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OPERATION AND CALIBRATION OF THE EBERLINE ASP-1
1.0
Scope 
This procedure establishes the specific requirements used for the operation and calibration of the Eberline ASP-1. This procedure is applicable to Battelle Columbus Laboratories Decommissioning Project (BCLDP) Health Physics (HP); users of the ASP-1; authorized vendors; and those individuals assigned by the Radiological Field Operations (RFO) Manager to perform calibration, performance testing, and maintenance services.

2.0
Purpose
The purpose of this procedure is to provide instructions for the operation and calibration of the Eberline ASP-1 in accordance with the guidelines specified in Reference 3.1.1. 

3.0
References, Definitions, and Developmental Resources
3.1
References
3.1.1
HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instruments (RMTEI)
3.1.2
HP-OP-019, Radiation and Contamination Survey Techniques
3.1.3
PR-AP-17.1, Operation of the Project Records Management System
3.2
Definitions
None.
3.3
Developmental Resources
3.3.1
Operation and Maintenance Manual, Eberline ASP-1
3.3.2
ANSI N323A-1997, ANS Radiation Protection Instrumentation Test and Calibration, Portable Survey Instruments
3.3.3
ANSI N3.1-1987, Selection, Qualification and Training of Personnel for Nuclear Power Plants
4.0
General
4.1
Do not damage the thin mica window on the 44-9 probe.
4.2
If the high voltage (HV) is excessive for the detector, connecting it to the instrument may damage the detector.
4.3
The user shall verify that the ASP-1 and associated probe are calibrated as one unit.
5.0
Procedure
5.1
Qualification to operate, calibrate, performance test, repair, or otherwise maintain the Eberline ASP-1
5.1.1
HP Technicians shall be qualified in accordance with the requirements of Section 3.3.3 to operate the ASP-1 for any of the following surveys: radiation work permits or job coverage.
5.1.2
HP Technician Trainees may operate this instrument under supervision of an HP Technician meeting the requirements of Section 5.1.1 of this procedure.

NOTE:
As applicable, HP Technicians or HP Technician Trainees may be collectively referred to as “Users.” Any specific personnel responsibilities shall be identified by the appropriate title.
5.1.3
The RFO Manager shall designate individuals and/or authorized vendors to calibrate, performance test, repair, or otherwise maintain the Eberline ASP‑1.
5.2
Operation
NOTE:
The user shall perform the requirements of Section 5.2 of this procedure.
5.2.1
Verify that the instrument has a valid Calibration Data Sticker (DDO-292) and that the performance test has been done. If the performance test has not been done, the individual designated by the RFO Manager shall perform the test in accordance with the provisions of Section 5.4 of this procedure.
5.2.2
Examine the instrument for any obvious physical damage that could interfere with its proper operation. If necessary, tag the ASP-1 out of service and arrange for repair in accordance with the provisions of Reference 3.1.1 of this procedure.
5.2.3
Perform a battery check on the instrument. Recheck the batteries during long periods of operation.
5.2.4
Select the HV position. The lower meter scale shows the voltage applied to the detector. The HV should read approximately 900 volts (V) with the 44-9 probe attached.
5.2.5
If the integration function is to be used, proceed as follows:
NOTE:
When the ASP-1 is on, it is continually integrating the detector counts.
5.2.6
To display the present total, select the INTEGRATE position of the RESPONSE switch and set the RANGE switch for an on-scale reading.
5.2.7
To begin a new integration period, press the RESET switch while in the INTEGRATE position of the RESPONSE switch. The new integration period begins from zero when the RESET switch is released.
NOTE:
A rate mode, SLOW or FAST, may then be selected to prevent accidental loss of the integrated count.
5.2.8
The SPEAKER and LIGHT-RESET switches may be used as desired.
5.2.9
The over-range alarm occurs when the count rate from the detector exceeds a pre-computed count rate (based on the setting of the DEAD TIME switches) or when the dead time correction factor exceeds five.
5.2.10
If an over-range alarm should occur, the needle sweeps back and forth across the meter face and the speaker emits an interrupted tone. To end the alarm, reduce the count rate at the detector, then move the RANGE switch to OFF and back to ON.
NOTE:
The over-range alarm may occur at any point on the meter face, not necessarily at a full-scale reading. Also, the occurrence of the over-range alarm is independent of the RANGE switch setting. The alarm function is active even in the BAT and HV positions, but only the interrupted tone will be apparent.
5.2.11
Radiological surveys shall be performed in accordance with the provisions of Reference 3.1.2 of this procedure.
5.3
Calibration
5.3.1
Calibration shall be performed semiannually, after maintenance is performed, if the instrument fails the performance test, or if its proper operation is in question. Calibration shall be performed by individuals designated by the RFO Manager or by authorized vendors in accordance with the provisions of Section 5.3 of this procedure. The RFO Manager shall verify that the ASP-1 is calibrated in accordance with the provisions of Reference 3.1.1 of this procedure.
5.3.2
Equipment needed:
5.3.2.1
Calibrated digital voltmeter with calibrated HV probe or equivalent traceable to the National Institute of Standards and Technology (NIST).
5.3.2.2
Calibrated MP-2 or equivalent traceable to NIST.
5.3.2.3
Reference sources providing radiation fields similar to those for which the instrument will be used and traceable to NIST. Radionuclides for reference sources shall be selected by the Radiation Safety Officer (RSO) or designee in accordance with the provisions of Reference 3.1.1 of this procedure.
5.3.3
Initiate DDO-396, Instrument Service Record—ASP-1, by completing Section 1.
5.3.4
Check the physical condition of the instrument for defects or damage that could affect instrument operation. If repairs are needed, complete the “As Found” data on DDO-396, then tag the instrument out of service and arrange for repair in accordance with the provisions of Reference 3.1.1 of this procedure. 
5.3.5
Perform a battery check. Replace as necessary.
5.3.6
Connect an Eberline MP-2 or equivalent to the ASP-1. Set the pulser amplitude to 50 mV.
5.3.7
Set the pulse to provide a pulse rate of 40,000 counts per minute (cpm). Record the resulting meter reading on the ASP-1 in the appropriate space on DDO-396. Remove the pulse signal.
5.3.8
Repeat the last step to collect three successive values and record on DDO‑396. All values should exhibit less than 10% deviation from the average.
5.3.9
Changing the Range Selector Multipliers:
5.3.9.1
If the Range Selector Multipliers on the instrument do not show the lowest position to be X100 and the highest position to be X10M, proceed as follows; otherwise, continue at Step 5.3.10 of this procedure.
5.3.9.2
Remove at least one battery from the meter so that the RANGE SELECTOR switch can be moved without turning the instrument on.
5.3.9.3
Remove the knob and switch nut.
5.3.9.4
Rotate the multiplier plate so that the X10 through X1M positions are visible.
5.3.9.5
Reinstall the switch nut, knob, and battery.
5.3.10
Ensure that the unit label above the meter face reads “CPM.” Change if necessary.
5.3.11
Verify/set the TIME switches to PER MINUTE by closing the MINUTE switch and opening the HOUR switch.
5.3.12
Set the SPEAKER RATE DIV switches as desired to get the most value from speaker sound under typical use conditions. Close only one switch. Closing of the “1” switch will be appropriate for most conditions.
5.3.13
Check the mechanical zero. Adjust as necessary.
5.3.14
“As Found” data collection:
5.3.14.1
Note any completed repairs that may influence the “As Found” values in the “Remarks” section of DDO-396.
5.3.14.2
Use a digital voltmeter or equivalent to verify the high voltage of the ASP-1. Record in the “As Found” space on DDO-396.
5.3.14.3
Set the “DEAD TIME” to “0” microseconds by opening all switches.
5.3.14.4
Connect an Eberline MP-2 or equivalent to the ASP-1 probe connector. Set the pulser amplitude to approximately 20 mV.
5.3.14.5
Record the indicated value on the ASP-1 in the “As Found” column for the scales and corresponding pulse rates listed on the DDO‑396.
5.3.14.6
Review the “As Found” data to ensure that the values are within the acceptance range listed on DDO-396. If they are, list as “As Left” and proceed with the calibration. If the “As Found” values are 20% or more out of tolerance, notify the RFO Manager for evaluation.
5.3.15
Set the input sensitivity:
5.3.15.1
Set the GAIN potentiometer fully clockwise for maximum gain.
5.3.15.2
Attach a pulse generator to the probe connector.
5.3.15.3
Set the amplitude to 10 mV, pulse rate to 8K cpm, and the ASP-1 SELECTOR switch to the X10K scale.
5.3.15.4
Adjust the THRESH potentiometer until the crossover point is located.
5.3.16
+5-Volt regulator calibration:  
Connect a voltmeter to pin 1 of A101 (or the circuit pad next to crystal X1), relative to circuit ground (or to edge connector pins M[+] and N[-]). Adjust the 5-volt control for a reading of +4.99 to +5.01 V.
5.3.17
High voltage setting:
NOTE:
The voltages referenced in Section 3.3.1 are recommended by the manufacturer. However, in some applications, it may be necessary to perform a voltage plateau in order to determine the optimum operating voltage.
5.3.17.1
Set the high voltage to 900 V for the Ludlum 44-9 GM detector using the HV ADJ control.
5.3.17.2
Switch the ASP-1 to HV position and verify that the displayed voltage is 900 V. If necessary, adjust the HV CAL potentiometer to match the measured HV.
5.3.17.3
Adjust the HV ADJ as necessary to achieve the high voltage needed for other detectors as found in Section 3.3.1 for the particular detector.
5.3.17.4
Record the final high voltage value as the “As Left” on DDO-396.
5.3.18
Dead time adjustment:  
The dead time should be set according to the value recommended by the manufacturer. The dead time value for the 44-9 probe is 90 microseconds. Using the DIP switches located inside of the meter, set the dead time to the correct value.
NOTE:
Higher dead time values may be necessary when operating in high dose areas. The RFO Manager will determine if high dead time values are necessary.
5.3.19
Standard current check:
5.3.19.1
Switch the ASP-1 to the X10K scale and select SLOW response.
5.3.19.2
Press the RESET switch for 5 seconds or more and observe the standard current. The value for the 44-9 probe is 0.49 +/- 10%.
5.3.19.3
If necessary, adjust the CAL potentiometer to obtain an acceptable reading.
5.3.20
Efficiency determination:
5.3.20.1
Connect the detector to the ASP-1.
5.3.20.2
Determine the background count and record on DDO-396.
5.3.20.3
Verify the current disintegration per minute (dpm) for the reference source or decay correct using the following formula:
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A
=
corrected source activity

A0
=
original activity

e
=
2.71828

t2
=
isotope half-life

t
=
elapsed time
5.3.20.4
Place the probe 1/4 inch above the reference source and record the resulting count rate on DDO-396.
5.3.20.5
Subtract the background cpm from the source cpm to obtain the net cpm.
5.3.20.6
Determine the efficiency using the following formula and record the results on DDO-396:
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5.3.21
Performance test data collection:
5.3.21.1
Obtain and record the isotope and serial number of the reference source on DDO-396 and DDO-292.
5.3.21.2
Perform a 1-minute background count and record results on DDO-396.
5.3.21.3
Perform a 1-minute source count and record results on DDO-396.
5.3.21.4
Determine the reference value by subtracting the background count from the source count.
5.3.21.5
Calculate the reference value range, ±10% of the reference value, and record on DDO-396 and DDO-292.
5.4
Performance Test
5.4.1
When in use, the ASP-1 shall be performance tested on a daily basis by the individual designated by the RFO Manager.
5.4.2
Obtain the reference source designated on the DDO-292. 
5.4.3
Record the information for each section of DDO-331.
5.4.4
Examine the instrument for any obvious physical damage that could interfere with its proper operation.
5.4.5
Verify that the instrument has a current DDO-292 and Performance Test Signoff Sticker.
5.4.6
Expose the detector to the reference source. If the response is within the designated range for the source, proceed to Step 5.4.7. If the instrument response is not within the designated range, record “F” for fail on DDO-331, terminate the performance test, tag the instrument out of service, and arrange for repair or calibration.
5.4.7
If the instrument passes all performance test criteria, record “P” for pass on DDO‑331 and initial DDO-331 and the Performance Test Signoff Sticker.
5.5
Maintenance
NOTE:
Only those individuals designated by the RFO Manager or authorized vendors shall maintain, repair, or otherwise service the ASP-1.
5.5.1
There are no special storage requirements.
5.5.2
If the ASP-1 is to be stored for long periods, remove the batteries.

6.0
Records
The following records shall be generated, as a result of implementation of this procedure, and forwarded to Project Records in accordance with Reference 3.1.3.
· Instrument Services Record - ASP-1
· Calibration Data Sticker
· Performance Test Log Sheet
7.0
Forms, Exhibits, and Attachments 
7.1
Forms
· DDO-396, Instrument Service Record—ASP-1
· DDO-292, Calibration Data Sticker (Reference 3.1.1)
· DDO-331, Performance Test Log Sheet (Reference 3.1.1)
7.2
Exhibits
· Performance Test Signoff Sticker (Reference 3.1.1)
7.3
Attachments
None.
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SECTION 1: INSTRUMENT/REFERENCE SOURCE DATA

ASP-1 S/N: Calibration Due:
Minipulser M&TE Number: Calibration Due:
Voltmeter M&TE Number: Calibration Due:

Reference Source Reference Source

Isotope: Isotope:
S/N: S/N:
Activity: Activity:
Assay Date: Assay Date:

SECTION 2: CALIBRATION DATA

Physical Condition of Instrument: [ Satisfactory [0 Unsatisfactory

Battery Test: {1 Satisfactory [0 Unsatisfactory
Reproducability:
Meter Readings: 1 2 3 Avg.
Are readings within + 10% of the average? U Yes [ No
High Voltage: As Found: As Left:
Instrument Reading
Pulse Rate
Scale (cpm) As Found As Left Acceptance Range
X100 20 18-22
X100 80 72 -88
X 1K 200 180 - 220
X 1K 800 720 - 880
X 10K 2000 1800 - 2200
X 10K 8000 7200 - 8800
X 100K 20000 18000 - 22000
X 100K 80000 72000 - 88000
X 1M 200000 180000 - 220000
X1M 800000 720000 - 880000
X10M 1600000 1440000 - 1760000
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