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1. Introduction

The CMS Dual is a dual channel gamma monitor. It features a graphic LCD display, sealed
keypad and has built-in serial and Ethernet interfaces. As an option, a backup battery can be
fitted and will keep the unit fully operational in the event of mains failure.

1.1. [lustration

Alarm and Fail beacon

‘Alarm’ LED ‘Normal’ LED

NORMAL
w

Enclosure Door Lock
Numeric entry keypad

Key-switch

Navigation Keys

Sounder

CMS Dual
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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 modes for 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 atarm threshold
Options to latch faults and alarms

Detector failure monitoring

Mains failure and battery voltage monitors

Lamp failure 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

HTTP server enables 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 minutes in the event of mains failure
(incorporates low battery alarm)

2 x 4 to 20 mA electrically isolated analogue outputs for chart recorder etc
Detector shut-down input for use near Cyclotrons

~
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2.  Getting Started

2.1. Goods Inwards Check

On receiving the CMS, check that its packaging is not damaged. If the package is damaged or
its contents are not correct, please contact Laboratory Impex Systems immediately.

2.2. Preparing for Installation

The CMS is 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 further installation
instructions.

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

(—~ Section 4 gives configuration details for the CMS; detector information can be found in section
8.

(‘s
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3. Operation
When operating normally (no faults, no alarms) the green multi-element LED on the front pane!
will show a continuous rotating pattern, the green beacon (if fitted) will be on and the sounder,
red LED and beacon will be off. The default display screen will indicate the current radiation
level as well as the time and date. This section gives full details of the user interface and
behaviour under alarm and fault conditions.

3.1. Display Screens
The CMS uses a number of different screens to communicate with a user:;

Default screen - normally displayed unless one of the alternate screens is selected:
Main Menu — allows you to choose one of the optional screens:
Historic Data screen

Event log screen
Parameter menu

Selecting a specific action from one of these will normally result in an edit/dialogue screen, for
example to change a parameter value.

3.1.1. Default Screen

This is displayed when the instrument is first turned on and will remain until another screen is
requested. It displays a graphical and numeric representation of the current activity reading,
and a banner indicating the current (or latched} alarm or fault status.

( 150% o . w
NORMAL

Ch A 0.111uSV/h
Ch B 0.153uSV/h

100% - B

11:52:25 Tue 02/09/2008 0% -
. y,

The vertical bar graphs represent the current activity as a percentage of the atarm level
settings.

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

If the dose rate causes the detector count rate to exceed the preset Overrange value the
display will show an overrange message.

. MANO0O079 Issue 1 Amendment 1 3-1
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To display the detector count rate in rcps (raw counts per second) press the ‘2’ key. The
detector count rate {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 normal result.

To speed up testing etc, pressing the '." key (decimal point) resets the time constant buffers
so that the result of changing the dose rate at the detector can be seen more quickly. The
effective averaging time will 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 key to bring up the main Menu.

3.1.2. Main Menu
The main menu offers 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

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

3.1.3. Historic Data Screen

The historic data screen displays a list of stored results and will appear blank if there are no
results in the log. It is possible for there to be several hundred pages of historic data.

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

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

Key 8 Move 10 pages back in time (Page no. increasing)

Key 0 Move 10 pages forward in time (Page no. decreasing)
r Key A Move 1 page back in 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 displays a 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 keypad as follows:

Key 8 Move 10 pages back in time (Page no. increasing)

Key 0 Move 10 pages forward in time (Page no. decreasing)

Key A Move 1 page back in time (Page no. increasing)

Key ¥ Move 1 page forward in time (Page no. decreasing)
To return to the main menu, press the ESC key.

{ MANOQO79 Issue 1 Amendment 1 32 \,
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| 3.1.5. Parameter Menu

The parameter screen is used to view and edit parameter values. It consists of multiple
pages, with the page number being displayed in the top right corner. The currently logged in
user is also displayed.

To navigate through the parameters, use the keypad as follows:

Key 8 Move 1 page down the list (Page no. increasing)
Key 0 Move 1 page up the list (Page no. decreasing)
Key A Move 1 entry up the list

Key ¥ Move 1 entry down the list

To edit the selected parameter, press OK.
To return to the main menu, press the ESC key.

3.1.5.1 Dialogue Screens

Pressing OK whilst in the parameter list will produce a dialogue screen. These screens
are context specific, and will guide a user through 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 two activity alarms Alarm and Alert that can have their threshold values set, and can
be enabled or disabled, individually. An alarm will be indicated when the displayed resuit
exceeds the threshold. Note that alarm thresholds have a fixed hysteresis of 10% so that, once
triggered, the alarm condition will be considered as active unti! the result is 10% lower than the
alarm level.

Alarm is always the highest threshold and must be set above Alert. If the Alert level is not
required it can be disabled by setting the parameter value to zero.

Alarms can be reporied in various ways:

By a message banner on the LCD screen

By a sounder

By a red beacon

By a red led on the front panel

By relay outputs

By messages on a web page

By status values sent to a data management system such as a 9205 EMS
By an entry in the event log

e & & & 9 & & 9

The behaviour of the red lamp and sounder in response to alarms is configurable. For each
alarm level the red lamp can be flashing, continuous or off, and the sounder can be pulsed,
continuous or off - see the Advanced Configuration section (4.3.3) for details.

3.2.1. Alarm Latching

CMS alarms can be made to latch by setting the Latch Alarms parameter to ‘Yes'. In this
case the indications will continue when the alarm condition has passed until it is manually
acknowledged.

MANOO79 Issue 1 Amendment 1 3-3 |
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A message on the default screen will indicate any latched CMS alarms present. To |

acknowledge a latched alarm, press the DEL key on the keypad (from the default screen). If
the audible alarm has not been muted the first press of DEL will do this. Pressing DEL again
will bring up a request to enter a user passcode and once a suitable password has been
entered - see Configuration (section 4) - any latched CMS alarms will be cleared. The
Configuration section also gives details of passcodes.

3.3. Fault Reporting
The CMS will report and log the following fault conditions:

Mains failure

Low battery voltage (when fitted)

Detector failure/s

Detector over range

Lamp failure/s {when beacons fitted)

Analogue input/s out of range {when analogue IO options fitted)

Faults are reported using the same indications as Alarms - see above - but the green LED and
beacon (if fitted) 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 under fault
conditions. The type of fault/s detected will be indicated at the top of the display screen.

The behaviour of the red lamp and sounder in response to a fault condition is configurable, with
the same range of options as for alarms - see the Advanced Configuration section (4.3.3.1) for
details.

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

3.3.1. Fault Latching

CMS faults can be latched by setting the Latch Faults parameter to "Yes'. In this case the
indications will continue when the fault condition has passed until it is manually
acknowledged.

A message on the default screen will indicate any latched CMS faults present. To
acknowledge a latched fault, press the DEL key on the keypad (from the default screen). If
the audible alarm has not been muted the first press of DEL will do this. Pressing DEL again
will bring up a request to enter a user passcode and once a suitable password has been
entered - see Configuration (section 4) - any latiched CMS faults will be cleared. The
Configuration section also gives details of passcodes.

3.4. Muting the Sounder

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

3.5. EventLogging
Any occurrence of the following events will be logged by the CMS:

e Restart Processor has reset

| S——
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e Alarm Highest Activity Alarm
e  Alert Lower Activity Alarm
¢ Level Ok No activity alarm
e Login U1 User 1 logged in
s Login U2
e Login U3
e login U4
e LoginUS
e Login U6
e Login U7
¢ Login U8
* LoginU9
¢ Login Fail Login attempt failed (bad password)
* Logout User logged out
(-. e Muted Sounder was muted
¢ DetA Fall Channel A detector failed
» DetB Fail Channel B detector failed
o DetAOk Channel A detector OK
e DetB Ok Channel B detector OK
* QOver Rnge Overrange condition occurred
¢ Range Ok? Exited from an overrange condition
e Ack Alarm Alarm was acknowledged
¢ PowerFail Mains power failure
¢  Power Ok
o Batlow Battery voltage low
e BatOk
¢ Paramsd New parameter set downloaded
e Lamp Fail One or more lamps has failed
e Lamps Ok

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

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

To navigate through the event log, use the keypad as follows:

Key 8 Move 10 pages back in time (Page no. increasing)
Key 0 Move 10 pages forward in time (Page no. decreasing)
Key A Move 1 page back in time (Page no. increasing)

Key ¥ Move 1 page forward in time (Page no. decreasing)

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

3.6. Count Logging
When count logging is enabled (see ‘Logging Interval’ parameter), each Historic Data record
stores the following information:

e Calculated reading in Sl Units, channel A
» Calculated reading in Sl Units, channel B
= Counts per second, channel A detector’

(‘ MANOO079 Issue 1 Amendment 1 3-5 }
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Counts per second, channel B detector’

Date and Time

8 bits of status information (ADC inputs status, detector failure status, over-range status,
detector in use)®

'Detector count rates are dead time corrected and use the same averaging as the displayed
activity resuit.

“The status information associated with each record can only be read using a 8205 EMS
system, or by offline interpretation of the downloaded computer files.

Historic data can be read on the LCD, or via a web page, or on & connected 9205 EMS, or it can
be downloaded to a computer by using File Transfer Protocol (fip).

To display the data on the LCD, select ‘Historic Data’ from the main menu. To view and to
navigate through it, use the keypad as follows:

Key 1 Display Channel A data in Sl Units
Key 2 Display Channel B data in Sl Units
Key 4 Display Channel A data in Counts / Second
Key 5 Display Channel B data in Counts / Second

Key 8 Move 10 pages back in time {Page no. increasing)
Key 0 Move 10 pages forward in time (Page no. decreasing)
Key A Move 1 page back in 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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3.7. Start Up Modes

3.7.1. Normal Start Up

Operation commences automatically, as scon as the mains is applied. If the power is
interrupted, the CMS will indicate a mains power failure and will continue to run from battery.
It will run from battery until the mains is restored or the battery voltage becomes too low for
satisfactory operation. Restoring the mains while running from battery will clear the power fail
indication.

3.7.2. Reset-hold Mode k
If a new CMS battery is fitted or the CMS battery fuse is replaced with no mains connected,
the CMS will become dormant. By pressing the (internal) reset switch (SW1), the CMS will
turn on and run from battery.

To prevent the battery from running flat, the CMS may be returned to its dormant state as
follows:

Remove the mains supply

Set the CMS to display its default screen
Turn the key-switch to its horizontal position
Press the 0 key. 1

3.7.3. Logged Off Mode

If data logging is enabled, a CMS will normally start up in the ‘logged on to network’ state. If it
becomes necessary to move a CMS from one location to another, it must be set to ‘logged
off Mode'. This ensures that it 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 CMS to display its default screen

Turn the key-switch fo its horizontal position

Press the Okey. (CMS will 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 CMS is connected in the new position on the network, it will be necessary
fo change its CMS_Id parameter and clear the count log buffer.

MANO0O79 Issue 1 Amendment 1 37
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4. Configuration

4.1. Access Control

The CMS uses passcodes and a key switch to protect its operational settings from unauthorised
interference. 1t is possible to disable the key switch if desired, see Config Word in the Advanced
Configuration section (4.3.1).

There are 9 standard user levels: 'UserQ’ to ‘User8’ where User0 is the default level that
requires no password.

Every User level including User( has READ access to all parameter values and logs and can
mute the audible alarm but if any other action is attempted the system will request entry of a
passcode which identifies the level of the user. Once a passcode is correctly entered that user is
‘logged in’ and will stay logged in until they return to the default screen (or the system
automatically returns to it after a period of user inactivity).

4.1.1. User Levels

User Q
This is the default user level and does not require a passcode. User0 can not change any
Parameters or perform any Actions.

User 1 to User 8

Standard users have configurable passcodes, and configurable access rights to change any
Parameter or perform any Action. When the CMS s initialised during production, default
passcodes and access rights are assigned as follows:

4.1.2. Access Rights

Default parameter access rights and details of how to modify them are given in section 4.3.2
below.

4.1.3. Default Passcodes

U Default Passcode
11
22
33
44
55
66
77
88

-

||| [wfrof— (@

4.1.4. Changing Passcodes

Users can change their own passcode using the ‘Set Own Passcode’ action in the Parameter
menu. Passcodes can have a maximum of 6 digits.

l MANO0O79 Issue 1 Amendment 1 4-1 ‘,
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Care should be taken to ensure that no two passcodes are the same. If this happens, it will
be impossible to access one of the affected user accounts until one of the passcodes is
reset. To avoid this situation it is suggested that each passcode starts with its own user
number, as in the table above.

4.1.5. Resetting Passcodes

Any user with the required access rights (Users 7 and 8 by default) is able to reset any
passcode to 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 accessed in exactly the same way as parameters.

'f* There are to 5 pages of parameters. To navigate through the parameters, use the keypad as
follows:

Key 8 Move 1 page down the list (Page no. increasing)
Key 0 Move 1 page up the list (Page no. decreasing)
Key A Move 1 entry up the list

Key ¥ Move 1 entry down the list

To edit the selected parameter, press OK. Dialogue screens will be displayed, taking you
through the process of logging 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 marked with a dot in the menu. If you attempt to edit
a parameter for which you do not have permission, you will be prompted to log in as a different
user.

The level of the currently logged-in user is displayed on each page of the parameter menu. You
can log out by pressing the ESC key until the default screen is displayed; automatic logging out
(\ will occur after 2 minutes of inactivity.

Below is a list of parameters and actions available from the parameter menu, with a short
description for each. When parameter values 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

\“\_ — _.__—.-/
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2. Time
Enter the time (24 hour clock) in the following format: hh.mm

3. Disp Units

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

Setting Displayed Units
mSv/h

mGy/h

usSv/h

uGy/h

mRad/h
mRem/h

cps

Sv/h

+ Reserved for future
additions

R~ N | B IN= O

4. Alarm A, Alarm B, Alert A and Alert B

For each of the two channels (A & B), enter the required alarm and alert thresholds in the
units selected in Displayed Units (above). Other alarm behaviour options can be set via this
entry, refer to section 4.3.3.2.

Alarm is used for the highest threshold and must be set to be equal to or above Alert;
otherwise an error message will be displayed.

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

5. Time ConsA S, 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
f" by the count averaging algorithms. When the detected count rate is steady the long value is
' normally used but when a rate change is detected the averaging time is reduced. On start-up
or when the averaging buffers are manually reset (see 3.1.1) the effective averaging time is
at a minimum and proceeds to grow to 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 time of the detector assembly the
automatic compensation algorithm will reduce errors at high count rates. To disable dead
time compensation enter a value of zero.
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7.  Cal Factor A and Cal Factor B
These are calibration factors for the A and B channel detectors respectively. If either detector
is not fitted, set its calibration factor to zero. The Calibration Factor is a multiplier that
converts the detector ¢cps to displayed units (e.g. pSwv/h).

The number displayed is limited to values between 0.00001 and 9999900.

8. DetA Fail and DetB Fail
These are minimum count rates (counts / second) for the A and B channel detectors
respectively.

If no pulses are seen from a detector within a time period given by 3/Det Fail, the detector will
be considered to have failed.

The number displayed is limited to values between 0.00001 and 8999900.
To disable this 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. 1

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 count log.

11. Clir Events
This action clears the event log.

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 chosen user, 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
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16. CMS_Id
This is a one to three digit number used as an instrument identifier on web page displays. 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. Logging Int

This sets the interval (in seconds} between entries in the historic count log. The minimum
logging interval is 5 seconds. Note: the logging interval automatically reduces by a factor of
five when any alarm level is exceeded.

To turn off count logging, set this parameter to zero.

21. DACO Max, DAC1 Max
These parameters define the maximum value that can be represented on each anaiogue
output, i.e. the value corresponding to 20maA.

22. DAC Decades

This parameter has two values that can be individually set to define the number of decades
(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
selected this option, a test menu appears as follows:

0- Reset All Relays  De-selects tests. (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 CMS and re-starts it at the default screen

Digital Input States: 10001111
Presskey (Oto 7)

Press keys 0 to 7 to select the required test. Press key 0 or the DEL key to de-select a test.
Note: The watchdog reset will reset the CMS and re-start it at the default screen.

The digital input states are monitored continuously, with channel 0 displayed as the LSB.

25. Comms

This gives options to reset the communication software and to log on/off a connected 9205
data management system. It also displays the current network status: Normal (Logged ON),
Logging Off or Logged Off. When logged off the CMS will not respond to a connected 9205
EMS system; in addition, no data will be written fo the count buffer in the Logged Off state.

There is also an option to set Maintenance Mode. When set, this disables the sounder and
alarm relays and sets a bit in the comms messages so that a 9205 system can also disable
alarms. During calibration or testing, setting the CMS into Maintenance Mode will prevent
unwanted alarms.

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

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

- @
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28. Serial No
The serial number of the CMS unit. 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 current firmware was produced.

31. Param Check
The number displayed here represents a 16-bit checksum of the parameter values

{excluding passcodes). It can be viewed and checked against the previously recorded value
to give reassurance that no-one has altered parameter settings.

4.3. Advanced Configuration

4.3.1. Config Word
The Config Word (Parameter 27) is a factory configuration bitmap. It can be set to:

Disable Ethernet.

Disable the use of the key switch, where it is not required.

Disable lamp monitoring, where red and green lamps are not fitted.

Configure which alarm threshold the activity bar graph is scaled on.

Configure Alarm and Alert relay operation.

Set the date format.

Configure the CMS to re-send all historic records {e.g. to a 9205 EMS) after restart.

® & & & ¢ & 9

4.3.1.1 Config Word Bit Values

The displayed Config Word is a decimal representation of a 16-bit binary number. its
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 Reserved for future expansion

Bit5
0 UK. date format
1 U.S.dateformat (add 32)

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

Bit7
0 Alarm Relay = Ch A & Ch B Alarm, Alert Relay = Ch A & Ch B Alert
1 Alarm Relay = Ch A Alarm, Alert Relay = Ch B Alarm  (add 128)

Bits 8-12 Reserved for future expansion

(N Bit 13

0  Fault drives fault relay
1 Fault drives alarm and fault relay (Also drives alert relay if Bit 7is 1)  (add 8,192)

Bits 14
0  Standard Noise Filter
1 Alternate Noise Filter  (add 16,384)

Bit 15
0  Send historic data to 9205 once only
1 Resend all historic data after arestart  (add 32,768)

Example: If the key-switch was disabled and the U.S. date format enabled, the Config word
wouldbe 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)

F have access to change that parameter. When the CMS is initialised during production test,
default values are written io these security bitmaps, giving access rights as described in the
table below.

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

Date + Time
Displaved Units

Alarm Level

Alert Level

Aftn Level

Change Qver

QOver Range

Step Sensitivity
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

. P P PN PLA PLA P P P P
L L P A LA P L L P P
L . . P L L P P P P
L DL P P PLN P& PN P P P

Set Own Passcode v v

Reset any Passcode

IP Address

Subnet Mask

CMSId v

Network address

Tests/ Test DACs

Maintenance v

Logging interval

DAC 0 Max

DAC 1 Max

DAC Decades

L L L P L A A <_|
L . P . P P P <

Ack Alarm v v

L8 L P . P P P L P P PN P P - A . P PN N Pl P P P
L P P . PN P P L . P P P P . A . P PN A P B P P

Change Parameter

Passcode’ access (by default only users 7 & 8).

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

Login as user 7 or 8.

Do NOT enter a new parameter value 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 User7 User 8

1 2 4 8 16 32 64 128

Security

The access rights can be subsequently modified by any user with the necessary ‘Reset

Example 1 Security bitmap for all users except user 1

2+4+8+16+32+64+128=254

...254 <OK> will enable access.

Example 2 Security bitmap for users 1 and 2

1+2=3
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...3 <OK> will enable access.

Example 3 Security bitmap for users 3, 4, 7 and 8
44+8+64+128=204

...204 <OK> will enable access.

On completion of this operation, a confirmation message will 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 segment will always flash to indicate a fault, but the
behaviour of the red lamps (Alarm LED and red beacon segment) and sounder in
response to a fault can be changed as follows:

f\ o Select the ‘Latch faults’ operation from the parameter menu.
Press OK and login if requested.
Do NOT enter a choice as requested, but instead, enter two dots followed by a 2
digit code. The first 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.

Examplel.
To set the red lamps pulsed and the sounder continuous when a fault occurs, enter:

.21

("‘ Example2.
To leave the red lamps off and the sounder off when a 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 sounder in response to an alarm or alert
condition is the same as that for faults (above) except that ‘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 and login if requested.

Do NOT enter a choice as requested, but instead, enter two dots followed by a 2
digit code. The first 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.

The selected settings will be displayed next to the alarm or alert 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 examples of this)

("‘.
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5. Input/ Output Facilities

5.1. Relay Outputs

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

Fault Relay

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

NI

NC COM NO NC COM NO
f Fault 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:

NI

NG COM NO NC COM NO

Alarm Normal

Note: On request, units may be factory-configured to de-energise the alarm relay in addition to
the Fault relay under fauft conditions. In this case the alarm relay will also de-energise in a fault
condition. The alarm relay may also be configured to de-energise on channel A and channel B

alarm conditions or only on a channel A alarm condition. Refer to section 4.3

(\ Alert Relay

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

N[

NC COM NC NC COM NG

Alert Normal

Note: On request the 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 under fault conditions. Refer to section 4.3

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

o s & = . ,
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Maximum Contact Ratings

Current 3A
Voltage 250V AC
Switching Power 60W
Switching VA 125VA

5.2. Digital IO

The CMS can be factory-configured to use up to 6 digital outputs and 4 digital inputs. Apart from
digital input 2, these are not normally required for gamma monitoring but if the unit has been
configured for a specific application the details will appear in the System-specific Information
section {11).

By connecting digital input 2 to OV, power is removed from the detectors. This feature is used to
protect the detectors if a nearby Cyclotron if fired.

5.3. Analogue Outputs

The two 4 to 20 mA analogue outputs are designed to connect to external equipment using 4 to
20 mA current loops. They are typically used to drive chart recorders or data logging systems.

Analogue outputs have an internal isolated PSU to provide power for the current loops. Each
output can be set 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:

* ‘DAC Decades' has two values to define the number of decades spanned for each
output individually (in log10 output mode}. Setting either of these vaiues to zero causes
a linear output on the appropriate channel.

¢ ‘DACO Max’ and ‘DAC1 Max' are used to 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
feature described in section 5.3.1.
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5.3.1. Test DACs

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

From the 'Parameters’ menu, select Test DACs'.
Log in if requested.
When prompted by the ‘Which DAC? (0 or 1)’ prompt, type 0 then OK or 1 then OK.

When prompted by the '‘Output mA (0 to 20)' prompt, type the required current then
OK. lL.e. To set 4 mA, type 4 then OK.

The cursor will then disappear leaving the value 4 on the digplay. This indicates that
the vaiue (4 mA) has been set.

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

Press ESC four times to exit completely.
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6. Communications

The CMS has two connectors for external data communications: a 7-pin ‘Serial Comms’ socket
for RS 485 or RS 232, and an RJ45 network connector for Ethemnet (TCP/IP). The network
connector has a yellow LED that is always on but flashes during data transmission. There is
also a green LED that comes on when a connector is correctly inserted.

6.1. Web Server

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

1. Connect the CMS to the network using the RJ45 connector.

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

E.g. 192.168.1.219< OK >

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

There are 4 pages which show status information similar to that available from the 4 options on
the main CMS menu. Use the underlined links on the left of the screen to navigate between
them.

Note that only the 30 most recent entries are available from the event log and the count log via
HTTP.

6.2. File Transfer
It is possible to transfer files to and from the CMS over a TCP/IP network, using ftp.

Files that can be downloaded to the CMS are:

f"‘ * ‘params’ binary parameters file.
e ‘webpages’ the web pages used by the HTTP server.

Files that can be uploaded from the CMS are:

e ‘params’ binary parameter file.
» ‘countlog’ the historic count data.
* ‘eventlog’ the event log data.

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

On the remote computer, bring up a command prompt window, move to 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 username is ‘ftp’

The password is the same as the passcode for user 8.

To download a file to the CMS, type ‘put’ <CR> and follow the prompts.
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To upload a 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 not all
features are currently supported: parameter reading and editing is not available, and not all of
the status variables are passed on. The situation may change with future versions of 9205 and
CMS software.

N emm—
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7. Installation

7.1. Mounting Considerations

The CMS is designed to be mounted on a vertical wall or other surface. it can be fixed without
needing to open the unit.

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

Space must be allowed for opening the door which hinges on the right hand side and needs to
open at least 90° for connection and service access.

For outdoor use the CMS is designed to be mounted inside a weatherproof cabinet.
All electrical connections are on the underside of the unit. Refer to the drawings section (11).
Detector mounting drawings can be found in section 1.

7.2. System Connections

Extemal connections to the card are made via connectors or screw terminals at the bottom of
the enclosure. Connections for standard applications are shown in 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 found in section 13.

(r\ 7.2.3. Relays
Three relays with dual pole changeover contacts are fitted as standard:

Alarm Relay - Highest level alarm or Channel A alarm.

Alert Relay - Lower level alarm or Channel B 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 I/O
The Cyclotron Input is detailed in section 5.2

If any other digital input or output signals have been configured for your application they will
l be detailed in the System-specific Information (section 12).
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7.2.,5. Analogue Outputs DAC(O and DAC1

Two independent 4 to 20 mA outputs. Connections are available on screw terminals and an
analogue I/O cable gland is 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 485 serial data.

7.3. Battery Considerations

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

Connecting the CMS to the mains supply will wake it up.

If the mains is ever disconnected for long periods it is recommended that the battery fuse (FS2)
is removed fo prevent discharge and the battery fully recharged every 6 months.

—
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8. Maintenance and Calibration

8.1. Maintenance

The CMS requires very littte 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 warning notice:

-,

SAFETY WARNING
Mains voltage is accessible when the
internal cover is open.

\ v

8.1.1. Routine Maintenance
The following list covers the recommended actions to be carried out annually:

e (Clean the external surfaces of the enclosure
* Ensure that all connections are secure

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

+ If the CMS is fitted with a back-up battery (lead-acid gel type) then consideration shouid
be given to testing and/or replacing it depending on how critical the application is. These
batteries should normally fast 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 monitored to confirm that the battery is still functioning correctly.
Typically a fully charged battery will keep the CMS running for at least 30 minutes.

(" The battery replacement procedure is:

Switch off an isolate the mains power (CMS will report mains failure)
Turn the key-switch to the right and press 0 (CMS will power off)
Note the safety warning above

Open the enclosure (key required)

Unlock and open the black internal cover plate

2 S o

Remove the metal cover plate to which the black internal cover is attached (undo 4
screws and lift it away)

Locate the battery (top left)
Unfasten the Velcro retaining strap

~

9.  Disconnect the push-on connections from the battery terminals
10.  Grip the battery module and remove it, noting the connector orientation

N
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11.  Fit the new battery in the same orientation

12. Replace the connections taking care that the polarity is correct
13. Tighten the retaining strap

14. Replace the metal cover plate

15. Close and lock the black cover

16. Close and lock the CMS door

17.  Leave the CMS running from the mains for 24 hours to fully charge the new battery
{unless it was pre-charged before fitting)

18. Clear any laiched faults caused by the changeover process
19. Remove the mains supply and confirm that the CMS continues to operate satisfactorily

20. Re apply mains supply.
F After changing a battery or any other maintenance work carry out a routine test on the CMS.

8.1.2. Alarm Checking

CMS alarms 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 the tests
page, accessed via the parameter menu.

8.2. Calibration

8.2.1. Introduction

The purpose of calibration is to ensure that the system cormrectly processes and displays
results in the required units (e.g. pSv/h). Each detector needs to be calibrated to allow for
variations in detector efficiency. Calibration is achieved by setting the Calibration Factor
parameter/s.

The displayed units can be changed by altering the Disp Units parameter. Note that changing
Disp Units only changes the displayed text. it does not change the actual result value whose

(-\ units are determined by the Calibration Factor. For example, to change a unit calibrated in
HSv/h to read in mSv/h the Disp Units parameter must be changed and the calibration factor
divided by 1000.

8.2.2. Detector Calibration Checking

Checking for correct calibration involves exposing the detector to a known dose rate i.e. a
large source of the chosen isotope (e.g. Cs-137 or Co-60). Wait for the displayed result to
settle and check that it is within the required limits e.g. £20%. Note that the ring marked on
the GDI detector probe indicates the centre of the active area. To confirm calibration over the
full operating range a number of different 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 refer to
the Configuration section (4) for details of how to access the parameter menu. The
calibration factor is the ratio of displayed result (e.g. uSv/h) to displayed detector cps (see
section 3.1.1). ltis a linear multiplier so increasing the parameter value will increase the
displayed result proportionally.

\, by ot
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Dead time correction improves the reading accuracy at high dose rates. Initially, a standard
value can be used (see section 1) and optimised if required to give maximum accuracy
across the range of dose rates.

Whenever parameters are altered the new values should be recorded.

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

F
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9. Detectors

The CMS Dual is primarily designed to monitor count signals from two GDI GM tube detectors.
The detectors function automatically and need no attention 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 CMS via the signal cable. For greater
distances a local power supply would be needed.

Note: The ring marked on the GDI detector probe indicates the centre of the active area.

For further details of the GDI detectors, refer to manual MANOO38 contained in section 13 of this
manual.

~
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10. Safety Information

10.1. Safety Notices
Your attention is drawn to the following:

1. Actions that could compromise the characteristics of the product:
¢ Incorrect electrical supply.

* Incorrect or improper use, or not in accordance with warnings given in the User Manual
supplied with the product.

e Installation by personnel not competent/trained to carry out the work.

(\ ¢ Replacement of original components or accessories with another of a type not approved
by the manufacturer, carried out by unauthorised personnel.

= Exposure of the unit to water or other conductive or corrosive substances.
» Exposure of the unit to temperatures or voltages beyond its rated range.
¢ Bypassing safety functions by modifying the equipment or its external wiring.

¢ Incorrect external connections or wiring - any system may be safety-related. Suitable
consideration must be given to the overall system design including interconnections
between the instrument and other components. No unauthorised modifications should
be made to external wiring without obtaining the necessary approval.

2. lonising Radiations Regulations

» This equipment is tested at the factory before shipment, however, it is the responsibility
of the user to ensure that it is calibrated to applicable local requirements and that
working parameters are set to provide the required operating characteristics.

3. Contamination Risks

* 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 rules/systems of work should be put in place to minimize the risk.

| O — ——
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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:
Mains live (FS3) 1AT 20mm anti-surge fuse
Mains neutral {(FS4) 6.3AT 20mm anti-surge fuse — 1AT must be fitted if

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

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

CMS battery (FS2) 2AT 20mm anti-surge fuse

Internal SSM fuses:
SSM DC power (FS5) 2AT 20mm anti-surge fuse
Note: SSM not part of this product, fuse holder is 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 CMS bears the CE mark, indicating the manufacturer's deciaration of conformity with:

» EMC Directive 89/336/EEC, as amended by 92/31/EEC and 93/68/EEC
* Low Voltage Directive = 93/23/EEC, as amended by 93/68/EEC

Unauthorised modification of the unit is expressly forbidden. Such action could nullify
conformance with the above directives and is therefore unlawful.

MANOQO79 Issue 1 Amendment 1 10-2
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Drawings (MAN9553)
Drawing Number  Drawing Titie
0300/902 CMS-Pet, CMS-Gas & CMS-Dual Space Envelope and Installation
Detail
0300/351 CMS-2 Mains cable assembly
0300/002 CMS-2 Mark || General Assembly
0300/200 CMS-2 Mark || Wiring Schematic
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12. System-specific Information
This section can be used to record system-specific information
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13. Detector Details (MANOO38 Issue 2.0)
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Scintillation Detectors

General

Lab Impex can supply a wide range of scintillation detectors to suit most requirements
including:

Thallium doped sodium iodide - Nal{Tl)
Caesium iodide - Csl

Silver-doped zinc sulphide - ZnS{Ag)
Plastic scintillators

Nai(T1)
Thallium doped Sodium lodide is the most popular scintillator for radiometrics. It
provides the highest efficiency in terms of light output and it has a relatively high
radiation stopping power. Light emission wavelength is suited to most PM tubes.

Csl

Caesium lodide based scintillators find limited application, as they are not as efficient
as Nal (TI). However, they are more robust and are not hygroscopic. Possessing a
higher density and hence better stopping power than Nal, Csl scintillators suffer from a
lower efficiency 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, but it is only available as a polycrystalline
powder. As a result, its use is limited to thin screens (<25ug/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, or flat sheets.
Plastic scintillators are characterised by a relatively large light output, and a short decay
time in the order of nano seconds. Because the density and atomic number are rather
low, such scintillators are best suited for the detection of beta emissions.

NOTE:

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

MANO0O038 Issue 2 Amendment 0 1-1
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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 two different families of detector:
GM-1: Compact design with PET 100 connector for 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

i Dose Equivalent Range

' GDI1301 GM-1/301 Grays 0.1 mGy/h ~ 10 Gyh
GDI1304 GM-1/304 Sieverts 0.1 mSvh - 10 Svh
GDY1313 GM-1/313 Grays 10 pGy/h -3 Gyh
GDY1314 GM-1/314 Sieverts 10 uSv/h—3 Swh
GDi/1321 GM-1/321 Grays 0.1 uGy/h - 0.1 Gyh
GDI/1324 GM-1/324 Sieverts 0.1 uSvh—0.1 Swh
GDI/1201 GM-1/201 Grays 0.1 uGy/h — 40 mGy/h
GDI1202 GM-1/202 Sieverts 0.1 uSw/h — 40 mSvh
GDI/1221/01 GM-1/221/01 Grays <0.1 uGy/h — 1 mGyth

2.3. GM-1 Detectors with UDI-1 Interface

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

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

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

GM-1 Type HV(VR1) | Lievel (VR3) | U Level (VR2)" Gain
GM-1/301 550 100 mV Max 2
GM-1/304 550 100 mV Max 2
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
i GM-1/201 500 100 mV Max 2
' GM-1/202 500 100 mV Max 2
I GM-1/221/01 450 100 mV Max 3

{\_ MANOO038 Issue 2 Amendment 0 2-1
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* Threshold adjustment. To accurately set the threshold measure with a DVM across
the comparator inputs — i.e. between TP5 and the wiper of the pot. This should be done
with the detector disconnected and link 1 (test signal) in the normal (1-2) position —
otherwise the pulses may affect the reading. Refer to the UDI-1 manual for more
details.

GDI Detectors with Integrated Electronics
No customer adjustments are required - all settings are made at the factory.

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

i Detector Type Approximate De't:t;cizltor
Approximate Dead Time
Calibration | Over- ["seconds | pseconds CPS
GDI GM-1 (Conversion) | range | (cMS-1) | (CMS 2)
Factor CPS
GDIf1301 | GM-1/301 29.0 312,500 | 0.000017 17 0.0001
GDI1304 | GM-1/304 32.0 312,500 | 0.000017 17 0.0001
GDIN1313 | GM-1/313 6.7 500,000 { 0.000019 19 0.0001
GDI/1314 | GM-1/314 7.5 500,000 [ 0.000019 19 0.0001
GDIA321 | 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
GDI/1201 | GM-1/201 0.56 63,000 | 0.000029 29 0.01
GDlIn202 | GM-1/202 0.56 63,000 | 0.000029 29 0.01
GDI/1221/01 | GM-1/221/01 0.08 20,000 | 0.000066 66 0.01
Notes:
(“ Calibration / conversion Factor and Dead Time values may be modified to optimise the

accuracy of a particular detector at low and high count rates respectively.

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

Lower detector fail times are possible especially at high background levels but if set too
low occasional false Fails may occur.

CMS 2 is the generic name for the current CMS with graphical display. CMS-1 is the
model with 2-row alpha-numeric display.

MANO0Q38 Issue 2 Amendment O 2-2
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GM Detector Mounting Details
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3.1.

GM-1/301, 304, 321, 324, 201 & 202
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GDI Mounting Details
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GM Tube Technical Data
4.1.1. GDI/1301 & GM-1/301

Halogen-quenched y radiation counter tube fitted in a fiter. The energy response is flat to within
+15% over the range 80 keV to 1.25 MeV referred to 'YCs (661 keV). The ZP1301 is an energy
compensgated version of the ZP1300. The ZP1302 incorporates a long Ife arhficial background source.

QUICK REFERENCE DATA
Dose rate range 10't0 1 x 10* mGyh
1010 1 x 10° R
Plateau threghold voltage §00 v
Ptateau length 100 v
Recommended supply voltage 550 v
Chrome iron cathode 80 to 100 mglem?
This data must be read in conjunction with General Informabon Geiger Milier tubes.
MECHANICAL DATA Dimensions in mm
Figure 1
-4 b—25x013
25 min cathode strap
R JE——

8 /
iy anode
Mo628 - L op
l 18 max
| 205
19.5
L 285 max - —

Note: cathods strap should be connected 19 the hibe as shown

CATHODE {ZP1300)

Thickness 80 to 100
Sensitive length 7
Material chroma on
ENVIRONMENTAL (Manufacturer's test conditions)

Shock {haif sing wave 3 ms duration) - psak accaleration 392
FILLING helium, neon, halogen
CAPACITANCE

Anode 1o cathode 1.0
TUBE WEIGHT 20

 “—

— 16
0}34 j:j“; ri:,jj

mg?

—?\\

1\‘ MANO0O38 Issue 2 Amendment 0




r ( ] Detectors El

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

Starting voltage

Plateau threshold voltage

Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 50mm Pb with ZP1301.
an inner liner of 3 mm Al) at 550 V ZP1302;

Dead time at 550 V

g

BEEE

LIMITING VALUES (Absolute max. rating system)

Anode resistor min
Anodes voltage
F Ambieni temperature
- continuous opefating

-

:

min
- storage max
LIFE EXPECTANCY
Life expeciancy al » 25 °C

MEASURING CIRCUIT
R, =22 MQ
928471‘0

C,=1pF

D7619 R1C1

400

500

100

550

0.3

1
1210120
13

22

+70

+75

5x10°

output

\“-\.._ e e e

§<<<<

count/min
countmin

us

°C
°C

°C

count

| S—

(\
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Typical current as a function of dose rate (37 Cs)
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4.1.2. GDI/1304 & GM-1/304

GEIGER MULLER TUBE

Halogen-quenched y radiation counter tube filted in a filter. The ambient dose equivalent energy
response is flat to within +15% over the range 80 keV to 1.25 MeV referred to '*Cs (661 keV). The ZP1304
is an energy compensated version of the ZP1300.

QUICK REFERENCE DATA

Dose rate range 1P 01 x10°

Plateau threshold voltage 500 v
Plateau length 100 v
Recommended supply vollage 550 v
Chrome iron cathode 80to 100 mgicm?

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

MECHANICAL DATA Dimensions in mm

Figure 1
25x0.1

——l
25 min D

]
o

cathode strap

el

al

| anode clip
-————17 max——
205
f‘* - 195
- 28 § max —————— MGA135
Note: cathode strap should be connected to the tube as shown
CATHODE (ZP1300)
Thickness 801to 100 mg/em?
Sensitive length 7 mm
Material chrome iron
ENVIRONMENTAL (Manufacturer's test conditions)
Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?
FILLING helium, neon, halogen
CAPACITANCE
Anode to cathode 1.0 pF
TUBE WEIGHT 20 g

(‘\
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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 Vv
Plateau length 100 Vv
Recommended supply voltage 550 v
Plateau slope max 0.3 Y%V
Background (shielded with 50 mm Pb with
aninner liner of 3 mm Al) at 550 V max 1 count/rmil
Dead time at 550 V max 13 us
I LIMITING VALUES (Absolute max. rating system)
Anode resistor min 22 MQ
(s Ancde voltage max 600 A
Ambient temperature
- continuous operating max +70 *C
min - 40 *C
- slorage max +75 °C
LIFE EXPECTANCY
Life expectancy at =25 °C 5x10% count

MEASURING CIRCUIT

R, =2.2MQ
R,=47K2
C,=1pF
*Vsupply
R1 Cc1
output
R2 c2
D7619
- R1C1=R2C2
Figure 2

S
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Typical counting rate as a function of dose rate (17 Cs)
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Typical ambient dose equivalent energy response relative to ' 37 Cs.
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4.1.3. GDV1313 & GM-1/313

of Ihe ZP1310

Halogen-quenched v radiation counter fube fited in a filter. The energy response 1s flat to within #15% over
the range 50 keV to 1.25 MeV referred to '¥'Cs (661 keV) The ZP1313 s an energy compensated version

QUICK REFERENCE DATA

Dose rale range 107t0 3x 10 mGy‘/h
103 to 4x 102 R/h

Plateau threshold voltage 500 v

Plateau length 150 A

Recommended supply voltage 575 v

Chrome iron cathode 8010 100 mg/emé

This data must be read i comunction with General Information Geiger Muller lubes.

MECHANICAL DATA Dimensions in mm
Figure 1
q p cathode sirap

T 1x013

L1 I . 16 =a=d

min 0 o1 -

| 9 ) :
7 E—»— B B = == — D=
anode cl
l B 227 J P
';. 274 L 95
258 75
MOggs
Note cathode strap should be connecled 1o he fube as shown

CATHODE (ZP1310)
Thickness 8010 100 mg/cm’
Sensitive lengih 16 mm
Material chrome iron
ENVIRONMENTAL (Manutaclurer's 1ast conditions}
Shock (haif sine wave 3 ms duration) - peak acceleration 392 m/s?
FILLING helium, neon, halogen
CAPACITANCE
Anode to calhode 20 pF
TUBE WEIGHT 7.0 9

MANOO38 Issue 2 Amendment O
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Measured in circuit of Figure 2

OPERATING CHARACTERISTICS (Ambient temperature = 25 Ty

Starting voltage max 380 v
Plateau threshold voltage max 500 v
I Plataau length 150 v
Recommended supply voltage 575 v
Plateau slope max 0.15 %V
Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage max 2 count/min
Dead hime, at recommended supply voltage max 15 Hs
LIMITING YALUES (Absolute max, rating system)
Anode resistor min 2.2 M
Ancde voilage max 650 v
Ambient temperature
I - continuous operating max +70 °C
min - 40 °C
- storage max +75 “C
'I LIFE EXPECTANCY
Lile expectancy at = 25 “C 5x10% count
MEASURING CIRCUIT
R, =22MQ
R,= 47k
C, =1pF
*Vsupply
A1 1
output
R2 C2
I R1C1=R2C2
D7619
Figure 2
\._ e e L

ﬁ\
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108
T
{counts/s)
-— ol 1
10° =
P
v
104 ===z
Lo
4
10° = ===
it
1111
4
102 =2
id
by ——_——-
1
1
109 1072 1071 1 10 102 10° 1104 103
dose rate {mGy/h}
141t [ RN L1l L1 1 1314] 1 1 vgltil W Ll Lt L. 111kl
10~ 1073 1072 19! 1 10 192 10 104
dase rate (R/)

Typical counting rate as a function of dose rate {**7Cs)
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102 103
dose rata {mGy/h)

Typical current as a function of dose rate {* 37 Cs)

dead time
(us)

recommended
10 operating
range
5
0
300 450 500 600 7100
VSuppr(V)

Typical dead time as a function of supply voltage
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Typical polar responses {(normalised to 100% at 0%}
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4.1.4. GDI/1314 & GM-1/314

Halogen-quenched y radiation eounter tube fitted in a filler. The amblent dose equivalent energy reaponse is
flat to within £15% over the range S0keV 10 1.25 MeV referred © '¥7Cs (661 keV). Tha ZP1314is an energy

compensated version of the ZP1310

ﬁ

QUICK REFERENCE DATA

Dose rate range 1010 3 x 100 pSwh
Flatean thresheld voltage 00 Y]
Plateau length 150 v
Recommended supply vaitage 575 v
Chrome iron cathods 8010 100 mgiem?

This data must be read in confuncion with General Information Garger Milier tubas.

MECHANICAL DATA

Figure 1

Hl.n I ) 12_31
O H—— =

1 octe cli
e 228 ] LTS
273 95
257 7.5
Note: oathpde strap should be connecied tn the hube 2 shovn

CATHODE (ZP13110)
Thckness 80 o 100G
Senstive lergth 16
Maatial chrame iron
ENVIRONMENTAL (Manufacturer's test conditions)
Shock (halt ane wave 3 ms duraton) - peak aceeleralion 302
PLLLING helium, neon, halogen
CAPACITANCE
Angde o cathodo 2.0
TUBE WEIGHT 6.0

Dimensions in mm

et .1

mg/cm?
mm

~

MANOO38 Issue 2 Amendment 0

[ ess oo oorrary

4-16 )

C




~

G

Detectors 'I

OPERATING CHARACTERISTICS (Ambient temperaturg « 25 °C)

Measured in circunt of Figure 2.

|

Starting voliage max 380 v
Platzau threshold voltage max 500 v
Plateau length 150 v
Recommeanded supply voltage 575 v
Plateau slope max 0.15 %V
Background shielded with 50 mm Pb with

an inner liner of 3 mm Al), at recommended

supply voltage max 2 count/min
Dead time, at recommended supply voliage max 15 us
LIMITING VALUES (Absolute max. raling system)
Anode resistor min 22 MO
Anade voltage max 650 v
Ambien! temperature

- continuous operating max +70 °C

min - 40 °C

- slosage max +75 °C
LIFE EXPECTANCY
Life expectancy at = 25 °C 5x 10" count
MEASURING CIRCUIT
R, =22MQ
R,=47KQ
C, =1pF

*Vsuppty
R1 C1
output
|| R2 c2
R1Ct=R2C2 l
Figure 2
\" p———— _/)

C‘ MANOQOO38 Issue 2 Amendment 0
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10’ 108
[uSvhH* 110))

Typical counting rate as a function of dose rate (1?7 Cs).
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108 104 10% 108
{uSvh H (10} )

Typical current as a function of dose rate {37 Cs)

e 2256
{us)
15
— ==
(“\ 1+ —
rd
recommended
10 «— operating —e
range
5
0
300 400 500 600 700 BOO
Vsupply(V!
Typical dead time as a function of supply voltage

/'\
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Py (W)

Typical energy respanse (s responss) rédative to ' ? 7 Cs

00

300 -30°

600 g/ -609

a0 { p) -909
150 (%) 100 50 0 50 100 150

L= -

Typical polar responses {normalised to 100% at 0°).
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Typical paler reaponses [normadised 10 100% at ) I
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4.1.5. GDI/11321 & GM-1/321
Halogen-quenched yradeion coynter b fitled in o Alter. The enespy responsa s Hat 5 within £20 % ovar
the mnge 40 keV ¥ 1.25 MoV redaved ¥ 'T Cs (661 kel The 2P1321 & an onandy COMPansated varsion
of the ZP1320.
QUICK REFERENCE DATA
Dase rete range Jx 1070107 enGy'h
4 x 104t 1] Rh
Flateau Uwrechold voltage B0 v
Platgatr bangih 150 v
Becommendad supply voitzge 575 v
Chnoene inon cathode 32w 40 mg'on
Tris oata must be read i sanfunetion wmth General kformadon Goser Miliar LOes.
MECHANICAL DATA Bimansona in mm
Fgurg 1
; N 25%013 Page 6 of 6
, — _ <athode siap
[ " 125 36
mn P~ Ot in[*
L ll i ‘-— lsj
13“9 — pers drer L ] i
*1a5 =
|
! | | . Loy ancele olip’
- 48.0 -l
MR 47.8
E4 max I NG
CATHODE {ZP1320)
Yhickness 32 to 40 e
Senzne length 7 men
Moterial chore man
ENYIRONMENTAL {Mamitacheers tesl condifons}
Shock (half sina wave 3 ms duration) - peak acceleralion 92 ms*
FiLLiNG ncan, Argan, hakged
CAPACITANCE
Anode tocathode 13 pF
TUBE WEIGHT 23 g

{‘ MANOO038 Issue 2 Amendment 0 4-22 ’]
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OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)
Measured in circuit of Figure 2.

Starting voltage max 380
Ptateau threshoid voliage max 500
Plateau length 150
Recommended supply voltage 575
Plateau slope max 0.08
Background (shielded with 50 mm Pb with

an inner liner of 3 mm Al), at recommended

supply voltage max 12
Dead time, at recommended supply voltage max 55
LIMITING VALUES (Absolute max. rating system}
Anode resistor min 2.2
Anode voltage max 650
Ambient temperature

- continuous operating max +70

min - 40

- slorage max +75
LIFE EXPECTANCY
Life expectancy at = 25 °C 5x 10"
MEASURING CIRCUIT
H, = 4.7 MQ
Hz = 100 kQ

| C,=1pF

— +Vsupply

output

R2

D7619 R1Ct1=R2C2

r Figure 2

A —

Pl S
2

count/min
us

MG
v

°C
°C

°C

count
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Typical counting rate as 8 function of dose rate {' * *Csl
~ M2255
60 60 ™
I b
R ey -
WA = B
(\ 50 Viupply {50 7 Veupply=575V [0
49 I3 40
R=2.2M2
! F
|
30 7
JMI
20
II T i
10 : /
; L
i_ : - T ! i
a | = RN 4 i [ §
10! 1 10 192 10° 10' mGymh 108

Typical current as a function of dose rate {' 17 Cs)
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recornmended
—  Operating
range

| .
300 400 500 600 Vypo, (V) 700

Typical dead time as a function of supply voltage

M2238
r\
iy
N1 7S f’(
\ 4
100 1000 energy (keV) 10 000

Typical energy response relative to ' 2" Cs
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( g5kev IX | 137¢,
\
/
50 0 50 100
i —
0°
-30°
60cq
248KkeV
50 0 50 100
—

Typical polar responses
{normalised to 100% at 09)
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4.1.6. GDI/1324 & GM-1/324

Halogen-quenched y radiation counter tube fitted in a filter, The amblent dose equivalent energy response
ic flat to within 25 over the range 40 keV to 1.25 MeV refered to '77Cs (661 keV).

The ZP1324 is an energy compensated version of the ZP1320.

QUICK REFERENCE DATA

Dose rate range 310105 pSvh
Plaleau threshaid voltage 500 v
Piaieau length 150 v
Recommended supply roltage 575 v
Chrome iron cathode R2to40 mg/and

This dats must be readin confunction with General Informaidon Geiger Miller lubes.

MECHANICAL DATA Cimensions is mm
Figure 1
. . 25x013
— | cathode siap
25 36
o0 = .“:%g min
I L | r-? ﬁ_al
41305 |
12.65 - - = L
| ' "'
21.0
L} y anode dip
47.456
48,26
34 max

CATHODE {2P1320)

Thickness 321040 mg/em?
Sersitive length 27 mm
Material chrome imen
ENVIRONMENTAL (Manutacturer's test conditions)
Shock (half sne wave 3 ms duration) - peak acceleration 392 m's?
’I FILLING negn. aigon, halogen
CAPACITANCE
Anode to cathode 1.3 pf
TUBE WEIGHT 18 g
k — - _.-"/JI

C‘ MANOQQ38 Issue 2 Amendment 0 4-27 '
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Detectors

OPERATING CHARACTYERISTICS (Ambient temperature = 25 *C)
Measured in circuit of Figure 2.

Starting voltage max 380 v
Plateau threshold voitage max. 500 v
Plateau length 150 A
Recommended supply voltage 575 v
Plateau siope max 0.08 w%V

Background (shielded with 50 mm Pb with
an nnper liner of 3 mm Al). at recommended

supply voltage max 12 count/min
Dead time, at recommended supply voltage max 55 ns

LIMITING YALUES (Absolute max. rating system|)

Ancde resistor min 2.2 M
Anode voltage max 650 v
Ambient temperature
- continuous operating max +70 “C
min - 40 °C
- Storage max +75 *C
LIFE EXPECTANCY
Life expectancy at = 25 "C 1 5x 10" count
MEASURING CIRCUIT
Hl =47 MO
Rz = 100 k2
C| =1 DF"

+V8upp'y

p——— outpit

2 c2

R1ICi1=R2C2
D7619

Figure 2

i
\

N\
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Typical counting rate as a function of dose rate (' 27 Cs)

104 10 108 107 100
{ WSwhH" {10} )

Typical current as a function of dose rata{' 37Cs)
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Typical energy response relative to ' 27Cs
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Typical polar responses
{normalised to 100% at 0°)
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4.1.7. GDI/1201 & GM-1/201

Halogen-quenched y radiation countor tube fited in a filter. The energy response s flat o within =3 % over
tho range 50 keV 1o 1.25 MeV referred 1o ''Cs (861 keV). The ZP1201 is an energy compensated version

of the ZP1200
I QUICK REFERENCE DATA |
Dose raie range 1o 40 mGy/h
1005 Rh
Plateau threshold vollage 400 v
Plateau length 200 v
Recommended supply vollage 500 v
Chrome iron cathode 250 mgfem?

This dala musi be read in comunction with General Informalion Geiger Molar (ubes

MECHANICAL DATA Cimensions in mm

Figure 1

P
f zsxma-—D- I .
cathode stra|

p
25 min \m l
[t o [
219.45 i
- =T =
| 5
: | anode clip
e — = = — 468 — .
452
[ r———— 58 max
(\ I Mog?a Note: cattode sinp ghoiid be connecsnd 15 Bhe kb as shown
CATHODE (ZP1200)
Thickness 250 mglcm?
Sensitive langth 40 mm
Matorkal chirome ron
ENVIROMMENT AL (Manufaciurer's test conditions)
Shock (had sine wave 3 ms duralion) - peak agcetaration 302 mg?
FILLING ngon, argon, halogen
II CAPACITANCE |
Anode o cathade 12 pF
TUBE WEIGHT ag 9

MANOO038 Issue 2 Amendment 0 4-32
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OPERATING CHARACTERISTICS (Ambient temperalure = 25 "C)
Measured in ciscuit of Figure 2

Starting voltage

Plateau threshotd voltage
Plateau length
Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with
an inner kner of 3 mm Al), at racommended

supply voltage
Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)
Anode resistar
(' G Anode voltage
Ambient temperature
- confinuous operaling

- storage rmax +75 ©

LIFE EXPECTANCY
Life expectancy at = 25 °C 5x 107 count

MEASURING CIRCUIT
R, = 10 M2

R, = 220 k)

C, =1pF

*Vsupply

oulput

orets RI1CI=R2C2

Figure 2

*See Generat information {paragraph 5 5)

‘(‘-
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Typical current as a function of dose rate { ' 27 Cs)

(\
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4.1.8. GDI/1202 & GM-1/202
GEIGER MULLER TUBE

Halogen-quenched y radiation counter tube fitted in a filter. The ambient dose equivalent energy
response is flat to within “¥% over the range 50 keV to 1.25 MeV referred to ""Cs (661 keV}.

The ZP1202 is an energy compensated version of the ZP1200.

QUICK REFERENCE DATA

Dose rate range 1todx 104 uSv/h

Plateau threshold voltage 400 v

Plateau length 200 Vv

Recommended supply voltage 500 Vv

Chrome iron cathode 250 mg/cm?
r This data must be read in conjunction with General Information Geiger Miiller tubes.

MECHANICAL DATA Dimensions in mm

Figure 1

I 25x0.13 —D-— :g‘?
cathode strap

]
)
\"A

25 min l
L L e

4
5 e

anode chp

- — 468 —
452

(“ #—————— 58 max

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

CATHODE (ZP1200)

Thickness 250
Sensitive length 40
Material chrome iron

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

FILLING neon, argon, halogen

CAPACITANCE
Anode to cathode 12

TUBE WEIGHT 32
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OPERATING CHARACTERISTICS {Ambient temperature = 25 °C)
Measured in circuit of Figure 2.

Starting voltage

Piateau threshold voltage
Plateau length
Recommended supply voltage

Plateau slope
Background (shielded with 50 mm Pb with
an inner finer of 3 mm Al), at recommended

supply voltage
Dead time, at recommended supply voltage

('\ LIMITING VALUES (Absolute max. rating system)
Anode resistor
Anode voltage
Ambient temperature
- continuous operating

- storage

LIFE EXPECTANCY
Lite expeciancy at = 25 °C

‘MEASURING CIRCUIT
R, =10 MQ

R, =220k
C,=1pF"*

1
2

R1C1=R2C2

Figure 2
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Typical counting rate as a function of dose rate {137 Cs)
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(uSvh H' (10))

Typical current as a function of dose rate {37 Cs).

energy (keV)

Typical ambient dose equivalent energy response relative to! 7 Cs.
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Typical polar response (normalised to 100% at 0°%)
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4.1.9. GDI/1221/01 & GM-1/221/01

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

QUICK REFERENCE DATA
Dosa rate range 2x10't0 3 mGy/h
2x10%0 3x 10’ Fh
Plateau threshold voltage 400 1)
Plateau length 100 v
Recommended supply voltage 450 v
Chrome iron cathode 525 mglem?
This data must be read in conjunction with Genaral Information Geiger Mifler tubas.
MECHANICAL DATA Dimenssons i mm
Figure 1
metal cap potyolafin sheath cathode - bnned
4 braided copper wire
T A N\
) EA x|
28
ﬂm“—--— o - e [l > 1 { ]
) : anade - plain |
i l_ k braded copper wire I
1 I
]
20 |
13
- f; ~>L—— sensitive length o,
I gg g = 100~
MBB658 Note: tube must not be clamped within 30 mm of ether end
CATHODE (ZP1220)
Theckness 525 mgfem
Sensitive length 240 mim
Materia chrome iron
ENVIRONMENTAL {Manutacturers 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 g
e =N E— ___

N\

MANQ0O038 Issue 2 Amendment O
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OPERATING CHARACTERISTICS (Ambient lemperature = 25 “C)
Measured m oircuit of Figure 2.

Starting voltage
Plateau threshoid voliage
Plateau length
Recommended supply voltage
Plateau siope

nd {shielded with 50 mm Pb with

an nner liner of 3 mm Al), at ZP1221:
recommended supply voltage ZP1221/01:

Dead tme, at recommended supply voltage

LIMITING VALUES {Absolute max. rating system)
Anode resistor
Anode voltage
Ambient temperature
- CORtinuous operating

- slorage

UFE EXPECTANCY
Life expectancy at = 25 °C

MEASURING CIRCUIT

min

max
min

o7s78 Ea v

100
450
0.15

210

27

+70

-40

+75

5x 10"

1' MANOQO38 Issue 2 Amendment 0
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Typical counting rate as a function of dose rate (** 7Cs)
50 &0 M2261
! h il
3 R i
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0 ° ad= !
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a 40 = |
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20
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0 i 11}
103 10-2 107! 1 10 17 mGym 10°

Typical current as a function of dose rate (' * 7 Cs)
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Typical energy response relative to ' * 7 Cs.
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5. System-specific Information

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

~
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