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OPERATION AND CALIBRATION OF THE

LUDLUM MODEL 77-3 STRETCH SCOPE

 LISTNUM  \l 1 
Scope
This procedure sets forth the specific requirements to be used for the operation and calibration of the Ludlum Model 77-3 Stretch Scope used within the Battelle Columbus Laboratories Decommissioning Project (BCLDP).  This procedure is applicable to the BCLDP Health Physics Operations, Health Physics Instrumentation (HPI) organizations and qualified vendors .

 LISTNUM 
Purpose
The purpose of this procedure is to provide instructions for the operation, performance testing, maintenance, and calibration of the Ludlum Model 77-3 Stretch Scope in accordance with the provisions of References 3.1.1 and 3.1.2 of this procedure.

 LISTNUM 
References, Definitions and Developmental Resources
 LISTNUM  \l 2 
References
 LISTNUM  \l 3 
HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instruments (RMTEI)

 LISTNUM 
ANSI N323-1978, Radiation Protection Instrumentation Test and Calibration

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

 LISTNUM 
PR-AP-17.1, Operation of Project Records Management System

 LISTNUM  \l 2 
Definitions


Terms are defined in Reference 3.1.1.

 LISTNUM  \l 2 
Developmental Resources
 LISTNUM  \l 3 
Instruction Manual for the Ludlum Model 77-3 Stretch Scope 

 LISTNUM  \l 1 
Precautions and Limitations
 LISTNUM  \l 2 
Precautions


 LISTNUM  \l 3 
Precautions as stated in Reference 3.1.1 Section 4.1.

 LISTNUM 
The higher radiation field strengths measurable by the Ludlum 77-3 can cause personal injury in a very short time.

 LISTNUM  \l 2 
Limitations
 LISTNUM  \l 3 
Ludlum Model 77-3 is calibrated at intervals prescribed in Reference 3.1.1.

 LISTNUM  \l 3 
Limitations as stated in Reference 3.1.1 Section 4.2.

 LISTNUM 
Never store the instrument over 30 days without removing batteries.  Although the instrument will operate at very high ambient temperatures, battery seal failure can occur at temperatures as low as 100( F.  A neglected battery seal failure may cause damage to the instrument.

 LISTNUM 
The instrument shall be performance tested daily when in use in accordance with Section 6.3 of this procedure.
 LISTNUM  \l 1 
Responsibilities and Qualifications
 LISTNUM  \l 2 
Responsibilities
 LISTNUM  \l 3 
BCLDP Radiological Field Operations (RFO) Manager

 LISTNUM  \l 4 
Implementation of this procedure.

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

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

 LISTNUM  \l 3 
Health Physics Project Manager
 LISTNUM  \l 4 
Periodic surveillance of the use and maintenance of the instrument.

 LISTNUM 
Ensure that the instrument is calibrated at specified intervals.

 LISTNUM 
Ensure that records pertaining to the instrument are reviewed, retained, and submitted to Project Records.

 LISTNUM  \l 3 
Health Physics Technician

 LISTNUM  \l 4 
Performance of the requirements in Sections 6.1 and 6.3 of this procedure.

 LISTNUM 
Documentation of applicable records in this procedure.

 LISTNUM 
Notification to HP Project Manager of any unsafe or unusual conditions observed during operation of the instrument.

 LISTNUM  \l 3 
Health Physics Instrument Personnel

 LISTNUM  \l 4 
Performance of the requirements of Sections 6.2 and 6.4 of this procedure.

 LISTNUM 
Performance of the requirements listed in Section 5.4 of Reference 3.1.1.

 LISTNUM  \l 3 
Qualified Vendors

 LISTNUM  \l 4 
Performance of calibrations in accordance with the provisions of Section 6.2 of this procedure.

 LISTNUM 
Documentation of all calibration information on the Instrument Service Record – Ludlum Model 77-3 Stretch Scope (DDO-237), or equivalent, as applicable.


 LISTNUM  \l 2 
Qualifications
 LISTNUM  \l 3 
Health Physics technicians shall be qualified in accordance with the requirements of Reference 3.1.3 to operate this instrument.

 LISTNUM 
Health Physics technician trainees may operate this instrument under the supervision of a Health Physics technician meeting the requirements of Section 5.2.1 of this procedure.

 LISTNUM  \l 1 
Procedure
 LISTNUM  \l 2 
Operation
 LISTNUM  \l 3 
Verify that the instrument has a valid calibration
.

 LISTNUM 
Verify that the performance test has been done.  If the performance test has not been done, have HPI personnel or a qualified HP technician perform the test.

 LISTNUM 
Examine the instrument for any obvious physical damage which could interfere with its proper operation.

 LISTNUM 
Check battery status by pressing the BAT switch and noting that the meter reading deflects in the BAT TEST region of the meter. Replace if necessary.

 LISTNUM 
Turn the range switch from OFF to the appropriate range multiplier for the expected radiation field.

 LISTNUM 
Turn the AUD switch to ON for speaker or OFF, as desired.

 LISTNUM  \l 3 
Turn the DSPLY switch to ON for display backlight or to OFF, as desired.

 LISTNUM 
Turn the LAMP switch ON or OFF, as desired, for lighted meter panel.

 LISTNUM  \l 3 
Turn the response switch to F for fast or S for slow response, as desired.

 LISTNUM  \l 3 
The RES button is used to reset the meter.

 LISTNUM 
Extend the probe to the appropriate distance.

 LISTNUM 
Proceed with use.

 LISTNUM  \l 2 
Calibration

 LISTNUM  \l 3 
Equipment needed:

 LISTNUM  \l 4 
Calibrated digital voltmeter (DVM) traceable to the National Institute of Standards and Technology (NIST)

 LISTNUM 
Calibrated high voltage (HV) probe traceable to NIST

 LISTNUM 
Calibrated Shepherd Model 89 calibrator or equivalent traceable to NIST

 LISTNUM  \l 3 
Initiate the DDO-237 by completing Section 1.

 LISTNUM 
Check the physical condition of the instrument for defects or damage that could affect instrument operation.  If repairs are necessary, complete the “As Found” data in the DDO-237, if possible, tag the instrument out of service, and arrange for repair. 

 LISTNUM 
Perform a battery check.  Replace as necessary.  Record results on the DDO-237.

 LISTNUM 
Check and adjust the mechanical zero, as necessary.

 LISTNUM 
Switch the instrument to the X1 mR/hr range.  Check all front panel functions.  Record results on the DDO-237, Section 2.

 LISTNUM 
As Found data collection:

 LISTNUM  \l 4 
With the instrument on the X1 range, measure the HV-1 voltage at pin J of board 272-001 and record results on the DDO-237.

 LISTNUM 
Switch the instrument to the X10 range.  Measure the HV-2 voltage at pin J of board 272-001 and record results on the DDO-237.

 LISTNUM 
Place the detector perpendicular to the source to measure the exposure rate at the effective center.

 LISTNUM 
Switch the detector to the X1 R/hr range and expose to 500 mR/hr.  Observe the reading and record the result under Reproducibility in Section 2 of the DDO-237.  Remove the source.

 LISTNUM 
Repeat the last step to collect three successive values and record on the DDO-237.  All values should exhibit less than 10% deviation from the average.

 LISTNUM  \l 4 
Expose the detector to the exposure rates listed on the DDO-237.  Record the results in the “As Found” column.

 LISTNUM  \l 4 
Review the “As Found” data to ensure the values are within the acceptance ranges specified on the DDO-237.  If they are, list the values in the “As Left” column and proceed to step 6.2.10.  If the “As Found” values are out of tolerance or if better accuracy is desired, continue this procedure at step 6.2.8.  If the “As Found” values are 20% or more out of tolerance, notify HP Project Manager for evaluation.

 LISTNUM  \l 3 
HV Adjustment

















 LISTNUM  \l 4 
Switch the instrument to the X1 R/hr range.  Adjust potentiometer (pot) HV1 to obtain 550 volts direct current (VDC), when measured at pin J of board 272-001.  Record results on the DDO-237, Section 2.

 LISTNUM 
Switch the instrument to the X10 R/hr range.  Adjust pot HV2 to obtain 460 VDC, when measured at pin J of board 272-001.  Record results on DDO-237, Section 2.

 LISTNUM  \l 3 
Calibration Adjustments

 LISTNUM  \l 4 
Switch the instrument to the X1 mR/hr range.  Expose the detector to 0.8 mR/hr and adjust the 1 mR/hr pot to obtain the correct reading.

 LISTNUM  \l 4 
Switch the instrument to the X10 mR/hr range.  Expose the detector to 8 mR/hr and adjust the 10 mR/hr pot to obtain the correct reading.

 LISTNUM 
Switch the instrument to the X100 mR/hr range.  Expose the detector to 80 mR/hr and adjust the 100 mR/hr pot to obtain the correct reading.

 LISTNUM 
Switch the instrument to the X1 R/hr range.  Expose the detector to 800 mR/hr and adjust the 1 R/hr pot to obtain the correct reading.

 LISTNUM 
Switch the instrument to the X10 R/hr range.  Expose the detector to 8 R/hr and adjust the 10 R/hr pot to obtain the correct reading.

 LISTNUM 
Switch the instrument to the X100 R/hr range.  Expose the detector to 80 R/hr and adjust the 100 R/hr pot to obtain the correct reading.

 LISTNUM 
Switch the instrument to the X1K R/hr range.  Expose the detector to 800 R/hr and adjust the 1K R/hr pot to obtain the correct reading.

 LISTNUM 
Repeat step 6.2.7.6, except record all results in the “As Left” column.

 LISTNUM  \l 3 
Performance Test (PT) Data

 LISTNUM  \l 4 
Obtain and record the isotope and source serial number of the PT source (typically a 10 (Ci Cs-137 button source) listed on the DDO-237 and Calibration Sticker.

 LISTNUM 
Expose the Ludlum 77-3 detector to obtain a contact reading.  Record the results on the DDO-237.

 LISTNUM 
Calculate the PT range, i.e., (10% of the contact source reading.  Record the results on the DDO-237 and on the Calibration Sticker.

 LISTNUM  \l 3 
If the above steps are completed satisfactorily, attach a completed Calibration Sticker and a Performance Test Signoff Sticker to the instrument.  Complete Section 3 of the DDO-237.

 LISTNUM 
Calibration of the Ludlum 77-3 may be performed by the manufacturer or qualified vendor.

 LISTNUM  \l 4 
Upon receipt, perform a physical inspection.  Record results on DDO-237.

 LISTNUM 
Attach a copy of the calibration data to the DDO-237.

 LISTNUM 
Determine the PT range in accordance with Section 6.2.10.

 LISTNUM 
Complete the applicable sections of the DDO-237.

 LISTNUM  \l 2 
Performance Test

 LISTNUM  \l 3 
Obtain the reference source designated on the Calibration Sticker.

 LISTNUM 
Record the information for each section of the DDO-331, Performance Test Logsheet.
























 LISTNUM 
Examine the instrument for any obvious physical damage which could interfere with its proper operation.

 LISTNUM 
Verify that the instrument has a current Calibration Sticker and Performance Test Signoff Sticker attached.

 LISTNUM 
Perform a battery test.  Replace if necessary.

 LISTNUM 
Expose the detector to the reference source.  If the response is within the designated range for the source, proceed to step 6.3.7.  If the instrument response is not within the designated range, record “F” for fail on the DDO-331, terminate the performance test, tag the instrument out of service and arrange for repair or calibration.

 LISTNUM 
If the instrument passes all performance test criteria, record “P” for pass on the DDO-331 and initial the DDO-331 and the Performance Test Signoff Sticker.

 LISTNUM  \l 2 
Maintenance
 LISTNUM  \l 3 
Observe Section 4.2.3 of this procedure.

 LISTNUM 
Electrical repair of this instrument shall be performed by an Instrument Technician or by vendor company in accordance with references.

 LISTNUM 
Records of maintenance shall be in accordance with Reference 3.1.1.

 LISTNUM  \l 1 
Records
The following records will be generated as a result of implementing this procedure and forwarded monthly to Project Records in accordance with Reference 3.1.4.

 LISTNUM  \l 2 
Calibration Data Sticker

 LISTNUM  \l 2 
Performance Test Log Sheet

 LISTNUM 
Instrument Service Record – Ludlum 77-3

 LISTNUM  \l 1 
Forms and Exhibits
 LISTNUM  \l 2 
Forms

 LISTNUM  \l 3 
DDO-237, Instrument Service Record – Ludlum 77-3

 LISTNUM  \l 3 
DDO-331, Performance Test Log Sheet (See Reference 3.1.1)

 LISTNUM  \l 2 
Exhibits
 LISTNUM  \l 3 
See Reference 3.1.1 for Exhibit of the Performance Test Signoff Sticker

 LISTNUM 
See Reference 3.1.1 for Exhibit of the Calibration Sticker
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