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OPERATION AND CALIBRATION

OF THE

CANBERRA 2400

1.0
Scope
This procedure sets forth the specific requirements to be used for the operation and calibration of the Canberra 2400 counting system.  This procedure is applicable to the Health Physics Operation and Health Physics Instrumentation organizations.

2.0
Purpose
The purpose of this procedure is to provide instructions for the operation and calibration of the Canberra 2400 counting system in accordance with the guidelines specified in Reference 3.1.3.

3.0
References and Definitions
3.1
References
3.1.1
Canberra Model 2400 Users Manual

3.1.2
HP-AP-11.0, Air Sampling and Analysis

3.1.3
HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instruments

3.1.4
HP-OP-022, Radioactive Source Accountability, Inventory, and Leak Testing 

3.1.5
ANSI N3.1-1987, Selection, Qualification and Training of Personnel for Nuclear Power Plants

3.1.6 PR-AP-17.1, Operation of the Project Records Management System

3.2 Definitions

Definitions are found in Reference 3.1.3.

3.3 Developmental Resources

3.3.1 Canberra Model 2400 Users Manual

3.3.2 ANSI N323A-1997, ANS Radiation Protection Instrumentation Test and Calibration, Portable Survey Instruments

4.0
Precautions 

4.1
The following precautions apply to the operation of the Canberra 2400.

4.1.1
Do not touch the exposed window of the sample detector.

4.1.2
The 2404 front panel gas flow indicator should be set between 0.15 and 0.35  cubic feet per hour.  

4.1.3
The detector system should be purged for one hour before voltage is applied to the detector or twenty minutes after changing P-10 bottles.

4.1.4
If the P-10 gas flow drops below 0.10 cubic feet per hour, the processor will display a low flow message on the CRT screen and immediately disable the detector bias.

4.1.5
Excessive gas pressure can distort or rupture the counter detector window.

4.1.6
If the system is not to be used for prolonged periods of time, adjust the INTENSITY knob on the monitor to prevent image burn-in.

4.1.7
Air samples shall be controlled in accordance with the provisions of Reference 3.1.2. of this procedure.

4.1.8
Other precautions as stated in Reference 3.1.3, Section 4.1.

4.2
The following precautions apply to the performance testing and calibration of the Canberra 2400.

4.2.1
Calibrations shall be performed in accordance with Reference 3.1.3

4.2.2
The instrument shall be performance tested daily when in use in accordance with section 6.7 of this procedure.

4.2.3
Do not touch the surface of the source standards.  Always handle sources with extreme care.  All sources shall be controlled in accordance with the provisions of Reference 3.1.4. of this procedure.

4.2.4
The source standard(s) and samples must be counted under the same geometric conditions.

4.2.5
The CANBERRA 2400 shall be performance tested/calibrated in accordance with the provisions of Reference 3.1.3. of this procedure.

4.2.6
Other limitations as stated in Reference 3.1.3, section 4.2.

5.0
Responsibilities and Qualifications
5.1
Responsibilities
5.1.1 Battelle Columbus Laboratories Decommissioning Project (BCLDP)

Radiological Field Operations Manager (RFOM)


5.1.1.1
Implementation of this procedure.


5.1.1.2
Periodic review of the adherence of personnel to the requirements of this procedure.


5.1.1.3
Ensure Health Physics (HP) Technicians are qualified to perform the requirements of this procedure.


5.1.2
Health Physics Project Managers
5.1.2.1 Performance of periodic surveillance of the use and maintenance of the instrument.

5.1.2.2 Ensure that the instrument is calibrated at specific intervals in accordance with the provisions of this procedure.

5.1.2.3 Ensure that records pertaining to the use of the instrument are retained and submitted monthly to Project Records.

5.1.2.4 Review and approval of documentation generated as a result of this procedure.



5.1.3
Health Physics Technician

5.1.3.1
 Performance of the requirements in Sections 6.3, 6.5, 6.6, 6.7, 6.8 and 6.11.


5.1.3.4
Documentation of all records in this procedure


5.1.3.3
Notification to Health Physics Supervision of any unsafe or unusual conditions observed during operation of the instrument.


5.1.4
Health Physics Instrument (HPI) Personnel


5.1.4.1
Performance of the requirements of Section 6.4, 6.9 and 6.10.


5.1.4.2
Performance of the requirements of section 5.4 of Reference 3.1.3.

5.1.5 Qualified Vendors
5.1.5.1 Performance of calibration in accordance with the provisions of section 6.9 of this procedure.

5.1.5.2 Documentation of all calibration information on DDO-475 or equivalent.

5.2 Qualifications

5.2.1 Health Physics Technicians shall be qualified in accordance with the provisions of Reference 3.1.5 of this procedure in order to operate this instrument for any of the following surveys: radiation work permits, job coverage, air sampling analysis, and unconditional releases.

5.2.2 Health Physics Technician Trainees may operate this instrument under supervision of a Health Physics Technician meeting the requirements of section 5.2.1 of this procedure.

6.0
Procedure

6.1
Prerequisites
The following sources and equipment will be required to performance test/calibrate the Canberra Model 2400:

6.1.1
Designated Alpha Reference Source traceable to National Institute of Standards and Technology (NIST).

6.1.2
C-14 - Reference Source traceable to NIST.

6.1.3
Designated Beta Reference Source traceable to NIST.

6.1.4
Two-inch aluminum or stainless steel planchets.

6.2
Procedure Utilization
This procedure is comprised of eight subsections as follows:

Section 6.3
System Power Up and Shut Down

Section 6.4
Establishing Program Parameters

Section 6.5
Pre-operation

Section 6.6
Operation

Section 6.7
Daily Performance Tests

Section 6.8
Monthly Activities

Section 6.9
Calibration

Section 6.10
Preparing DDO-476, Canberra 2400 Canberra 2400 Program Parameter Data Sheet
Section 6.11
Maintenance

6.2.1
Each subsection can be used independently, without completing any of the other subsections.

6.2.2
Each step of this procedure is not required to be performed in sequence unless specifically noted.  

NOTE:

All pre-operational, performance testing, and calibration checks must be performed before initiating work.

6.3
System Power Up and Shut Down
6.3.1
Ensure that the system is properly purged with P-10 counting gas.  The flowmeter should read between 0.15 and 0.35 cubic feet per hour.  Adjust the flowmeter as necessary.

6.3.2
Before applying power, check the voltage selection card inside the fuse compartment on the rear panel.

NOTE: Normal operating voltage of the 2404 controller is 120 volts.

6.3.3
Ensure that the LLD potentiometer on the front panel is set at 0.06. This potentiometer is used to set a threshold voltage level for the sample and guard signals.  This keeps the system from counting electronic noise.

6.3.4
Toggle on the power switch located on the rear panel of the controller unit to apply power to the system. 

6.3.5
A few seconds after power is applied, the display will appear as follows and ask the user a series of questions:

  TIME:  HH:MM:SS       DATE:  MMM DD, YYYY

                             V 2404.5E


CANBERRA ALPHA/BETA SYSTEM

  ENTER DATE (MMDDYY):_________

NOTE:
If an error is made while keying in the data, it can be cleared by pressing the CLEAR key.

6.3.5.1
ENTER DATE (MMDDYY):
Enter the date numerically from the keypad in the form MMDDYY.  Leading zeros must be entered.  Press the ENTER key to store the value.

6.3.5.2
ENTER TIME (HHMMSS):
Enter the time numerically in the HHMMSS format using a 24 hour time value.  Leading zeros must be entered.  The new time is stored and the clock is started by pressing the ENTER key.

6.3.5.3
BARCODE (0=YES, 1=NO):
Press 0" then ENTER on the keypad.

6.3.5.4
ALT LOCATION (0=YES, 1=NO):
Press 1" then ENTER on the keypad.

6.3.5.5
PRESET (ALPHA=0, BETA=1):
Press 1" then ENTER on the keypad.

6.3.5.6
TERM CHAR (0=SP, 1=CR, 2=CR/LF):
Press 0" then ENTER on the keypad.

6.3.5.7
COMPUTER FORMAT (0 OR 1):
Press 0" then ENTER on the keypad.

6.3.5.8
SAVE DATA (0=NET, 1=CONCEN.):
Press 0" then ENTER on the keypad.

6.3.6
The system status READY LED should now be illuminated and the display should show the current date and time.

6.4
Establishing Program Parameters
NOTE:

The Program Parameters for the five automatic counting programs shall be established at the time of calibration and for verification shall be recorded on DDO-476.  These program parameters will be located with the Canberra 2400.

6.4.1
To activate the parameter edit program, press the EDIT key.  The display will appear as follows:


USER PROGRAM NUMBERS


   0
=
MANUAL CONTROL


1-5
=
AUTOMATIC PGMS


   6
=
USER EQUATION


   7
=
AVERAGING PGM


   8
=
SETUP PARAMS


   9
=
SAMPLE FACTORS


PROGRAM #:   ___________

NOTE:
If an error is made while keying in the data, it can be cleared by pressing the CLEAR key.

6.4.2
Enter the appropriate program number, 1 through 5, and press ENTER.  The display will ask the user a series of questions.  If the default, as shown, is appropriate, press ENTER to select.  If you wish to verify/update the setup parameters, select item number 8.

NOTE:
Responses for the following questions can be found on the corresponding DDO-476 located with the Canberra 2400.

6.4.2.1
PRESET COUNT:
This value sets the maximum number of counts, which can be stored in the alpha or beta channel before the counting cycle is stopped.  Key in the appropriate value and press ENTER.

6.4.2.2
PSET TIME (M):
This value sets the sample count time.  Key in the appropriate value, in minutes, and press ENTER.

6.4.2.3
HIGH VOLTAGE:
This value sets the voltage which will be applied to the detector.  Key in the appropriate value and press ENTER.

6.4.2.4
DISC WINDOW:
This value sets the discriminator window for separating alpha and beta events.  Key in the appropriate value and press ENTER.

6.4.2.5
START SAMPLE:
This value contains the starting sample holder number that will start the counting sequence.  Press 110" then ENTER.

6.4.2.6
STOP SAMPLE:
This value contains the ending sample holder number that will stop the counting sequence.  Key in appropriate value and press ENTER.

6.4.2.7
ERROR (SIGMA):
This will set the sigma () value used in the error calculations.  Press 2" then ENTER.

6.4.2.8
REPEAT:
This sets the number of times that the counting sequence will be repeated, for a single sample, and the results averaged.  Press 0" then ENTER.

6.4.2.9
A EFFIC (%):
This sets the alpha channel efficiency.  Key in the appropriate value, in percent, and press ENTER.

6.4.2.10
A CROSTLK (%):
This sets the alpha crosstalk value.  Key in the appropriate value, in percent, then press ENTER.

6.4.2.11
A BKGND (CPM):
This sets the alpha background value.  Key in the appropriate value, in CPM and press ENTER.

6.4.2.12
B EFFIC (%):
This sets the beta channel efficiency.  Key in the appropriate value, in percent, and press ENTER.

6.4.2.13
B BKGND (CPM):
This sets the beta background value.  Key in the appropriate value, in CPM, and press ENTER.

6.4.2.14
BKGD TIME (M):
This is stored as the length of time that the system background was counted.  Press 10" then ENTER.

6.4.2.15
VOL UNITS:
0=NONE, 1=ml, 2=cfm, 3=cm2, 4=gm
Press 0" then ENTER.

6.4.2.16
VOL (X):
Press 1" then ENTER.

6.4.2.17
ACTIVITY UNITS:
0=pci, 1=dpm, 2=nCi, 3=Ci, 4=Bq
Press 1" then ENTER.

6.4.2.18
ALARM (ACT/VOL):
Press 999999" then ENTER.

NOTE:
After the user has entered the last value, the display will be cleared and the EDIT function LED should turn off.  The EDIT function can also be turned off by pressing the EDIT key while in the EDIT mode.

6.5
Pre-operation
6.5.1
Perform the following pre-operational activities before using the Canberra 2400 in counting mode.

6.5.1.1
Verify that the Canberra 2400 has a valid Calibration and has been performance tested.

6.5.1.2
Examine the instrument for any obvious physical damage that could interfere with the unit’s proper operation.

6.5.1.3
Ensure the flow meter on the front panel of the controller unit reads between 0.15 and 0.35 cubic feet per hour.  Adjust flow control knob as necessary.

6.5.2
Choose the appropriate counting program for the intended use of the Canberra Model 2400.


6.5.2.1
Program #0  

Manual counting

Program #1  

Daily PTs and simultaneous counting of alpha and beta smears

Program #2  

Daily PTs and simultaneous counting of alpha and suspected C‑14 beta smears

Program #3  

Air Sample Counting

Programs #4-5  
Currently not used.

NOTE: The Canberra 2400 is capable of detecting alpha and beta contamination but is unable to differentiate between specific energies.

6.5.2.2
Press the PROGRAMS key.  The display will appear as follows:

NOTE:
The 0" in the upper right corner indicates that the user is observing the program #0's parameters.  This number will change as the user requests different programs.  When the user selects programs-#1 - #5 the start/stop sample numbers replaces the current chi-square setting.


PRESET COUNT:
XXXXXX
0  


PSET TIME (M):
XX


HIGH VOLTAGE:
XXXX


DISC WINDOW:
XXXX


Chi-SQU (1=Y, 0=N):
XX


ERROR (SIGMA):
X.XX


REPEAT:
X


A EFFIC (%):
XX.XX


A CROSTLK (%):
X.XX


A BKGND (CPM):
X.XX


B EFFIC (%):
XX.XX


B BKGND (CPM):
XX.XX


BKGD TIME (M):
XX


VOL (UNITS):
XXX


ALARM (ACT/VOL):
XXXXX

6.5.2.3
Use the down arrow key, next to the PROGRAMS key, to select the desired program parameters.  The up arrow key can be used to display the previous requested program.

6.5.2.4
Verify that the parameters shown are the correct values by comparing them with the correlating DDO-476.

6.5.2.5
Press the PROGRAMS key to exit this display.

6.5.2.6
If any of the program parameters are not the same as recorded on DDO-476, edit the program parameters in accordance with the provisions of Section 6.4 of this procedure.

6.5.3
The sample magazine (holder) shall be removed and/or installed as follows:

6.5.3.1
Remove the sample magazine by pulling up on the locking rod and twist the magazine in a clockwise direction.

6.5.3.2
Once the magazine is unlocked, lift the magazine out of the changer.

6.5.3.3
The magazine should be attached to the magazine holder.  This provides a stable platform and will minimize the possibility of damage to the magazine.

6.5.3.4
Replace the magazine in the changer by first lining up the two arrow marks.  Now lower the magazine into the changer.  When it reaches the bottom, twist the magazine counterclockwise to lock into place.

6.5.4
Samples shall be loaded into the sample changer as follows: 

6.5.4.1
Before loading or removing the samples from the magazine, ensure that the unit is not counting a sample or that the changer is not rotating (the READY LED should be illuminated and the COUNT and CHANGE LEDs should be off).

6.5.4.2
Press the RESTACK key to return all samples in the changer to their pre-counting position.  When in the restack mode, the display will show the RESTACKING prompt and the LED on the RESTACK key will be illuminated.  When the process is complete, the RESTACK LED will be turned off and the controller will erase the RESTACKING prompt from the display.

6.5.4.3
Remove samples from the magazine and place them in their appropriate storage location.

6.5.4.4
Place the sample(s) into the appropriate planchet(s); one sample per planchet.  Ensure that the sample does not protrude above the rim of the planchet.

6.5.4.5
Load the planchets into the planchet carriers; one planchet per carrier.

6.5.4.6
Insert one background planchet and carrier into the magazine, making sure that the half-round indentation lines up with the rib of the magazine.

6.5.4.7
Insert the sample carriers in the magazine, making sure that the half-round indentation lines up with the rib of the magazine.

6.5.4.8
Insert the final background planchet and carrier into the magazine.

6.5.4.9
Place the end-of-magazine carrier (all metal carrier) on top of the last sample in the magazine to indicate to the changer that there are no more carriers/samples in the magazine.

6.6
Operation
6.6.1
The counting program shall be initiated as follows: 

6.6.1.1
Ensure that the printer is ready.

6.6.1.2
Press the Canberra 2400 RUN key to begin the counting program.

6.6.1.3
The display responds with the PROGRAM # ___ prompt.

6.6.1.4
Enter the appropriate program number and press the ENTER key.

6.6.2
Before the samples are counted, the controller will list the program parameters to the printer.

6.6.3
During the sample count, the display will show the real time counting data.  The display will appear similar to the one below:

  TIME: 09:04:27

DATE: MAR 09, 1989

   SAMPLE #1: 
1

   TIME (M):  
0.97

   ALPHA

   GROSS: 
0

   NET:
dpm

   UCALC:
beta

   GROSS:  
2380

   NET:
dpm

   UCALC:
Gamma

   GROSS:
0

PGM #:     1   

6.6.4
Once the count program is complete, the controller will list the results to the printer.

6.6.5
After all of the samples have been counted, the controller will display and list the sample numbers that were above the preset alarm concentration.

6.6.6
Evaluate the counted samples with the information provided by the printed report

6.6.7
Press the restack key to return all samples to their pre-counting position.

6.7
Daily Performance Tests
NOTE:  Operational performance tests shall be performed daily while the instrument is in service.

6.7.1
Ensure the instrument has a valid calibration sticker attached to it.

6.7.2
Examine the instrument for any obvious physical damage that could interfere with its proper operation.

6.7.3
Ensure that the printer is ready.

6.7.4
Check P-10 gas supply as follows:

6.7.4.1
Ensure the gas supply pressure is >200 psi.  Change P-10 gas bottle as necessary.

6.7.4.2
Ensure the regulator working pressure is 3-5 psi.

6.7.4.3
Ensure that the flow meter on the front panel of the unit reads between 0.15 and 0.35 standard cubic feet per hour.  Adjust as necessary.

6.7.5
Inspect program #1's parameters using the technique described in section 6.5.2.  Compare values with the corresponding DDO-476 located with the Canberra 2400.

6.7.6
Edit program #1's PSET TIME (M) and BKGD TIME (M) and enter a count time of 10 minutes for each.

6.7.7
Obtain the designated Alpha and Beta source disks for Program #1 and a background planchet.

6.7.8
Place the 2 source planchets, the background planchet, and the stop plate  into a carrier.  Load the carriers into the magazine, making sure the half-round indentation is lined up with the rib of the magazine.

6.7.9
Initiate the counting sequence for program #1 as described in step 6.6.  Press RESTACK.  After the counts are complete, the READY LED should be illuminated, and the printer should print the results. 

6.7.10
Record the values on DDO-232, Daily Background and Performance Test, in the spaces corresponding to the days date for program #1.

6.7.11
Obtain the designated Alpha and C-14 source disks for Program #2 and a background planchet.

6.7.12
Edit program #2's PSET TIME (M) and BKGD TIME (M) and enter a count time of 10 minutes for each.

6.7.13
Repeat steps 6.7.8 through 6.7.10 for the Alpha and C-14 source disks for program #2.

NOTE: The Th-230 source should be loaded first.

6.7.14
Edit program #1 and program #2 PSET TIME (M) and BKGD TIME (M) and enter a count time of 1 minute for each.

6.7.15
Perform a 1-minute background count per steps 6.7.8 and 6.7.9 in order to determine the daily MDA for both program #1 and program #2.

6.7.16
Calculate a MDA for all sources and record them on their corresponding DDO-232. 


where:



n
=

total counts for the paired blank


E
=

efficiency, expressed as a decimal, for the isotope expected in the sample (e.g., 25% = 0.25)  


t
=

counting time for the blank. (Note: the counting time for the blank and the samples must be the same.)

6.7.17
If all data is within the acceptance values, initial the DDO-232 and initial the Performance Test signoff sticker.

6.7.18
Any data that fails may be repeated one time.  Subsequent failure requires notification of the HP Project Manager.  The HP Project Manager may elect to test failure items a third time or deem it necessary for repair and/or re-calibration.

6.7.19
Return sources to the proper storage location.

6.8
Monthly Activities
6.8.1
The following should be performed on the first day of each month that the Canberra 2400 is used.

6.8.1.1
Initiate a new DDO-232.

6.8.1.2
Perform a Chi square test in accordance with Section 6.9.17 for each performance test source.  Record results on DDO-232.

6.8.1.3
Submit the previous months data to the HP Project Manager.

6.9
Calibration
NOTE:  Calibration will be performed, at minimum, on a semi-annual basis or as determined by the RFOM.

6.9.1
Examine the instrument for any obvious physical damage which could interfere with the units proper operation.

6.9.2
Check the P-10 gas supply as follows:

6.9.2.1
Ensure the gas supply pressure is >200 psi.  Change as necessary.

6.9.2.2
Ensure the regulator working pressure is 3-5 psi.

6.9.2.3
Ensure that the flow meter on the front panel of the unit reads between 0.15 and 0.35 standard cubic feet per hour.  Adjust as necessary.

6.9.3
Determine the operating voltage as follows:

6.9.3.1
Ensure that the LLD potentiometer is set at 0.06.  Adjust as necessary.

6.9.3.2
Obtain the designated beta calibration sources.

6.9.3.2.1
Tc-99 - Reference source traceable to NIST.

6.9.3.2.2
C-14 - Reference source traceable to NIST.

6.9.3.3
Remove magazine as described in step 6.5.3. of this procedure.

6.9.3.4
Place each source in a carrier and load the carriers into the system.

6.9.3.5
Press the ADVANCE key twice to position the first source under the detector.

6.9.3.6
Ensure that the printer is ready.

6.9.3.7
Press the PLATEAU key.

6.9.3.8
The controller will ask for the Time Increment.  Enter 1" and press the ENTER key.

6.9.3.9
The next prompt will ask for the discriminator window setting.  Enter 0" and press the ENTER key.

6.9.3.10
The controller will begin the plateau process.  The display will contain a graphical representation of the counts and the printer will list the voltage and number of counts.

6.9.3.11
Upon completion, the controller will print a graph of the voltage and the READY LED will be illuminated.  An example plateau printout can be found in Attachment 1 of this procedure.

6.9.3.12
The optimum operating voltage is approximately 50 volts above the knee of the curve.  Record the operating voltage on DDO-475, Canberra 2400 Calibration Data Sheet.

6.9.3.13
Press the ADVANCE key again to position the second source under the detector.

6.9.3.14
Repeat steps 6.9.3.7 through 6.9.3.12, for the second source.

6.9.4
Attach the printouts obtained from the plateau process to DDO-475.

6.9.5
Update only the high voltage value in user programs #1 - #5 with the values just determined; disregard all other parameters settings at this time.  Follow Section 6.4 of this procedure for editing programs.

6.9.5.1
If the operating voltage is the same for both plateaus, use this value in all programs.

6.9.6
Determine the discriminator window settings for simultaneous counting.

6.9.6.1
Press Restack.

6.9.6.2
After the sources have restacked, press the ADVANCE key twice to position the first source under the detector.

6.9.6.3
Press the WINDOW key and select the operating voltage as determined in 6.9.3. Upon completion, the controller will print a graph of counts vs. voltage, and the “ready” LED will be illuminated.

6.9.6.4
Press the ADVANCE key again to position the second source under the detector.

6.9.6.5
Repeat step 6.9.6.3 using the appropriate voltage for the source.

6.9.6.6
Select the discriminator values: for each source. Select the value represented by the point where the curve drops to zero, this should cause most or all of the beta counts to fall into the beta channel.  Press Restack.

6.9.7
Attach the printouts obtained from the window process to DDO-475.

6.9.8
Update only the window discriminator values in user programs #1 - #5 with the values just determined; disregard all other parameters settings at this time.  Follow Section 6.4 of this procedure for editing programs.

6.9.8.1
Edit program #1 with the discriminator value obtained using the Tc-99 source.

6.9.8.2
Edit program #2 with the discriminator value obtained using the C-14 source.

6.9.9
Determine the alpha crosstalk for simultaneous counting.

6.9.9.1
Set up the system with the parameters determined above for the Tc-99 source (Program #1, alpha/beta simultaneous counting).
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6.9.9.2
Place a alpha emitter in the magazine as described in steps 6.5.3 and 6.5.4.

6.9.9.3
Press the ADVANCE key twice to position the source under the detector.

6.9.9.4
Count the source long enough to collect at least 10,000 counts.

6.9.9.5
The alpha crosstalk can be calculated by the equation shown below:

     Crosstalk % = beta counts/(alpha + beta counts) x 100

6.9.9.6
Set up the system with the parameters determined above for the C-14 source (Program #2, alpha/C‑14 simultaneous counting).

6.9.9.7
Repeat steps 6.9.9.4 and 6.9.9.5.

6.9.9.8
After counting is complete, press Restack.

6.9.10
Update only the crosstalk values in user programs #1 - #5 with the values just determined; disregard all other parameters settings at this time.  Follow Section 6.4 of this procedure for editing programs.

6.9.10.1
Edit program #1 with the crosstalk value obtained using the Tc-99 source.

6.9.10.2
Edit program #2 with the crosstalk value obtained using the C-14 source.

6.9.11
Determine background as follows:

6.9.11.1
Remove magazine as described in step 6.5.3. of this procedure

6.9.11.2
Place the designated background planchet and carrier into the magazine. The background planchet must be placed in a numbered carrier. The repeat cycle will not work with the carrier marked as background (BA).

6.9.11.3
Load the magazine into the changer as described in step 6.5.3.

6.9.11.4
Press the ADVANCE key twice to position the background planchet under the detector.

6.9.11.5
Compare program #0's parameters with the following.

PRESET COUNTS:
Key in 400.

PSET TIME (M):
Key in 10.

HIGH VOLTAGE:
Key in H.V. value.

DISC WINDOW:
Key in 0.

Start Sample:


Key in 110. (110 = BA = Background)

Stop Sample:


Key in 99.

ERROR (SIGMA):
Key in 2.

REPEAT #:


Key in 9.

A EFFIC (%):


Key in 100.

A CROSTLK (%):
Key in 0.

A BKGND (CPM):
Key in 0.

B EFFIC (%):


Key in 100.

B BKGND (CPM):
Key in 0.

BKGD TIME (M):
Key in 10.

VOL UNITS:


Key in 0 for NONE.

VOL (XXX):


Key in 1.

ACTIVITY UNITS:
Key in 1 for DPM.

ALARM (XXX/V):
Key in 1.

6.9.11.6
Ensure that the printer is ready.

6.9.11.7
Press the RUN key, select program #0, press the ENTER key, and press the count key.

6.9.11.8
After the background carrier has been counted, the READY LED should be illuminated.  Press the RESTACK key and remove the background planchet and carrier from the system.

6.9.11.9
Using the printout for the background sample, record the alpha background and beta background results on DDO-475.

6.9.11.10
Maximum alpha background count rate is 0.5 cpm.

6.9.11.11
Maximum beta background count rate is 20 cpm.

6.9.11.12
If the background count rate is below the maximum alpha and beta count rate limits, update user programs #2 - #5 with the current alpha and beta background count rates; disregard all other parameter settings at this time.  Follow Section 6.4 of this procedure for editing programs.

6.9.11.13
If the background count is too high, repeat Step 6.9.11.7.

6.9.12
If after a repeated attempt the values are still unacceptable, notify the HP Project Manager.  The HP Project Manager will evaluate the situation to determine if the background may have temporarily changed due to internal contamination or if some other cause may explain the high background.

6.9.13
Attach the printouts obtained from the background process to DDO-475.

6.9.14
Determination of efficiency.

6.9.14.1
Obtain the designated alpha and beta calibration sources.

6.9.14.2
Remove magazine as described in step 6.5.3. of this procedure.

6.9.14.3
Place each source in a carrier and place each carrier in the magazine.

6.9.14.4
Load the magazine into the changer as described in step 6.5.3. of this procedure.

6.9.14.5
Press the EDIT key and select program #0.  Set the counting sequence parameters to the following values, pressing the ENTER key to set the values:

PRESET COUNTS:
Key in 99999.

PSET TIME (M):
Key in 1.

HIGH VOLTAGE:
Key in H.V. value.

DISC WINDOW:
Key in Disc value.

CHI-SQU (1=Y):
Key in 1.

ERROR (SIGMA):
Key in 2.

REPEAT #:


Key in 19.

A EFFIC (%):


Key in 100.

A CROSTLK (%):
Key in crosstalk value.

A BKGND (CPM):
Key in current value.

B EFFIC (%):


Key in 100.

B BKGND (CPM):
Key in current value.

BKGD TIME (M):
Key in 10.

VOL UNITS:


Key in 0 for NONE.

VOL (XXX):


Key in 1.

ACTIVITY UNITS:
Key in 1 for DPM.

ALARM (XXX/V):
Key in 1.

6.9.14.6
Ensure that the printer is ready.

6.9.14.7
Press the ADVANCE key twice to move the first carrier under the detector.

6.9.14.8
Press the RUN key, select program #0 and press the ENTER key.  After the header information has been sent to the printer, press the COUNT key to initiate the counting sequence.

6.9.14.9
After the first counting sequence is complete, press the ADVANCE key once to position the second carrier under the detector.  Press the COUNT key to initiate the second counting sequence.

6.9.14.10
After the final carrier has been counted, press the RUN key to disable the high voltage; the READY LED should be illuminated.  Press the RESTACK key and remove the sources from the system.

6.9.14.11
The printout will contain results for the alpha, beta, and C-14 sources.

6.9.14.12
Use the following formula to calculate the instrument efficiency:
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NOTE:
For this instrument you will have to calculate an alpha, beta and C‑14 efficiency.

6.9.15
Record the efficiency values on DDO-475.

NOTE:
Update only the alpha, beta, and C-14 efficiencies on user programs #1 - #5 with the just calculated data; disregard all other parameter settings at this time.  Follow Section 6.4 for editing programs.

6.9.16
Attach the printouts obtained from the efficiencies process to DDO-475.

6.9.17
Chi-Square tests and determination of performance test parameters.

6.9.17.1
Obtain the designated alpha, beta, and C-14 sources.

6.9.17.2
Place each source in a planchet and a carrier, then place each carrier into the magazine.  Load the magazine into the changer.

6.9.17.3
Press the EDIT key and select program #0.  Set the counting sequence parameters to the following values, pressing the ENTER key to set the values:

PRESET COUNTS:
Key in 999999.

PSET TIME (M):

Key in 1.

HIGH VOLTAGE:
Key in H.V. value.

DISC WINDOW:

Key in disc. value.

CHI-SQU (1=Y):

Key in 1.

ERROR (SIGMA):
Key in 2.

REPEAT #:


Key in 19.

A EFFIC (%):


Key in current value.

A CROSTLK (%):
Key in current value.

A BKGND (CPM):
Key in current value.

B EFFIC (%):


Key in current value. (Two different values. One for C-14 and one for Beta. You must perform the test for either one, then Edit this value before counting the other.)

B BKGND (CPM):
Key in current value.

BKGD TIME (M):
Key in 10.

VOL UNITS:


Key in 0 for NONE.

VOL (XXX):


Key in 1.

ACTIVITY UNITS:
Key in 1 for DPM.

ALARM (XXX/V):
Key in 999999.

6.9.17.4
Ensure that the printer is ready.

6.9.17.5
Press the ADVANCE key twice to move the first carrier under the detector.

6.9.17.6
Press the RUN key, select program #0 and press the ENTER key.  After the header information has been sent to the printer, press the COUNT key to initiate the counting sequence.

6.9.17.7
After the first counting sequence is complete, press the ADVANCE key once to position the second carrier under the detector.  Press the COUNT key to initiate the second counting sequence.

6.9.17.8
After the final carrier has been counted, press the RUN key to disable the high voltage; the READY LED should be illuminated.  Press the RESTACK key and remove the sources from the system.

6.9.17.9
Remove the sample magazine as in step 6.5.3. of this procedure.

6.9.17.10
Return all sources to their proper storage location.

6.9.17.11
Return the sample magazine into the sample changer as in step 6.5.3. of this procedure.

6.9.17.12
Verify Chi-Square results obtained from the bottom of the printouts, are in the acceptable range:      9.84 to 30.0

6.9.17.13
If the Chi-Square values do not fall within this range, then step 6.9.17 may be repeated.

 


6.9.17.14
If after a repeated attempt the values are still unacceptable, notify HP Project Manager. The HP Project Manager will evaluate the situation to determine if there are intermittent problems associated with the counting equipment.

6.9.17.15
If the Chi-Square values are acceptable, proceed to step 6.9.18.

6.9.18
From the data obtained in Step 6.9.14.11, establish a performance test range for the daily PT (10% of the data).  Record on DDO-475.

6.9.19
Attach the printouts obtained from the Chi-Square process to DDO-475.

6.10
Preparing DDO-476, Canberra 2400 Canberra 2400 Program Parameter Data Sheet
6.10.1
Program #1: Daily Performance Test and Simultaneous Counting of Alpha and Beta Smears.

6.10.1.1
Initiate the DDO-476 by filling in the Location and Serial Number.  The Program Number is 1 and the purpose is Daily Performance Test and Simultaneous Counting of Alpha and Beta Smears.

6.10.1.2
Press the EDIT key and select program #1.  Record and set the counting sequence parameters to the following values, pressing the ENTER key to set the values:

PRESET COUNTS:
Key in 400.

PSET TIME (M):
Key in 10.

HIGH VOLTAGE:
Key in H.V. value.

DISC WINDOW:
Key in disc. value.

Start Sample:


Key in 1.





Stop Sample:


Key in 99.

ERROR (SIGMA):
Key in 2.

REPEAT #:


Key in 0.

A EFFIC (%):

Key in 100.

A CROSTLK (%):
Key in 0.

A BKGND (CPM):
Key in 0.

B EFFIC (%):


Key in 100.

B BKGND (CPM):
Key in 0.

BKGD TIME (M):
Key in 10.

VOL UNITS:


Key in 0 for NONE.

VOL (XXX):


Key in 1.

ACTIVITY UNITS:
Key in 1 for DPM.

ALARM (XXX/V):
Key in 999999.

6.10.2
Program #2: Daily Performance Test and Simultaneous Counting of Alpha and Suspected C-14 Beta Smears

6.10.2.1
Initiate DDO-476 by filling in the Location and Serial Number.  The Program Number is 2s and the purpose is Daily Performance Test and Simultaneous Counting of Alpha and Suspected C-14 Beta Smears.
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6.10.2.2
Press the EDIT key and select program #2.  Record and set the counting sequence parameters to the following values, pressing the ENTER key to set the values:

PRESET COUNTS:
Key in 999999.

PSET TIME (M):
Key in 1.

HIGH VOLTAGE:
Key in H.V. value.

DISC WINDOW:
Key in disc value.

Start Sample:


Key in 1.

Stop Sample:


Key in 99.

ERROR (SIGMA):
Key in 2.

REPEAT #:


Key in 0.

A EFFIC (%):

Key in current value.

A CROSTLK (%):
Key in current value.

A BKGND (CPM):
Key in Daily Background value.

B EFFIC (%):

Key in current value.

B BKGND (CPM):
Key in Daily Background value.

BKGD TIME (M):
Key in 10.

VOL UNITS:


Key in 0 for NONE.

VOL (XXX):


Key in 1.

ACTIVITY UNITS:
Key in 1 for DPM.

ALARM (XXX/V):
Key in 999999.

6.11
Maintenance
6.11.1
Gas cylinder replacement shall be performed as follows:

NOTE:
Use only standard P-10 (90% argon and 10% methane) counting gas with this system.  If you are unsure of the gas mixture, contact the HP Project Manager.

6.11.1.1
Close the master pressure valve on the existing gas cylinder.

6.11.1.2
Slowly rotate the outlet pressure valve fully counterclockwise.

6.11.1.3
Close the valve directly downstream of the outlet (second) stage pressure gauge.

6.11.1.4
Using a crescent wrench, or equivalent, remove the manifold from the existing gas cylinder.

6.11.1.5
Replace the existing cylinder with the new one and secure it to the gas bottle rack.  Ensure that the old cylinder is transported to the appropriate staging area.

6.11.1.6
Using a pipe wrench, secure the manifold to the new cylinder.

6.11.1.7
Fully open the master pressure valve on the gas cylinder.  The inlet (first) stage pressure gauge now indicates the remaining pressure on the cylinder.

6.11.1.8
Open the valve directly downstream of the outlet (second) stage pressure gauge.

6.11.1.9
Slowly rotate the outlet pressure valve clockwise until the outlet (second) stage pressure gauge indicates 3 - 4 pounds per square inch.

6.11.1.10
If the microprocessor senses that the flow rate dropped below 0.10 standard cubic feet per hour, it will display the low flow message on the CRT.  It will then prompt the user to purge the system.  If this message is displayed while changing the gas supply, proceed as follows:


Ensure that the front panel flow indicator reads between 0.15 and 0.35 standard cubic feet per hour.


Enter a 2 (yes) to indicate that the system is to start the purge process.


The user will now be prompted to select either the short or long purge cycle.  Select the short purge (20 minutes) option.


While the system is in the purge cycle, functions such as Program, Edit, Data, Advance, Backup, and Restack can be operated normally.  The Plateau, Window, Count, and Run functions will go through the initial prompts but will not execute until the system purge is complete.  In this case the message DETECTOR PURGING will be displayed on the second line of the CRT.

6.11.1.11
After system stabilization, perform Section 6.7, Daily Performance Test, of this procedure.

6.11.1.12
For other routine maintenance (e.g., printer ribbon, paper, etc.), refer to Reference 3.1.1. of this procedure or the  applicable equipment manual.

6.12
For all repairs and non-routine maintenance contact the HP Project Manager.  The HP Project Manager will contact the HP Instrumentation Services or qualified vendor to perform necessary repairs.

7.0
Records
The Canberra 2400 Calibration Data Sheets, control charts, or clear, legible, copies of the data sheets shall be retained in HP files.  The following records shall be generated by the use of this procedure and forwarded to Project Records monthly in accordance with Reference 3.1.6.

7.1
DDO-476, Canberra 2400 Program Parameter Data Sheet

7.2
DDO-475, Canberra 2400 Calibration Data Sheet

7.3
DDO-232, Daily Background and Performance Test

8.0 Forms and Exhibits

8.1
Forms


8.1.1
DDO-232, Daily Background and Performance Test (see Reference 3.1.3)


8.1.2
DDO-475, Canberra 2400 Calibration Data Sheet


8.1.3
DDO-476, Canberra 2400 Program Parameter Data Sheet

8.2 Exhibits


8.2.1
Exhibit 1, Example: Voltage Plateau Printout
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CANBERRA 2400 CALIBRATION DATA SHEET

Location:  

Serial Number:  






Program Number:  






Source Information

Isotope:




Activity (dpm):  


Source Serial #:




Isotope:




Activity (dpm):   


Source Serial #:
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Calibration Information
Voltage Setting:

 volts

Window Setting: 

 volts

Background Alpha:

 cpm

Background Beta:

 cpm

Net Alpha Counts:

 cpm

Net Beta Counts: 

 cpm

Alpha Efficiency:

 %

Beta Efficiency: 

 %

Alpha Crosstalk:

 %

Remarks:  ADVANCE \d5
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Calibration Performed by: 
                                           Date:                            

                                                                                                          Cal Due Date:                              
Reviewed by:  

                                           Date:                            
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CANBERRA 2400 PROGRAM PARAMETER DATA SHEET

Location:  

Serial Number:  





Program Number:  




Purpose: ADVANCE \d5 
ADVANCE \u5












Parameters:
PRESET COUNTS 
:


PSET TIME (M)
:


HIGH VOLTAGE
:


DISC WINDOW
:


Start Sample
:


Stop Sample
:


ERROR (SIGMA)
:


REPEAT #
:


A EFFIC (%)
:


A CROSTLK (%)
:


A BKGND (CPM)
:


B EFFIC (%)
:


B BKGND (CPM)
:


BKGD TIME (M)
:


VOL UNITS
:


VOL (XXX)
:


ACTIVITY UNITS
:


ALARM (ACT/VOL)
:




Performed by: 

                                               Date:                              

(Semi-Annual) Cal Due Date:                                 

Reviewed by:  

                                               Date:                              
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EXHIBIT 1


EXAMPLE VOLTAGE PLATEAU PRINTOUT
MDA (dpm) =  (4.66  ((n) + 3
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