarm Relay = ChA & ChB Alarm,Alert Relay = Ch A & Ch B Alert
1 Alarm Relay = ChA Alarm,Alert Relay = Ch BAlarm (add 128)

Bits 8-12 Reserved for future expansion

Bit 13
0 Fault drives fault relay
1 Fault drives alarm andfault relay (Also drivesalert relay if Bit7is 1) (add 8,192)

Bits 14

0 Standard Noise Filter
1 Alternate Noise Filter (add 16,384)

Bit 15
0 Sendhistoric data to 9205 once only
1 Resendall historic data after arestart (add 32,768)

Example:If the key-switch was disabled and the U.S. date format enabled, the Config word
would be 4 + 32 = 36

4.3.2. Modifying Access Rights for Parameters

Each parameter has a security bitmap stored with it, which determines which users (1 thru 8)
have access to changethat parameter. When the CMSisinitialised during productiontest,
default values are written to these security bitmaps, giving access rights as describedin the
table below.

User User User User User User User User
1 2 3 4 5 6 7 8 VALUE

Date + Time

Units

Alarm Level
Alert Level

Attn Level
Over

Over e
Si t

Calibration Factor Low
Calibration Factor High

Dead Time Low
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Dead Time High

Time Const Short
Time Const Long

Low Detector Fail Time
High Detector Fail Time

Latch Faults
Latch Alarms

Clear Count Log

Clear Event Log

Set Own Passcode

Reset any Passcode

IP Address
Subnet Mask

CMSId
Network address

Tests/ Test DACs
Maintenance

Logging interval
DAC 0 Max
DAC 1 Max
DAC Decades
Ack Alarm

Change Parameter
Security
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The access rights can be subsequently modified by any user with the necessary ‘Reset
Passcode’ access(by default only users 7 & 8).

From the parameter menu, select the parameter for which you wish to change the access
rights.

Log in as user 7 or 8.

Do NOT enter a new parametervalue as requested, but key in 3 dots followed by the new
security bitmap (a value of 0 to 255), followed by OK.

Use the table below to calculate a new bitmap value, by adding up the number under each
user who requires access.
 

User 1 User 2 User 3 User 4 User 5 User 6 User 7 User 8

1 2 4 8 16 32 64 128
 

          

Example 1 Security bitmap for all users except user 1

2+44+84 164+ 32+ 64+ 128 = 254

...254 <OK> will enable access.

Example 2 Security bitmap for users 1 and 2

14+2=3  
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...3 <OK> will enable access.

Example 3 Security bitmap for users 3, 4, 7 and 8

4484644 128 = 204

...204 <OK> will enable access.

On completion of this operation, a confirmation messagewill flash up, indicating success or
failure, and the display will revert to the parameter menu.

4.3.3. Modifying Red Lamp and Sounder Behaviour

4.3.3.1 Fault Behaviour

The green LED and green beacon segmentwill always flash to indicate a fault, but the
behaviour of the red lamps (Alarm LED and red beacon segment) and sounderin
responseto a fault can be changed asfollows:

er e Selectthe ‘Latch faults’ operation from the parameter menu.

Press OK andloginif requested.

Do NOTenter a choice as requested, but instead, enter two dots followed by a 2
digit code. Thefirst digit sets the red lamps mode. The second digit sets the
sounder mode.Digits have the following meaning:

0 —None(i.e. always Off}
1 — Continuous
2 — Pulsed/Flashing

« Press OK.

 
Example1.
To set the red lamps pulsed and the sounder continuous whena fault occurs, enter:

21

a Example2.
To leave the red lamps off and the sounderoff whena fault occurs, enter:

00

The selected settings will be displayed next to the latch faults status as follows:

CLCS (constant lamp, constant sounder)

PLCS (pulsed lamp, constant sounder)

CLNS (constant lamp, no sounder)

etc.

4.3.3.2 Alarm Behaviour

The process for configuring the red lamps and sounderin responseto an alarm oralert
condition is the sameasthat for faults (above) exceptthat ‘Alarm’or ‘Alert’ should be
selected from the parameter menu:
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Select the alarm or alert threshold from the parameter menu.

Press OK andlogin if requested.

Do NOTenter a choice as requested, but instead, enter two dots followed by a 2
digit code. Thefirst digit sets the red lamps mode. The seconddigit sets the
sounder mode. Digits have the following meaning:

0 — None(i.e. always Off)
1 - Continuous
2 — Pulsed/Flashing

e Press OK.

   

   

  

Theselected settings will be displayed next to the alarm oralert threshold value as
follows:

CLCS(constant lamp, constant sounder)

CLPS(constant lamp, pulsed sounder)

PLNS(pulsed lamp, no sounder)

etc. (see 4.3.3.1 above for explanatory examplesofthis)
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5. Input / Output Facilities

5.1. Relay Outputs

There are 3 relay outputs each with dual pole changeovervolt-free contacts. They are marked
onthe instrument as ‘Fault’, ‘Alarm’ and‘Alert’.

Fault Relay

The fault relay is de-energised whena fault is present. Therefore, under a fault condition the
‘NC’ (Normally Closed) contacts will be closed:

Ml [A
ENS) NC COM NO

fr Fautt Normal

Alarm Relay

The alarm relay is de-energised when an alarm condition is present. Therefore, under an alarm
condition the ‘NC’ (Normally Closed) contacts will be closed:

Al fd
Ne RCOMANC) NC COM NO

Alarm Normal

Note: On request, units maybe factory-configured to de-energise the alarm relay in addition to
the Fault relay underfault conditions. In this case the alarm relay will also de-energisein a fault
condition. The alarm relay may also be configured to de-energise on channelA and channel B
alarm conditions or only on a channelA alarm condition. Refer to section 4.3

a Alert Relay

Thealert relay is de-energised whenanalert condition is present. Therefore, under an alert
condition the ‘NC’ (Normally Closed) contacts will be closed:

Ml TA
pCR NG) NC COM NO

Alert Normal

Note: On requestthe alert relay may also be configured to de-energise on channel B alarm
conditions (and not de-energise on any alert condition). If the unit has also been configured to
de-energise the alarm relay in addition to the Fault relay under fault conditions, then the alert
relay will also be de-energised underfault conditions. Refer to section 4.3

Thereare facilities for testing the CMS relay outputs. These are found in the ‘Tests’ screen
accessed from the parameter menu(section 4.2 item 24).   
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5.1.1. Maximum Contact Ratings

Current 3A
Vi 250V AC

itchi 60W
125VA

§.2. Digital /O

The CMS canbe factory-configured to use upto 6 digital outputs and 4 digital inputs. Apart from
digital input 2, these are not normally required for gamma monitoring butif the unit has been
configuredfor a specific application the details will appearin the System-specific Information
section (11).

f~ By connecting digital input 2 to OV, poweris removed from the detectors. This feature is used to
protect the detectors if a nearby Cyclotronif fired.

5.3. Analogue Outputs

The two 4 to 20 mA analogue outputs are designed to connectto external equipmentusing 4 to
20 mA currentloops. Theyare typically used to drive chart recorders or data logging systems.

Analogue outputs havean internal isolated PSU to provide powerfor the current loops. Each
output can beset to give a linear or log10 representation of the current A and B channel
radiation levels. The following parameters are used to configure the characteristics of each
output:

e ‘DAC Decades’ hastwo values to define the number of decades spanned for each
output individually (in log 10 output mode). Setting either of these values to zero causes
a linear output on the appropriate channel.

‘DACO Max’ and ‘DAC1 Max’are usedto define the maximum value that can be
represented on each output(i.e. the value corresponding to 20mA).

The analogue outputs do not require calibration but they can be tested using the Test DACs
fi feature described in section 5.3.1.

  
 

‘a
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§.3.1. Test DACs

The 'Test DACs' feature in the ‘Parameters’ menu causesthe selected DAC to output a test
current:

From the ‘Parameters’ menu,select ‘Test DACs’.

Login if requested.

Whenprompted by the ‘Which DAC? (0 or 1)' prompt, type 0 then OK or 1 then OK.

Whenprompted bythe ‘Output mA (0 to 20)’ prompt, type the required current then
OK.le. To set 4 mA,type 4 then OK.

The cursorwill then disappearleaving the value 4 on the display. This indicates that
the value (4 mA) has beenset.

Pressing OK again enables a new value to be set whereas pressing ESC will step
i back through the menus.

Press ESCfourtimes to exit completely.
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6. Communications

The CMShastwo connectors for external data communications: a 7-pin ‘Serial Comms’socket
for RS 485 or RS 232, and an R45 network connectorfor Ethernet (TCP/IP). The network
connector has a yellow LEDthat is always on but flashes during data transmission. Thereis
also a green LED that comes on when a connectoris correctly inserted.

6.1. Web Server

The CMScontains an HTTP server which can send web pages over a TCP/IP network to a
remote computer. To dothis, the CMS mustfirst be configured with an appropriate IP address
and subnet maskfor the network it will be attached to (see ‘IP Address’ and ‘Subnet Mask’
parameters in section 4.2).

1. Connect the CMSto the network using the RJ45 connector.

2. Using a web browser (such as Internet Explorer, or Netscape) on the remote computer,
fo type the IP address of the CMSinto the address bar and press OK.

E.g. 192.168.1.219< OK >

. After a few seconds, the CMS navigation page should appear on the PC screen.

There are 4 pages which showstatus information similar to that available from the 4 options on
the main CMS menu.Usethe underlinedlinks on the left of the screen to navigate between
them.

Notethat only the 30 mostrecent entries are available from the event log and the countlog via
HTTP.

6.2. File Transfer

It is possible to transferfiles to and from the CMS over a TCP/IP network,using ftp.

Files that can be downloaded to the CMSare:

fr ® ‘params’ binary parameters file.

e ‘webpages’ the web pages used by the HTTP server.

Files that can be uploaded from the CMSare:

« ‘params’ binary parameterfile.

e ‘countlog’ the historic count data.

e ‘eventlog’ the eventlog data.

Configure the CMS with an appropriate IP address and Subnet Mask and connectit to the
network.

On the remote computer, bring up a command prompt window, moveto the required directory
and type ‘ftp ‘followed by the IP address of the CMS.

Press return and you should be prompted for a username and password.

The usernameis ‘ftp’

 
The passwordis the same as the passcodefor user8.

To download file to the CMS,type ‘put’ <CR> andfollow the prompts. %  rc
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To upload file from the CMS,type ‘get’ <CR> and follow the prompts.

6.3. 9205 EMS System

The CMS can communicate with a 9205 EMS system using RS485, RS232, or UDP over

Ethernet.

Because the 9205 communication protocol was originally designed for the CMS-1 notall
features are currently supported: parameter reading andediting is not available, and notall of
the status variables are passed on. The situation may change with future versions of 9205 and
CMSsoftware.

 

  
Ail
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7. Installation

7.1. Mounting Considerations
The CMSis designed to be mounted ona vertical wall or other surface. It can be fixed without
needing to open the unit.

The mounting diagram (section 11) showsthe positions of the three mounting lugs. The CMS
should be secured by 3 screws or other secure wallfixings.

Space mustbe allowed for opening the door which hinges on the right hand side and needs to
openat least 90° for connection and service access.

Foroutdoor use the CMSis designed to be mounted inside a weatherproofcabinet.

All electrical connections are on the underside of the unit. Refer to the drawings section (11).

Detector mounting drawings can be foundin section 1.

7.2. System Connections
External connections to the card are made via connectors or screw terminals at the bottom of
the enclosure. Connections for standard applications are shownin the interconnection diagram
(section 11).

7.2.1. Mains supply

Normally supplied with mains cable internally connected to screw terminals (L and N) and
chassis stud for ground. See section 10.2 for mains power requirement. Internal termination
details are shown in the mains cable diagram (section 11).

7.2.2. Detector Probes

8-pin female screw-lock DIN connectors. Refer to interconnection diagram (section 11) for
pin assignment.

Further detector information can be foundin section 13.

7.2.3. Relays

Three relays with dual pole changeovercontactsarefitted as standard:

Alarm Relay - Highest level alarm or Channel A alarm.

Alert Relay - Lowerlevel alarm or ChannelB alarm.

Fail Relay - Fault

Refer to section 5.1 for more information on relay operation.

Relay contacts are available on screw terminals, and cable glands are provided. Termination
details are shown in the interconnection diagram (section 11).

7.2.4. Digital VO

The CyclotronInputis detailed in section 5.2

If any otherdigital input or output signals have been configured for your application theywill
be detailed in the System-specific Information (section 12).

~   
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7.2.5. Analogue Outputs DACO and DAC1

Two independent 4 to 20 mA outputs. Connections are available on screw terminals and an
analogue I/O cable glandis provided. Termination details are shown in the interconnection
diagram (section 11).

 

 

7.2.6. RS232/RS485Serial Data

7-pin screw-lock DIN connector with pins for RS 232 or RS 485serial data.

7.3. Battery Considerations

If a CMS backupbattery is fitted it will be pre-charged and the CMSwill be dormant (see Reset
Hold Mode- section 3.7.2). This is because leaving a battery in a discharged state can
significantly shortenitslife.

Connecting the CMSto the mains supplywill wake it up.

lf the mainsis ever disconnected for long periodsit is recommendedthat the battery fuse (FS2)

is removed to prevent discharge and the battery fully recharged every 6 months.

 %  
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8. Maintenance and Calibration

8.1. Maintenance

The CMSrequires very little routine maintenance. Before commencing any maintenance work
the operator should ensure all necessary local rules are followed e.g. obtaining permit to work,
informing control rooms of work to be carried out, etc. Also, note the following warningnotice:

 

SAFETY WARNING

Mainsvoltage is accessible when the
internal coveris open.

 

 

      

 

 

8.1.1. Routine Maintenance

The followinglist covers the recommended actionsto be carried out annually:

Clean the external surfacesof the enclosure

Ensurethatall connections are secure

Carry out a visual inspection looking for signs of damage to the CMS,connecting
cables, probes and any other associated components.

If the CMSis fitted with a back-up battery (lead-acid gel type) then consideration should
be given to testing and/or replacing it depending on howcritical the application is. These
batteries should normally tast for a number of years (see section 7.3). For maximum
reliability they should be changed every year. Alternatively mains power should be
removed and the CMS monitoredto confirm that the battery is still functioning correctly.
Typically a fully charged battery will keep the CMS runningfor at jeast 30 minutes.

The battery replacement procedure is:

Switch off an isolate the mains power (CMSwill report mainsfailure)

Turn the key-switchto the right and press 0 (CMSwill poweroff)

Note the safety warning above

Openthe enclosure (key required)

Unlock and openthe black internal coverplate

Removethe metal cover plate to which the black internal coveris attached (undo 4
screwsandlift it away)

Locate the battery (topleft)

Unfasten the Velcro retaining strap

Disconnect the push-on connections from the battery terminals

Grip the battery module and removeit, noting the connector orientation        
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11. Fit the new battery in the sameorientation

12. Replace the connections taking care that the polarity is correct

13. Tighten the retaining strap

14. Replace the metal coverplate

15. Close and lock the black cover

16. Close and lock the CMS door

17. Leave the CMS running from the mainsfor 24 hours to fully charge the new battery
(unlessit was pre-charged beforefitting)

18. Clear any latched faults caused by the changeover process

19. Remove the mains supply and confirm that the CMS continuesto operate satisfactorily

20. Re apply mains supply.

After changing a battery or any other maintenance work carry out a routine test on the CMS.

8.1.2. Alarm Checking

CMSalarms can be checked by exposing the detectors to a doserate above the preset alarm
thresholds. Alarm indications (sounder, lamps and relays) can also be tested from thetests
page, accessed via the parameter menu.

8.2. Calibration

8.2.1. Introduction

The purposeof calibration is to ensure that the system correctly processes and displays
results in the required units (e.g. uSv/h). Each detector needs to be calibrated to allow for
variations in detectorefficiency. Calibration is achieved bysetting the Calibration Factor
parameter/s.

The displayed units can be changedbyaltering the Disp Units parameter. Note that changing
Disp Units only changes the displayed text. it does not change the actualresult value whose
units are determined by the Calibration Factor. For example, to changea unit calibrated in
uSv/h to read in mSv/h the Disp Units parameter must be changed andthecalibration factor
divided by 1000.

8.2.2. Detector Calibration Checking

Checking for correct calibration involves exposing the detector to a known doseratei.e. a
large source of the chosenisotope (e.g. Cs-137 or Co-60). Wait for the displayed result to
settle and check thatit is within the required limits e.g. +20%. Note that the ring marked on
the GDIdetector probe indicates the centre of the active area. To confirm calibration over the
full operating range a numberofdifferent dose rates should be used.

8.2.3. Calibration Adjustment

If the result of calibration checking shows that the parameter/s need to be changed referto
the Configuration section (4) for details of how to access the parameter menu. The

calibration factoris the ratio of displayed result (e.g. uSw/h) to displayed detector cps (see
section 3.1.1). It is a linear multiplier so increasing the parametervalue will increase the
displayed result proportionally.       
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    Deadtime correction improves the reading accuracy at high doserates.Initially, a standard
value can be used(see section 1) and optimisedif required to give maximum accuracy
across the rangeof doserates.

   

 

Wheneverparameters are altered the new values should be recorded.

 

8.2.4. Analogue Output Calibration |
The analogue outputs do not require calibration but can be checked using the Test DACs
feature from the parameter menu.
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9. Detectors

The CMSDualis primarily designed to monitor count signals from two GDI GM tube detectors.
The detectors function automatically and need noattention other than routine calibration (see
section 8.2). The GDI range of detectors have self-contained electronics to generate the high
voltage and amplify the pulses. An output buffer gives the GDI a capability of driving long cables
allowing the detector to be remotely mounted. For cable lengths up to 100 metres (300 feet)
from the CMS the GDI can be powered from the CMSvia the signal cable. For greater
distances a local power supply would be needed.

Note: The ring marked on the GDI detector probeindicates the centre ofthe active area.

For further details of the GDI detectors, refer to manual MANO038 contained in section 13 of this
manual.

   rc
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10. Safety Information

10.1. Safety Notices

Yourattention is drawn to the following:

1. Actions that could compromise the characteristics of the product:

Incorrect electrical supply.

Incorrect or improperuse, or not in accordance with warnings given in the User Manual
supplied with the product.

Installation by personnel not competenttrained to carry out the work.

rr Replacementof original components or accessories with anotherof a type not approved
by the manufacturer, carried out by unauthorised personnel.

Exposureof the unit to water or other conductive or corrosive substances.

Exposureof the unit to temperatures or voltages beyondits rated range.

Bypassing safety functions by modifying the equipmentorits external wiring.

Incorrect external connectionsor wiring - any system maybe safety-related. Suitable
consideration must be givento the overall system designincluding interconnections
betweenthe instrument and other components. No unauthorised modifications should
be madeto external wiring without obtaining the necessary approval.

2. lonising Radiations Regulations

e This equipmentis tested at the factory before shipment, however,it is the responsibility
of the userto ensurethatit is calibrated to applicable local requirements and that
working parameters are set to provide the required operating characteristics.

3. Contamination Risks

e Any equipment which can become contaminated in use should be reviewed by the user
to identify possible exposure and/or contamination hazards. Where these can occur,
suitable local rutes/systems of work should be put in place to minimize therisk.

 %
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10.2. Mains Supply

Supply Voltage 90-264V
Frequency 47-63 Hz
Max. Current 100mA

Mains supply/plug: 3A fuse

Internal CMS Fuses:
Mainslive (FS3) 1AT 20mm anti-surge fuse
Mains neutral (FS4) 6.3AT 20mm anti-surge fuse — 1AT mustbefitted if

the instrument is to be powered from a European
site safety transformer.

DC power (FS1) 2AT 20mm anti-surge fuse
ir CMSbattery (FS2) 2AT 20mm anti-surge fuse

Internal SSM fuses:
SSM DC power (FS5) 2AT 20mm anti-surge fuse
Note: SSM notpart of this product, fuse holderis present due to common PCB.

10.3. Operating Environment  Temperature: 0 to +50 °C
Max. Relative humidity 95% (up to 30 °C)

10.4. CE Marking

The CMSbears the CE mark,indicating the manufacturer's declaration of conformity with:

* EMCDirective 89/336/EEC, as amended by 92/31/EEC and 93/68/EEC

e Low Voltage Directive 93/23/EEC, as amended by 93/68/EEC

fi Unauthorised modification of the unit is expressly forbidden. Such action could nullify
conformancewith the abovedirectives and is therefore unlawful.

      rc
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11. Drawings (MAN9553)

Drawing Number Drawing Title

0300/902 CMS-Pet, CMS-Gas & CMS-Dual Space EnvelopeandInstallation
Detail

0300/351 CMS-2 Mains cable assembly

0300/002 CMS-2 Mark II General Assembly

0300/200 CMS-2 Mark II Wiring Schematic
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12. System-specific Information
This section can be used to record system-specific information
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I NOTE:

Dueto the wide variations possible with scintillation detectors specific detector
information is supplied, as applicable to the application.

      
 

Scintillation Detectors

General

Lab Impex can supply a wide rangeofscintillation detectors to suit most requirements
including:

Thallium doped sodium iodide - Nal{T!)

Caesium iodide - Cs!
Silver-doped zinc sulphide - ZnS(Ag)

Plastic scintillators

Nai(Tl)
Thallium doped Sodium lodide is the most popularscintillator for radiometrics.It
provides the highestefficiency in termsof light output and it has a relatively high
radiation stopping power. Light emission wavelengthis suited to most PM tubes.

Csl
Caesium lodide basedscintillators find limited application, as they are notasefficient
as Nal (Tl). However, they are more robust and are not hygroscopic. Possessing a
higher density and hence better stopping powerthan Nal, Csl scintillators suffer from a
lowerefficiency and are slightly more temperature sensitive.

ZnS(Ag)

Silver activated Zinc Sulphide is one of the older inorganic scintillators. It has high
scintillation efficiency compared to Nal, butit is only available as a polycrystalline

powder. Asa result, its useis limited to thin screens (<25yg/cm*) used primarily for
detection of alpha particles or other heavy ions.

Plastic Scintillators
These comprise a solid solution of organic scintillating molecules in a polymerised
solvent. These are easily shaped and fabricated into rods, cylinders,orflat sheets.
Plastic scintillators are characterised by relatively large light output, and a short decay
time in the order of nano seconds. Because the density and atomic numberare rather
low, suchscintillators are best suited for the detection of beta emissions.
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GM Tubes

 

     

  

  

  

    

   

    

  
  

General

The Lab Impex energy-compensated halogen-quenched detectors cover a wide range
of dose rates making them suitable for many applications.

There are twodifferent families of detector:

GM-1: Compact design with PET 100 connectorfor use with UDI-1 interface unit.

GDI: Self-contained unit including high voltage supply, pulse amplifier and driver.

2.2. Detector Ranges
 

 

 

 

 

 

 

    
 

   

GDI No. GM-1 No. Absorbed Dose/ Dose Rate

Dose Equivalent Range
GDI/1301 GM-1/301 Grays 0.1 mGy/h — 10 Gy/h

GDI/1304 GM-1/304 Sieverts 0.1 mSwh — 10 Sv/h

GDI1313 GM-1/313 Grays 10 pGy/h - 3 Gy/h

GDI/1314 GM-1/314 Sieverts 10 pSw/h ~ 3 Sv/h

GDV/1321 GM-1/321 Grays 0.1 pGy/h - 0.1 Gy/h

GDI/1324 GN-1/324 Sieverts 0.1 pSwh —0.1 Sv/h

GDI/1201 GM-1/201 Grays 0.1 uGy/h — 40 mGy/h

GDI/1202 GM-1/202 Sieverts 0.1 uSv/h - 40 mSwh

GDI/1221/01 GM-1/221/01 Grays <0.1 uGy/h— 1 mGy/h    
2.3. GM-1 Detectors with UDI-1 Interface

2.3.1. UDI Links
Forall GM detectors, the links are set as follows:

Link 1 = Normal(1-2)
Link 3 = Discriminator (2-3)
Link 4 = Unimportant

2.3.2. Recommended UDIsettings
The following settings have been found to provide the optimum results.

 

 

 

 

 

 

 

 

 

 

GM-1 Type HV (VR1) L Level (VR3)* U Level (VR2)* Gain

GM-1/301 550 100 mV Max 2

GM-1/304 550 100 mV Max 2
i; GM-1/313 575 100 mV Max 2

GM-1/314 575 100 mV Max 2

GM-1/321 575 100 mV Max 2

GM-1/324 575 100 mV Max 2

j GM-1/201 500 100 mV Max 2
| GN-1/202 500 100 mV Max 2

GM-1/221/01 450 100 mV Max 3            
JZ

\q MANO0038 Issue 2 Amendment 0 2-1
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* Threshold adjustment. To accurately set the threshold measure with a DVM across
the comparatorinputs — i.e. between TP5 and the wiperof the pot. This should be done
with the detector disconnected and link 1 (test signal) in the normal (1-2) position —

i otherwise the pulses may affect the reading. Refer to the UDI-1 manual for more
details. |

2.4. GDI Detectors with Integrated Electronics

No customeradjustments are required- all settings are madeat the factory.

| 2.5. Typical CMS Set up Parameters — GDI and GM-1/UDI

 

 
 

 

 

 

 

 

 

 

 

          
 

f° Detector Type Approximate Detector

Approximate Dead Time
Calibration Over- Seconds seconds CPS

GDI GN-1 (Conversion) range (CMS-1) (CMS 2) |
Factor cPS

GDIVi301_| GM-1/301 29.0 312,500 0.000017 17 0.0001
GDI/1304 GM-1/304 32.0 312,500 0.000017 17 0.0001

1 GDI/1313 GM-1/313 6.7 500,000 0.000019 19 0.0001
GDI1314 GM-1/314 7.5 500,000 0.000019 19 0.0001
GDIM1321_ GM-1/321 1.2 100,000 0.00002 20 0.001
GDI/1324_ GM-1/324 1.3 100,000 0.00002 20 0.001
GDVi201_ GM-1/201 0.56 63,000 0.000029 29 0.01
GDI1202 GM-1/202 0.56 63,000 0.000029 29 0.01
GDI1221/01_ GM-1/221/01 0.08 20,000 0.000066 66 0.01

Notes:
f Calibration / conversion Factor and Dead Time values may be modified to optimise the

accuracy ofa particular detector at low and high countrates respectively.

Calibration / conversion Factors are in wSv/h per CPS or wG/h per CPS as appropriate
(see 2.2). If other units are selected the factor must be changed accordingly,e.g.

Lowerdetectorfail times are possible especially at high background levels butif set too
low occasionalfalse Fails may occur.

CMS2 is the generic namefor the current CMS with graphical display. CMS-1 is the
model with 2-row alpha-numeric display.        \ ~ — ~ ad
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4.1.

  

   WY

GM Tube Technical Data

4.1.1. GDIM1301 & GM-1/301

Halogen-quenched y radiation counter tube fitted in a fitter. The energy response is flat to within

£15% over the range 80 keV to 1.25 MeV referred to '’Cs (661 keV). The ZP1301 is an energy
compensated version of the ZP1300. The ZP1302 incorporates a long life artificial background source.

 

QUICK REFERENCE DATA

Dose rate range 10'to 1 x 10* mGy/h
10° to 1x 10° Fh

Plateau threshold voltage $00 Vv

Plateau length 100 v

Recommended supply voltage 580 Vv

Chrome iron cathode 80 to 100 mg/om?
 

This data must be read in conjunction with General informabon Geiger Maller tubes.

MECHANICAL DATA Dimensions in mm

Figure 1

~4_ '-2.5x0.13

25 min cathode strap

—_—_.
 

¢ Co
3.4

    

108 =o
8 i

anode clip‘
M0628 _ max =

|—is max————_5

20.5
——— 19.5

—— 28.5 max — —

Note: cathode strap should be connected to the tube as shown

CATHODE {ZP1300)
Thickness 80 to 100 mg/cm?
Sensitive length 7 mm
Material chrome iron

ENVIRONMENTAL (Manufacturer's test conditions)
Shock (hat? sine wave 3 ms duration) - peak acceteration 392 mvs?

FILLING helium, neon, halogen

CAPACITANCE
Anode to cathode 1.0 pF

TUBE WEIGHT 20 9

‘\
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OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)

  

Measured in circuit of Figure 2.

Starting voltage max 400 v
Plateau threshold voltage max 500 v
Plateaulength 100 Vv
Recommended supply voltage 550 Vv

Plateau slope max 03 IV
Background (shielded with 50mm Pb with ZP1301: max 1 count/min

an inner liner of 3 mm Al) at 550 V ZP1302: max 12 to 120 count/min
Dead time at 560 V — max 13 BS

LIMITING VALUES (Absolute max.rating system)

Anode resistor min 22 MQ
Anode voltage max 600 Vv

ir Ambient temperature
- continuous operating max +70 bs0

min - 40 °¢

- storage max +75 °c

LIFE EXPECTANCY

Life expectancy at ~ 25 °C §x 10° count

MEASURING CIRCUIT

R,=2.2MQ
R, = 47k

C,=1pF

*Veupply

fi Al C1
a *,

output

R2 C2

7619 , R1C1=R2C2

Figure 2

renee

,
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10°

         

  

  

    

 

10°! ’ 10 10? 108
dose rate (Rh)

Typical counting rate as a function of dose rate (137Cs)

     
 

I Typical current as a function of dose rate ("97Cs)
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10 100 1000 energy (keV) 10.000

Typical energy response relative to '37Cs

0° 0624

  

 

150 % 100 50 50 100 150
 

     

| Typical polar responses (normalised to 100% at 0°) |

| |
\ J

SSS
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4.1.2. GDI/1304 & GM-1/304

GEIGER MULLER TUBE

Halogen-quenched y radiation counter tubefitted in a filter. The ambient dose equivalent energy

response is flat to within +15% overthe range 80 keVto 1.25 MeVreferred to '’Cs (661 keV). The ZP1304

is an energy compensatedversionof the ZP1300.

QUICK REFERENCE DATA
 

Dose rate range
Plateau threshold voltage

Plateau length
Recommendedsupply voltage
Chromeiron cathode

10? to 1x 107 uSvh

500 v
100 v
550 v

80 to 100 mg/cm?
 

This data must be readin conjunction with General Information Geiger Millertubes.

MECHANICALDATA

Figure 1

0.13

oe
f [hK.25 min cathode strap

| b o1

13.7

  

Dimensionsin mm

re

  

     

     4 817 max iaman

20.5
19.5 —-———— 28.5 max MGAI35

anodeclip

Note: cathode strap should be connected to the tube as shown

CATHODE (ZP1300)

Thickness 80 to 100 mg/cm?
Sensitive length 7 mm
Material chromeiron

ENVIRONMENTAL(Manufacturer's test conditions)
Shock (half sine wave 3 msduration) - peak acceleration 392 ns?

FILLING helium, neon, halogen

CAPACITANCE
Anodeto cathode 1.0 pF

TUBE WEIGHT 20 g

pace —
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OPERATING CHARACTERISTICS(Ambient temperature = 25 °C)
Measuredin circu't of Figure 2.

Starting voltage
Plateau threshold voltage
Plateau length
Recommended supply voltage
Plateau slope
Background (shielded with 50 mm Pb with

an innerliner of 3 mm Al) at 550 V
Dead time at 550 V

LIMITING VALUES(Absolute max. rating system)
Anoderesistor
Anode voltage
Ambient temperature

- continuous operating

- storage

LIFE EXPECTANCY
Life expectancy at ~25 °C

MEASURING CIRCUIT
R, = 2.2MO
R, = 47 kQ
C, =1 pFt

R2

D7619

Figure 2

 

max 400
max 500

100
550

max 0.3

max 1

max 13

min 2.2
max 600

max +70

min - 40

max +75

5x10"

+Vsupply

output

R1C1=R2C2

<
<
c
<
c

count/mil
ys

MQ
v

°C
°C  °c

count

  J
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10 10? 103 1o4 108 108 10” 108 109
(uSwh H” (10})

Typical counting rate as a function of dose rate ("37 Cs)  
  

\ 4
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108 107 +08
(Sw HY (10)   

Typical current as a function of dose rate ()?7Cs).  
energy (keV)

Typical ambient dose equivalent energy response relative to '37 Cs.
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Typical poiar responses (normalised to 100% of 0°}  
     
 



- Ce)

4.1.3. GDI1313 & GM-1/313

Halogen-quenched 7 radiation countertubefitted in a filter. The energy response1sflat to within + 15% over

the range 50 keV to 1.25 MeVreferred to '’Cs (661 keV) The ZP1313 is an energy compensated version
of the ZP1310.

 

 

 

 
 

 
    

 

 
   
 

QUICK REFERENCE DATA

Doserate range 10’ to3x 10° mGy/n

103 to 4x 107 Ri/h

Plateau threshold voltage 500 v |

Plateau Jength 150 v

Recommended supply voltage 575 v

Chromeiron cathode 80 to 100 mg/cm?

f This data mustbe read in conjunction with General information Geiger Muller tubes.

MECHANICAL DATA Dimensions in mm

Figure 1

dF cathode strap
=o 1x0.13

10 : 16 -.-4
ma: Ot :

|1 4 '
+ _of.9 sa +...4. ke-3=..69 = Sc

| anode clip
l. 22.7 lf

is 274 95
258 75

Muggs
Fi Note’ cathode strap should be connectedto Ihe tube as shown.

CATHODE(ZP 1310}

Thickness 80 to 100 mg/cm?

Sensitive length 16 mm

Material chromeiron

ENVIRONMENTAL(Manufacturer's tast conditions)

Shock(half sine wave 3 ms duration) - peak acceleration 392 mis?

FILLING helium, neon, halogen

CAPACITANCE

Anodeto cathode 20 pF

TUBE WEIGHT 7.0 9

a J

MAN0038 Issue 2 Amendment 0 4-10



 

 

OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)
Measured in circuit of Figure 2.

Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with
an innerliner of 3 mm Al), at recommended
supply voltage countimin

Dead tme,at recommended supply voltage Hs

 

LIMITING VALUES(Absolute max,rating system)
Anoderesistor min 2.2 MQ
Anode voilage max 650 v

a Ambient temperature
| - continuous operating max +70 °C

min - 40 °c

- Storage max +75 °C

| LIFE EXPECTANCY
Life expectancyat = 25 °C § x 10° count

MEASURING CIRCUIT

R, = 2.2 M2
Ry = 47k
Cc 1 = 1 pF

*Vsupply

output  ! ; R1C1=R2C2
07619

Figure 2

\ ees J
( MANO038 Issue 2 Amendment 0 4-11 )
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108

{counts/s)

10°

 

10-1 10° 104 105
dose rate (mGyhh}

10+ 10% 107 to7! 1 10 102 103 10¢
dose rate (R/n)

Typical counting rate as a function of dose rate {*?7Cs}  

  
( MANO038 Issue 2 Amendment 0 4-12 )

 

{>
 
 



f

Detectors

  

dead time  (us)

15

10

  
ee

  

1 10 102 10°
dose rate (mGy/n)

Typical current as a function of dose rate {1?7Cs)

M2286

recommended
operating

range

400 500 600 700
Vsuppty!¥)

Typical dead time as a function of supply voltage  
A
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10 100 1000 energy (keV) 10000

Typical energy response (side response) relative to '37Cs   
°°

 

150% 100 50 0 50 100 150
 

     

Typical polar responses (normalised to 100% at 0°}   
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Typical polar responses (normalised to 100% at 0°}  
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4.1.4. GDIM1314 & GM-1/314

Halogen-quenched radiation countertubefitted in a fitter. Tha amblent dose equivalent energy reaponseis
flat to within 215% overthe range SOkeV to 1.25 MeV referred to '°7Gs(661 keV).The ZP1314is an energy
compensated version of the ZP1310.

QUICK REFERENCE DATA

Dose mite range 1010 3x10 pSwh
Plateau threshold voltage 600 Vv
Plateau length 150 v
Recommended supply voltage $75 v
Chromeiron cathode 80 to 100 mgicm?

This data must be mad in conjunction with GeneralInformation Geiger Miilier tubes.

MECHANICAL DATA Dimensions in mm

Figure 1

“4 cathode s'
—se 1x13

to ] |—-- 16-4me ° a1 r 1
!

} ' t

44 ee fat = —.. }ee
Lvl ode clip |
22.8 — ene

27.3 95
257 TS

Note: cathode strap should be connected te the tube ax show

CATHODE(ZF1310)

Thickness, 80 to 100 mgfem?
Senstive longin 16 mm
Material chrome iron

ENVIRONMENTAL (Manufacturer's test conditions)
Shock(hail sine wave 3 ms duration) - peak acceleration 302 me

PRLLING helium, neen, halogen

CAPACITANCE 1
Anodeto cathode 2.0 pF ;

+

TUBE WEIGHT 6.0 9
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 cr Co
OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)

Measured in circuit of Figure 2.

 

Starting voltage max 380 v
Plateauthreshold voltage max 500 Vv
Plateau length 150 v
Recommended supply voltage 575 Vv
Plateau slope max O15 IN
Background shielded with 50 mm Pb with

an innerliner of 3 mm Al), at recommended

     

supply voltage max 2 count/min
Dead time, at recommended supply voltage max 15 us

LIMITING VALUES(Absolute max. rating system)

Anode resistor min 22 Mo
f Anade voltage max 650 v
\ Ambient temperature

- Continuous operating max +70 °C

min ~40 °C

- storage max +75 ae)

LIFE EXPECTANCY
Life expectancy at = 25 °C 5x 10° count

MEASURING CIRCUIT

R, =2.2MQ
A, =47kQ

C,=1eF

c *Veupply

R1 C1

output

! R2 c2

Al Ct = R2 C2

Figure 2

Ww eae
    

 

ro
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1 10 10? 193 104 198 108 107 108

(pSvih Ht (10))

Typical countingrate as a function of dose rate ('?7 Cs).

   
\ - A
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103 104 10° 106
(wSvfh H” (10) }

Typical current as a function of dose rate {' >? Cs)  
dead time

(us)

7

recommended
operating

range

i

 

300 400 500 600 700 B00
Vsupply(V}

Typical dead time as a function of supply voltage   
 

MANO038 Issue 2 Amendment 0 4-19
—mm 



0

Cc

9 wi to

Typical energy regnanss [side easponde) redative to 1?Cs.

   
150 (%) «100 30 0 50 100

LIL 

Typical polar responses (normalised to 100% at 0°).  
Le a
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Typical polar responses [normatisat to 100% at OF)
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4.1.5. GDI/1321 & GM-1/321

Halogen-quenched yrartation counserbs fitted in 4 filter. The energy response es Hat to within +20% ower

the mange 40 keV W 1.25 Mey referred  'Cs (661 keV). The 2P1321 & an energy compensatedVersion

 

 

of the ZP1320.

QUICK REFERENCE DATA

Dose rate range ds 107to 10 envGyth

4x 10*to 19 Rh
Plateau threshold voltage 560 v

Plateau borgth 150 ¥
Recommended supply voltage 575 v

Chroene iron cathode 32 te 40 agian?
 

This data mustbe read in canjunetion with Genevat inormaiion GoiMitertoes,

  

 

   
     

 

   

MECHANICAL DATA Dimensera in min

Figure 1

Page 6 of 6
oo 245x913

| —J | — cathode strap

25 LJ 12.5 34
mn mn °19 jin f
L 1 2 an 16.

=o =—j -— . = | |

*135 —

H

1

| . by anode clip”
a 49.0|

veane a7.8

be. ——— 54 maz —4 NEES

CATHODE (277320)

‘thickness 92 to-40 mover?
Sensitive fength 27 men

Material ehrerne iran

ENVIRONMENTAL (Manatactrer's tes! conditions}
Shock (half sina wave 3 ing duration) - peak acceleration 32 me

FILLING wean, angon, haloes

CAPACITANCE
Anode tocathode 43 pF

TUBE WEIGHT 23 9   
 \ 
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Measured in circuit of Figure 2.

Starting voltage
Plateau threshold voltage

Plateau length
Recommended supply voltage
Plateau slope

Background(shielded with 50 mm Pb with

an innerliner of 3 mm Al), at recommended

supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)

Anoderesistor
Anode voltage
Ambient temperature

- continuous operating

- storage

LIFE EXPECTANCY
Life expectancy at = 25 °C

MEASURING CIRCUIT

R, = 4.7 MQ

R, = 100 kO
C, =1pF*

R1

R2

D7619

Figure 2     \
MANO0038 Issue 2 Amendment 0

OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)

max

max

max

max

max

min
max

max
min

max

ce

RiCct

380
500
150
575
0.08

12
55

2.2
650

+70

- 40

+75

5x 10°

+Vsupply

output

= R2C2

g
<
<
<
c
<
c

2

count/min

us

MQ
Vv

°C
°C

°c

count

4-23
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(roves)

108

  
  

  

  

     

wt  

  

A 1 10% tort 1 19 so? 10° 10*
e ° cose rate (An)

Typical counting rate as 8 function of dose rate (!? Csi

M2255
60  
10

1‘

Oo 1 10 19? 103 104 mGy/h 108

a
Typical current as a function of dose rate ('?” Cs}     
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400 500 600 Veyppiy!¥) 700

Typical dead time as a function of supply voitage

100 1000 energy {keV} 10 000

Typical energy response relative to '>7Cs    
  
  



aa;

   
\

150 (%) 100

180 (%) 100

MANO0038 Issue 2 Amendment 0

65keV.

\

 

     

 

     

Typical polar responses

(normalised to 100% at 0°)

137,

100

100

 

150

M224
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[ 4.1.6. GDI/1324 & GM-1/324

Halogen-quenched y radiation countertube fitted in a fiter. The amblent dose equivalen energy response

ig flat to within “#3over the range 40 keV to 1.25 MeV referred to '7Cs (661 keV).

The 2P1324 is an energy compensated version of the Z2P1220.

 

QUICK REFERENCE DATA

Dose rate range 3 to 10® uSvh

Plateau thrashaid voltage 500 v

Plateau tength 150 Vv

Recommended supply voltage 575 v

Chrome iron cathode 321040 mg/on?
 

This data must be readin conjunction with General Infomnaton Geiger Miller tubes.   
 

 

   
 

  
     

 

MECHANICAL DATA Dimensions ia mm

Figure 1

ee| 2501
—d |. cathode strap

25 3.6
min —_ oles “mint -

| 2 | re

413.08 |
12.65 Ss

| | f
21.0 /

|

| + anode dip

faaap
46.25

~ 54 mak   

CATHODE{2P1320)

Thickness 32 to 40 migyom?
Sensitive length 27 mm

Material chrome iron

ENVIRONMENTAL(Manufacturer's test conditions)
Shock (half sine wave 3 ms duration} - peak acceleration 392 ms?

1 FILLING neon, argon, halogen

CAPACITANCE

Anode to cathode 13 pF

TUBE WEIGHT 18 g   

 

\\

  
 \ és ‘ J  
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OPERATING CHARACTERISTICS (Ambient temperature = 25 *C)

Measuredin circuit of Figure 2.

 

    
  

  

Starting voltage max 380 Vv
Plateau threshold voitage max. 500 Vv
Plateaulength 150 Vv
Recommended supply voltage 575 Vv

Plateau slope max 0.08 ov
Background (shielded with 50 mm Pb with

an innerliner of 3 mm Al). at recommended

supply voltage max 12 countmin
Dead time, at recommended supply voltage max 55 BS

LIMITING VALUES(Absolute max. rating system)
Anode resistor min 2.2 MQ
Anode voltage max 6s50 v
Ambient temperature

- continuous operating max +70 °C
min -40 °c

- Storage max 475, °c

UFE EXPECTANCY

Life expectancy at = 25 °C Sx 10" count

MEASURING CIRCUIT

A, =47MaQ
R, = 100 kQ
C, = 1 pF*

*Vsuppty

P——output

R2 co

Rici=R2C2

07619

Figure 2

ae = :
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(coumes/s)

108

10

10?

10?

10

1 10 107 107 10% 10% 10° 107 10%,

(Swh He (107)

Typical counting rate as a function of dose rate ('?7 Cs}

107 10} 104 108 108 10?
{ pSwh H" 410} )

Typical current as.a function of dose rata |! 37Cs)
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400 500 600 Veupptyl¥) 700

Typical dead time asa function of supply voltage

102 10 1o#
energy (keV)  

Typical energy response relative to '37Cs
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150 (%} 100 50 Qo 50 100 150

 

     

 

 

     

Typical polar responses

L (normalised to 100% at 0°) J
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4.1.7. GDI/1201 & GM-1/201

Halogen-quenched radiation counter tubs fited in a fier. The energy response ts flat to within H% over

tho range 50 keV to 1.25 MeV referred fo '"’Cs (661 keV). The ZP1201is an energy compensated version
of the ZP1200.

 

 

QUICK REFERENCE DATA

Dose raie range 1w 40 mGyh
104 19 S Fuh

Plateau threshold voltage 400 v
Plateau length 200 v

Recommended supply voltage 500 v
Chromeiron cathode 250 mofem®

This data musi be readm conjunction with General Information Geiger Mailer tubes.

MECHANICAL DATA Omnensions in mm

Figure 1

coe

aerofh. oi!
cathode strap

25 min “KT i

LEE fea ST ==

anode clip

 
 

 

     

 

i ——- — 468 ———#
45.2

Leitrim 58 max

  

\

 

  Jf
      

MOs7a Note: cathode strap shoud be connected to Ihe tude as shown.

CATHODE (ZP 1200)
Thickness 250 mgtcm?
Senative length 49 mm
Matoral chrome tron

ENVIRONMENTAL (Manufacturer's test conditions)
Shock (had sine wave 3 ms duration) - peak acceleration 392 mist

FILUNG neon. argon, halogen

CAPACITANCE

Anode to cathode 1 pF

TUBE WEIGHT 38 9

sete athe rth

MANO0038 Issue 2 Amendment 0 4-32
  



Detectors

OPERATING CHARACTERISTICS (Ambient temperature = 25 "C)

Measured in ciscuit of Figure 2

Starting voltage max 325 v
Plateau threshold voltage max 400 v
Plateau length 200 v

Recommended supply voltage 500 ¥
Plateau slope max 0.04 ww
Background (shielded with 50 mm Pb with

an inner kner of 3 mm AN, at recommended

supply voltage max 10 countimun

Deadtime, at recommended supply voltage max 110 us

LIMITING VALUES(Absolute max. rating system)
Anode resistor min 47 MQ
Anode voltage max 600 ¥
Ambient temperature

- continuous operating max +70 Cc
mn - 40 ‘

- Storage max +75 #7

LIFE EXPECTANCY
Life expectancy at = 25 °C 5x10" count

MEASURING CIRCUIT

A, = 10 MQ
A, = 220k8
C, = 1 pF

RQ]

    ! O69
RICt=R2C2

Figure 2

“See Generat information (paragraph 5.5)            
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C Detectors
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Typical current as a function of dose sate {!?? Cs)   
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relative  
10 100 1000 energy {keV} 10.000

Typical energy response relative to '37Cs

 

 

        Typical polar responses (normalised to 100% at 0°}

( ee )
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4.1.8. GDI/1202 & GM-1/202

 

   
  GEIGER MULLER TUBE

Hatogen-quenched y radiation counter tube fitted in a filter. The ambient dose equivalent energy

response is flat to within “2% over the range SO keV to 1.25 MeV referred to Cs (661 keV).

The ZP1202is an energy compensated version of the ZP1200.

! QUICK REFERENCE DATA
 

 

Dose rate range 1to4x 104 yuSw/h

Plateau threshold voltage 400 Vv
Plateau length 200 v

! Recommended supply voltage 500 v

Chromeiron cathode 250 mg/cm?

f This data must be read in conjunction with General Information Geiger Miller tubes.

MECHANICAL DATA Dimensions in mm

! Figure 1

PesxorsPott
cathodestrap.

@

ay
25 min fa | :
 

 

 

 

      
  

  
| ; eo fo

18.85 t |
3.45 ) >

| | cy
anodeclip

le————_—_—_ 46.8 ———-»
45.2

ti t+—-—--—__ 58 max

Note: cathode strap shoutd be connectedto the tube as shown.

I i

CATHODE(ZP1200)
Thickness 250 mg/cm?
Sensitive length 40 mm

| Material chromeiron

ENVIRONMENTAL(Manufacturer's test conditions)

Shock(haif sine wave 3 ms duration) - peak acceleration 392 rus®

7 FILLING neon, argon, halogen j

CAPACITANCE
| Anodeto cathode 12 pF

TUBE WEIGHT 32 g    
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OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)
Measured in circuit of Figure 2.

    

Starting voltage max 325 Vv
Piateau threshold voltage max 400 v
Plateau length 200 Vv

Recommended supply voltage 500 v
Plateau slope max 0.04 SIN

1 Background (shielded with 50 mm Pb with
an innerfiner of 3 mm Al), at recommended
supply voltage max 10 count/min

Deadtime, at recommended supply voltage max 110 nS

fy LIMITING VALUES(Absolute max. rating system)
Anode resistor min 4.7 MQ
Anodevoltage max 600 Vv

! Ambient temperature
- continuous operating max +70 °C

min -40 °C

- storage max +76 °C

] LIFE EXPECTANCY .
Life expectancy at ~ 25 °C 5x 10% count

| ‘MEASURINGCIRCUIT

R, = 10 MQ
R, = 220 kQ
C,=1pF*

| +Veupply

output

i RQ

D7619
| R1C1=R2C2  Figure 2
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107! 1 10 10? 103 104 105 10 107
(pSwh Hi (10) )

} Typical counting rate as a function of dose rate ('>* Cs) |  
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10 10? 103 104 10° 108 107

(uSvmh HH (10))

Typical current as a function of dose rate {7>7Cs).  
VS

telative
response

1.0

05

 

10 10? 103 104
energy (keV)

Typical ambient dose equivalent energy response relative to'>7Cs.
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Typical polar response (normalised to 100%at0°)  
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4.1.9. GDI/1221/01 & GM-1/221/01

Halogen-quenched y radiation counter tube. The ZP 1221/01is the low background version of the ZP1221.

 

QUICK REFERENCE DATA

Dose rate range 2x10*to3 mGyrh
2x 105to 3x 10° Bh

Plateau threshold voltage 400 v

Plateau fength 100 Vv

Recommended supply voltage 450 v

Chromeiron cathode §25 mgiem®
 

This data must be read in conjunction with General taformation Geiger Muller tubes.

MECHANICAL DATA Dimensions in mm

Figure 1

metat cap polyolefin sheath cathode - bnned
braided copper wire  

  

 

\
——

anode- plain |
braded copper wire |

t

266 ~~ ‘ =

MEBEES Note: tube must not be clamped within 30mm of either and

CATHODE(ZP1220)

Thickness §25 mg/cm *

Sensitive length 240 mm

Material chrome iron

ENVIRONMENTAL(Manufacturer's test conditions)

Shock (half sine wave 3 ms duration) - peak acceleration 392 mist

FILLING neon, argon, halogen

CAPACITANCE

Anode to cathode 10 pF

TUBE WEIGHT : 350 9

Sat Ml a
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OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)
Measured in circuit of Figure 2.

Starting voitage max 350 Vv
Plateau threshold votiage max 400 Vv

Plateau tength 100 Vv
Recommended supply voltage 450 Vv
Plateau slope max 0.15 IV

nd (shielded with 50 mm Pb with
an inner liner of 3mm Al), at ZP1221: max 90 count/min
recommended supply voltage 2P1221/01: max 60 count/min

Dead time,at recommended supply voltage max 210 us

LIMITING VALUES (Absolute max. rating system)

Anode rasistor min 27 MQ

Anode votlage max 500 v
Ambient temperature

- continuous operating max +70 °C

min -40 0}

- storage max +75 8)

UFE EXPECTANCY

Life expectancy at = 25 °C 5x 10° count

MEASURING CIRCUIT

™, | 2.7MQ

330pF

{HF output

2.7MQ

orere

+supply

Figure 2

_ : —
Aes ee 
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recommended operating range

10°3 1072 o-!         1074 10-3 10°? 19-7    
Typical counting rate as a function of dose rate (??7C)

10

0
i 10-3 10-2 10-1 1 10 10? mGyh 103

Typical current as a function of dose rate {'?"Cs)      
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130 (%) 100 cy)

Typical energy response relative to '? "Cs.
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a—cathode wire

——-—anode wire

Typical polar responses (normalised to 100% at 0°).
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5. System-specific Information |

This section may be used to store information specific to the installation
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