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OPERATION AND CALIBRATION OF THE

EBERLINE MODEL RO-20 ION CHAMBER

1.0 Scope

This procedure sets forth the specific requirements for operating and calibrating the Eberline Model RO-20 ion chamber used within the Battelle Columbus Laboratories Decommissioning Project (BCLDP). This procedure is applicable to the Health Physics technicians assigned to Radiological Field Operations, qualified vendors, to the Instrumentation Administrator and staff, and to those individuals assigned by the Radiological Field Operations (RFO) Manager to perform maintenance and performance testing services.

2.0 Purpose

The purpose of this procedure is to provide instructions for operating, calibrating, performance testing, and maintaining the Eberline Model RO-20 ion chamber in accordance with the provisions of Reference 3.1.1 of this procedure.

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 TD-AP-04.0, Health Physics Technician Training and Qualification

3.1.3 
3.1.4 
3.1.5 
3.1.6 HP-OP-019, Radiation and Contamination Survey Techniques

3.1.7 HP-OP-201, Hot Particle Control 

3.1.8 PR-AP-17.1, Operation of Project Records Management System
3.1.9 
3.2 Definitions

None.
3.3 Developmental Resources

3.3.1 Instruction Manual for the Eberline Model RO-20

3.3.2 American National Standards Institute (ANSI) N323A-1997, ANS Radiation Protection Instrumentation Test and Calibration, Portable Survey Instruments

4.0 General
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
4.10 
4.11 Each section of this procedure may be utilized independently.

4.12 Beta radiation readings at 30 cm shall use a beta correction factor (BCF) of 1.5.

4.13 Contact beta radiation readings shall use the calculated BCF recorded on the Calibration Data Sticker (DDD-292).

4.14 Qualifications

4.14.1 Health Physics Technicians shall be qualified in accordance with the provisions of Reference 3.1.2 of this procedure to operate this instrument for any of the following surveys:  radiation work permits and job coverage.

4.14.2 Health Physics Technician trainees may operate this instrument under the supervision of a Health Physics Technician meeting the requirements of Section 4.4.1 of this procedure.

4.14.3 
5.0 Procedure
NOTE:
Health Physics technicians shall operate the Eberline RO-20 in accordance with References 3.1.3, 3.1.4, and this procedure.
5.1 
5.1.1 
5.1.1.1 
5.1.1.2 
5.1.1.3 
5.1.2 
5.1.2.1 
5.1.2.2 
5.1.2.3 
5.1.3 
5.1.3.1 
5.1.3.2 
5.1.3.3 
5.1.4 
5.1.4.1 
5.1.4.2 
5.1.5 
5.1.5.1 
5.1.5.2 
5.2 
5.2.1 
5.2.2 
6.0 
6.1 Operating the Eberline RO-20
6.1.1 Perform the following readiness checks prior to using the Eberline RO-20:

6.1.1.1 Verify that the instrument has a valid Calibration Data Sticker (DDO‑292).

6.1.1.2 Verify that the performance test has been done. If the performance test has not been done, a qualified Health Physics technician or the individual designated by the RFO Manager (BCLDP Instrumentation) shall perform the test.

NOTE:
Circumstances may prevent the performance test of an instrument prior to use. If such circumstances (Emergency Plan Call-out, etc.) occur, the instrument may be used; however, it is mandatory that the instrument be performance tested on the day of use.

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

6.1.1.4 Perform a battery check. Verify the BATTERY 1 and BATTERY 2 positions.

NOTE:
Do not allow the instrument to remain in the BATTERY 2 position for longer than one hour. Replace batteries as required.

6.1.1.5 Zero the instrument by turning the selector switch to “Zero” and adjusting the Zero dial until a zero (baseline) reading is obtained.

6.1.1.6 If the instrument fails any of the readiness checks, select another instrument for use. For instruments that are visibly damaged or failed the battery check or zero setting, tag out of service in accordance with the provisions of Reference 3.1.1 of this procedure.

6.1.2 Perform radiological surveys in accordance with the provisions of Reference 3.1.3 of this procedure.


6.1.2.1 Take care to avoid damaging the thin mylar beta window.

6.1.2.2 Check the zero setting prior to each use and readjust as necessary.

6.1.2.3 The RO-20 instrument may under-respond to small radiation sources (<4 in. in diameter) at close distances (within 3 in.). See Reference 3.1.4 of this procedure for geometry correction factors.

6.1.2.4 The RO-20 may under-respond to ambient temperatures <20(F.
6.1.2.5 Re-zero the instrument on the first range when in a known insignificant radiation field.
6.1.3 Instruments shall be returned after use to the Instrument Control Point as follows:

6.1.3.1 Perform a battery check in accordance with the provisions of Section 5.2.7 of this procedure. If the battery check indicates an unsatisfactory condition, report survey results to the RFO Manager or designee for evaluation.

6.1.3.2 Decontaminate the instrument (as applicable) and return the instrument to the Instrument Control Point.

6.2 Calibrating the Eberline RO-20
NOTE:
BCLDP Instrumentation personnel and authorized vendors shall calibrate the Eberline RO-20 at the intervals established in Reference 3.1.1 of this procedure.
CAUTION:
All calibrations shall be performed with the full chamber volume irradiated.
6.2.1 Equipment needed
6.2.1.1 Calibrated Shepherd Model 89 Calibrator, or equivalent, traceable to the National Institute of Standards and Technology
6.2.1.2 Depleted uranium slab source

6.2.2 Initiate the Instrument Service Record—Eberline RO-20 (DDO-249) by completing Section 1.
6.2.3 
6.2.4 
6.2.5 
NOTE:
Authorized vendor may use an equivalent form.
6.2.6 Perform a battery test. Replace if necessary. Record results on the DDO‑249.

6.2.7 Check the desiccant. Replace if necessary. Record the results on the DDO‑249.
6.2.8 
6.2.9 
6.2.10 
6.2.11 Check the geotropism in three positions: the x, y, and z planes. Observe the meter face response in each position. The needle should not deviate more than one increment. See Exhibit 1 of this procedure. Record results on DDO-249.

6.2.12 Record on DDO-249 the environmental conditions at the calibration facility:  temperature, barometric pressure, and relative humidity.
6.2.13 
6.2.14 
6.2.15 Check and adjust mechanical zero, as necessary.
6.2.16 “As Found” data collection
6.2.16.1 Place the instrument in the appropriate geometry to measure the exposure rate at the effective center of the detector.

6.2.16.2 Switch the instrument to the 50 mR/hr range and expose the instrument to approximately 40 mR/hr. Observe the reading and record the results under “Reproducibility” in Section 2 of DDO-249. Remove the source.
6.2.16.3 Repeat the last step to collect three successive values and record on DDO-249. All values should exhibit less than 10% deviation from the average.
NOTE:
Collection of “As Found” data is not required for Beta energies.  The Beta Correction Factor (BCF) is calculated by BCLDP Instrumentation personnel per Step 5.2.13 of this procedure.

6.2.17 
6.2.18 
6.2.19 Expose each range of the instrument to the exposure rates listed on DDO‑249. Record the results in the “As Found” column on DDO-249.

6.2.20 Review the “As Found” data to ensure that the values are within the acceptance ranges specified on DDO-249. If they are, list the values in the “As Left” column and proceed to step 5.2.12. If the “As Found” values are out of tolerance or if better accuracy is desired, continue this procedure at step 5.2.11. If the “As Found” values are 20% or more out of tolerance, notify the Instrumentation Administrator for evaluation.  The Instrumentation Administrator shall advise the RFO Manager.
6.2.21 Calibration adjustments
6.2.22 
6.2.23 
6.2.24 
6.2.24.1 Switch the instrument to the 5 mR/hr range. Expose the instrument to 4 mR/hr and adjust the 5 mR potentiometer (pot) to obtain the correct reading.

6.2.24.2 Switch the instrument to the 50 mR/hr range. Expose the instrument to 40 mR/hr and adjust the 50 mR/hr pot to obtain the correct reading.

6.2.24.3 Switch the instrument to the 500 mR/hr range. Expose the instrument to 400 mR/hr and adjust the 500 mR/hr pot to obtain the correct reading

6.2.24.4 Switch the instrument to the 5 R/hr range. Expose the instrument to 4 R/hr and adjust the 5 R/hr pot to obtain the correct reading.

6.2.24.5 Switch the instrument to the 50 R/hr range. Expose the instrument to 40 R/hr and adjust the 50 R/hr pot to obtain the correct reading. Expose the detector to 10 R/hr and adjust the 50 R pot/hr for an in-tolerance reading, if necessary. Recheck the 40 R/hr reading.

NOTE:
Typically, the 50 R/hr range is set at 11 R/hr and 38 R/hr.

6.2.24.6 Repeat step 5.2.9, except record all data in the “As Left” column. Proceed to step 5.2.12.
6.2.25 Performance test (PT) data

NOTE: PT data shall be determined by BCLDP Instrumentation personnel or individuals designated by the RFO manager.
6.2.25.1 
6.2.25.2 
6.2.25.3 
6.2.25.4 
6.2.25.5 
6.2.25.6 
6.2.25.7 
6.2.25.8 Obtain the Sr-90 PT source jig.

6.2.25.9 For each range, expose the open window detector to the jig in a reproducible geometry.

6.2.25.10 Record the PT readings on DDO-249.

6.2.25.11 Calculate the PT range, (10% of each jig reading, and record on DDO-249.

6.2.26 Beta correction factor—contact

NOTE: Beta correction factor data shall be determined by BCLDP Instrumentation personnel or individuals designated by the RFO manager.

6.2.26.1 Obtain the depleted uranium slab.

6.2.26.2 Obtain a gamma (closed window) reading.

6.2.26.3 Obtain a gross beta-gamma (open window) reading.

6.2.26.4 Calculate contact BCF as follows:
6.2.26.5 
6.2.26.6 
6.2.26.7 
6.2.26.8 
6.2.26.9 
6.2.26.10 
6.2.26.11 
6.2.26.12 
6.2.26.13 
	BCF contact  =   
	234 mrad/hr

	
	open window – closed window reading


6.2.26.14 Record the contact BCF on DDO-249.

6.2.26.15 Record the “30 cm” BCF as 1.5 on DDO-249.

6.2.27 If the above calibration steps are completed satisfactorily, attach a completed DDO-292 and a Performance Test Sign-Off Sticker to the instrument. Complete Section 3 of DDO-249.

6.2.28 Calibration of the RO-20 may be performed by the manufacturer or qualified vendor.

6.2.28.1 Upon receipt, perform a physical condition inspection. Record results on DDO-249.

6.2.28.2 Attach a copy of the calibration data sheet to DDO-249.

6.2.28.3 Determine the PT ranges in accordance with Section 5.2.12 of this procedure.

6.2.28.4 Complete all applicable sections of DDO-249.
6.2.28.5 
6.2.28.6 
6.2.28.7 
6.2.28.8 
6.2.28.9 
6.2.28.10 
6.2.28.11 
6.3 Performance Testing the Eberline RO-20
NOTE:
BCLDP Instrumentation personnel and qualified Health Physics technicians shall performance test the Eberline RO-20 as follows.
6.3.1 Obtain the reference source designated on DDO-292.

6.3.2 Record the information for each section of the Performance Test Log Sheet (DDO-331).
6.3.3 
6.3.4 Examine the instrument for any obvious physical damage that could interfere with its proper operation.

6.3.5 Verify that the instrument has a current DDO-292 and Performance Test Sign-Off Sticker attached.

6.3.6 Perform a battery test. Replace if necessary.
6.3.7 
6.3.8 
6.3.9 
6.3.10 Expose the detector to the reference source. If the response is within the designated range for the source, proceed to step 5.3.7. 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.
6.3.11 If the instrument passes all performance test criteria, record “P” for pass on DDO-331. Initial DDO-331 and the Performance Test Sign-Off Sticker.

6.4 Storing and 


6.5 Maintaining the Eberline RO-20
NOTE:
BCLDP Instrumentation personnel shall perform maintenance on the Eberline RO-20 as follows.
6.5.1 There are no special storage requirements for the Eberline RO-20. See Exhibit 2 of this procedure.

6.5.2 Perform all maintenance in accordance with the manufacturer’s specifications and record on the Instrument Service Log in accordance with the provisions of Reference 3.1.1 of this procedure.

6.5.3 When the instrument is repaired, review the nature of the repair and determine whether a calibration is required.

6.5.4 If recalibration is not required, PT the instrument prior to returning it to service.

7.0 Records

The following records will be generated, as a result of implementing this procedure, and forwarded to Project Records monthly in accordance with the provisions of Reference 3.1.5.

· Calibration Data Sticker

· Performance Test Log Sheet

· Instrument Service Record—Eberline RO-20
8.0 Forms, Exhibits, and Attachments
8.1 Forms

· DDO-249, Instrument Service Record—Eberline RO-20

· DDO-292, Calibration Data Sticker (Reference 3.1.1)

· DDO-331, Performance Test Log Sheet (See Reference 3.1.1)

8.2 Exhibits

· 
· Exhibit 1, Geotropic Tests

· Exhibit 2, RO-20 Technical Specifications

· Exhibit 3, Eberline RO-20 Energy Response

· See Reference 3.1.1 for Exhibit of the Performance Test Sign-Off Sticke 

8.3 Attachments

None
· 




EXHIBIT 1
GEOTROPIC TESTS
EXHIBIT 2
RO-20 TECHNICAL SPECIFICATIONS
EXHIBIT 2
(continued)

EXHIBIT 3

EBERLINE RO-20 ENERGY RESPONSE
� EMBED PBrush  ���





� EMBED PBrush  ���
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