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DECONTAMINATION AND DECOMMISSIONING OPERATIONS

HEALTH PHYSICS OPERATING PROCEDURE

OPERATION AND CALIBRATION 
OF THE
LUDLUM MODEL 19 MICRO-R METER

BATTELLE
505 King Avenue
Columbus, Ohio  43201

Procedure Status:

[X]
Non-Critical Procedure

[   ]
Critical Procedure—Procedure Qualification Packet (PQP) Required
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SECTION 1: INSTRUMENT/REFERENCE SOURCE DATA

SECTION 2: CALIBRATION DATA

Physical Condition of Instrument: [ Satisfactory [l Unsatisfactory
Battery Test: [ Satisfactory [ Unsatisfactory

Reproducibility

Meter Readings: 1 2 3 Avg.

Are readings within + 10% of the average?

High Voltage: As Found: As Left:

Exposure Rate - Measured

Exposure Rate
(uR/hr)

Acceptance Range
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OPERATION AND CALIBRATION OF THE

LUDLUM MODEL 19 MICRO-R METER

1.0 Scope 

This procedure establishes the specific requirements for the operation and calibration of the Ludlum Model 19 Micro-R meter during Battelle Columbus Laboratories Decommissioning Project (BCLDP) operations. This procedure is applicable to BCLDP Health Physics, to authorized vendors, and to 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 Ludlum Model 19 Micro-R meter in accordance with the requirements specified in Reference 3.1.1 of this procedure.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 
3.1.2 HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instruments (RMTEI)
3.1.3 HP-OP-019, Radiation and Contamination Survey Techniques

3.1.4 
3.1.5 PR-AP-17.1, Operation of the Project Records Management System
3.1.6 QD-AP-15.1, Nonconformance Reporting for Activities, Items and Materials

3.2 Definitions

None.
3.3 Developmental Resources

3.3.1 Ludlum Model 19 Micro-R Meter Instruction Manual
3.3.2 American National Standards Institute (ANSI)-N323A-1997, Radiation Protection Instrument 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 
4.1.1 
4.1.2 
4.2 
4.2.1 
4.2.2 
None.
5.0 
5.1 
5.1.1 
5.1.2 
5.1.3 
5.1.4 
5.2 
5.2.1 
5.2.2 
5.2.3 
5.2.4 
5.3 
5.3.1 
5.3.2 
5.3.3 
5.4 
5.4.1 
5.4.2 
5.5 
5.5.1 
5.5.2 
5.6 
5.6.1 
5.6.2 
6.0 Procedure

6.1 Qualification to operate, calibrate, performance test, repair, or otherwise maintain the Ludlum Model 19.
6.1.1 Health Physics Technicians shall be qualified in accordance with the requirements of Section 3.3.3 of this procedure to operate this instrument for any of the following surveys: routine, radiation work permit (RWP), and job coverage.

6.1.2 Health Physics Technician Trainees may operate this instrument under supervision of an HP Technician meeting the requirements of Section 5.1.1.
6.1.3 The BCLDP Radiological Field Operations (RFO) Manager shall designate individuals and/or qualified vendors to calibrate, performance test, repair, or otherwise maintain the Ludlum Model 19.
6.2 Operation 

Unless otherwise specified, the Health Physics Technician shall be responsible for completing the steps in Section 5.2.
6.2.1 Verify that the instrument has a valid Calibration Data Sticker (DDO-292) and that the daily performance test has been completed and initialled on the Performance Test Sign-Off Sticker. If the performance test has not been conducted, have personnel designated by the RFO Manager or a qualified HP Technician perform the test.

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

6.2.3 Perform a battery check by pressing the “BAT” button on the Model 19.

6.2.4 If the instrument fails any of the above checks, tag it out of service and arrange for evaluation and/or repair.
6.2.5 Set the range multiplier to an appropriate range for the activity being investigated. 
6.2.6 Perform radiological surveys in accordance with the provisions of Reference 3.1.2 of this procedure.

6.2.7 Read the meter after sufficient response time (i.e., the meter needle is relatively stable), changing ranges as necessary for the activity encountered. If the meter is used for an extended period of time, check the battery condition periodically to ensure proper operation.

6.2.8 Upon completion of instrument use, perform the steps in Sections 5.2.2 and 5.2.3 to ensure that the instrument is still functioning properly. If the instrument fails either portion, contact the RFO Manager, tag the instrument out of service, and arrange for evaluation and/or repair in accordance with the provisions of References 3.1.1 and 3.1.4 of this procedure.

6.3 Calibration

Personnel designated by the RFO Manager or a qualified vendor shall be responsible for completing the steps in Section 5.3.

6.3.1 Equipment needed:

6.3.1.1 Calibrated digital voltmeter traceable to the National Institute of Standards and Technology (NIST).

6.3.1.2 Calibrated high voltage (HV) probe traceable to NIST.

6.3.1.3 Calibrated J.L. Shepherd Model 89 calibrator or equivalent traceable to NIST.

6.3.2 Initiate DDO-329 by completing Section 1. 
6.3.3 Check the physical condition of the instrument for defects or damage that could affect instrument operation. If repairs are necessary, complete as much of the “As Found” data as possible and record on DDO-329. Tag the instrument out of service and arrange for repair.

6.3.4 Check and adjust the mechanical zero as necessary. Perform a battery test. Replace battery if necessary.

6.3.5 Measure the “As Found” high voltage at the junction of C1 and R5. Record the results on DDO-329.

6.3.6 Switch the instrument to the 5000 scale and place perpendicular to the radiation source. Expose the Model 19 to 4 mR/hr. Observe the reading and record the result under “Reproducibility” in Section 2 of DDO-329. Remove the source.

6.3.7 Repeat the last step to collect three successive values and record on DDO-329. All values should exhibit less than 10% deviation from the average.

6.3.8 Expose the Model 19 to the values listed on DDO-329. Record the results in the “As Found” column.

6.3.9 Review the “As Found” data to ensure that the values are within the acceptance range specified on DDO-329. If they are, list the values in the “As Left” column of DDO-329 and proceed to Step 5.3.11. If not, continue with Step 5.3.10. Step 5.3.10 also may be performed for better accuracy, if desired. If the “As Found” values are 20% or more out of tolerance, notify the RFO Manager for evaluation.

6.3.10 HV Plateau:
6.3.10.1 If the HV requires adjustment, perform a plateau of counts per minute vs. HV in 50 V increments, beginning at 400 V, using a Cs-137 source. Record the results on graph paper.

6.3.10.2 Set the HV at a point just above the knee of the plateau.

6.3.10.3 Measure the “As Left” HV and record results on DDO-329.

6.3.11 Calibration Adjustments:
6.3.11.1 Expose the Model 19 to 4 mR and adjust the 5K calibration potentiometer (pot) to obtain a reading of 4 mR. Expose the Model 19 to 1 mR and observe the reading. If both readings are within ±10% of the actual exposure rate, record the results in the “As Left” column of DDO-329.

6.3.11.2 Repeat the last step for each scale requiring adjustment, using the values listed on DDO-329 and adjusting the appropriate calibration pot per scale.

6.3.12 Determination of Performance Test Data:
6.3.12.1 Obtain a 10 μCi Cs-137 button source and record the serial number on DDO-329 and DDO-292.

6.3.12.2 Switch the Model 19 to the 5000 scale and obtain a source reading on contact. Record the result on DDO-329.

6.3.12.3 Calculate the performance test range, (10% of the source reading, and record the results on DDO-329 and DDO-292.

6.3.13 If the above calibration steps are completed satisfactorily, attach a completed DDO-292 and Performance Test Sign-Off Sticker to the instrument. Complete Section 3 of DDO-329.
6.4 Performance Test

Personnel designated by the RFO Manager shall be responsible for completing the steps in Sections 5.4 and 5.5.

6.4.1 Obtain the performance test source designated by DDO-292 on the instrument. Record the information for each section of DDO-331.

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

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

6.4.4 Perform a battery check by turning the selector switch to 5000 μR/hr scale and depressing the “BAT” button. If the unit does not read in BATTERY area, replace the batteries.

6.4.5 Expose the center of the detector to the designated source.

6.4.6 If the observed meter reading is within the performance test range on DDO-292, proceed to Section 5.4.7. If the observed meter reading is not within the range, record “F” for fail on DDO-331, terminate performance test, tag the instrument out of service, and arrange for repair or calibration.

6.4.7 If the instrument passes all performance test criteria, record “P” for pass on DDO-331 and initial DDO-331 and Performance Test Sign-Off Sticker.
Note:
Due to the extremely low ranges incorporated in these instruments, only the high scales may be performance tested to an actual source reading.

6.5 Maintenance and Storage
6.5.1 There are no special storage requirements.

6.5.2 Electronic maintenance shall be performed by personnel designated by the RFO Manager or by a qualified vendor company in accordance with references.

6.5.3 Records of maintenance shall be kept in accordance with Reference 3.1.1 of this procedure.
6.5.4 All maintenance shall be performed in accordance with the manufacturer’s specifications.

6.5.5 When the instrument is repaired, the RFO Manager or designee shall review the nature of the repair and determine if a calibration is required.

6.5.6 If recalibration is not required, performance test the instrument in accordance with Section 5.4 prior to returning the instrument to service.

7.0 Records

The following records will be generated as a result of using this procedure and forwarded to Project Records monthly in accordance with Reference 3.1.3. 
· Instrument Services Record - Ludlum Model 19 Micro-R Meter

· Calibration Data Sticker

· Performance Test Log Sheet

8.0 Forms, Exhibits, and Attachments
8.1 Forms

· DDO-292, Calibration Data Sticker (Reference 3.1.1)
· DDO-329, Instrument Service Record - Ludlum Model 19 Micro-R Meter
· DDO-331, Performance Test Log Sheet (Reference 3.1.1)
8.2 Exhibits

· Performance Test Sign-Off Sticker (Reference 3.1.1)
8.3 Attachments

None.
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PERFORMANCE TEST DATA

Acceptance Range
(uR/hr)

SECTION 3: REMARKS

Calibration Due Date:
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