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OPERATION AND CALIBRATION

OF THE SAIC PD-3i

PERSONAL ALARMING DOSIMETERS
1.0 Scope

This procedure establishes the process for operating and calibrating the SAIC PD-3i Personal Alarming Dosimeter (PD-3i) and the PD Reader (PDR) with SAIC software. Operation of the PD-3i for dose measurement is applicable to Battelle Columbus Laboratories Decommissioning Project (BCLDP) Health Physics (HP) and to BCLDP Radiation Workers. Calibration, maintenance, and repair of the PD-3i and associated equipment are applicable to the Health Physics Instrumentation (HPI) Administrator, to personnel designated by the Radiological Field Operations (RFO) Manager to perform instrumentation services, to the manufacturer, and to authorized vendors.

2.0 Purpose

The purpose of this procedure is to provide instructions for use of the PD-3i and for proper calibration and maintenance in accordance with the provisions of Section 3.3 of this procedure.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 HP-AP-29.0, Control of Radiological Measurement and Test Equipment and Instrumentation (RMTEI)

3.1.2 HP-AP-1.0, Radiation Work Permits

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

3.2 Definitions

3.2.1 None.
3.3 Developmental Resources

3.3.1 SAIC Operation and Maintenance Manual—Personal Dosimeter Model PD‑3i

3.3.2 SAIC Operation and Maintenance Manual—Personal Dosimeter Reader Model PDR-1 and PDR-1/S.

4.0 General

4.1 The PD-3i shall not be used for monitoring radiation exposure to the extremities. 

4.2 Radio frequencies generated during welding operations can induce the PD-3i to alarm. If welding is to be performed, verify that the welding machine is properly grounded. 

4.3 The PD-3i cannot be performance tested in accordance with the provisions of Reference 3.1.1 of this procedure; however, all other provisions of Reference 3.1.1, e.g., calibration, shall be observed.

4.4 The PD-3i is not immersion- (water) proof. 

5.0 Procedure

5.1 The Health Physics Technician shall initialize the PD-3i software on the BCLDP computer and set up the dosimeter for use according to Section 5.1 of this procedure.
5.1.1 Verify that the PDR-1 Dosimeter Reader is turned ON and connected to the BCLDP computer.

5.1.2 Select Windows icon (PD3i) to initialize.

5.1.3 Press the ESC key to access the PD-3i Main Menu. Follow the “on screen” menu directions for use.

5.1.4 Examine the PD-3i for any physical damage that could interfere with proper operation. Do not use the PD-3i if damage is apparent.

5.1.5 Restore power to the PD-3i by pressing the black RUN button on the dosimeter.

5.1.6 Verify the battery charge status. Replace the battery, if necessary.  (Battery icon is displayed when low.) Unlock and open the battery compartment, remove the old battery. 
5.1.7 Replace the battery in accordance with the provisions of Sections 5.6.3 and 5.6.4 of this procedure. 

CAUTION:
Wait at least 10 seconds after replacing the old battery with a new battery to allow the PD-3i to re-initialize.

5.1.8 Verify that calibration is current.

5.1.9 Place the PD-3i on the PDR-1 in the correct orientation (Exhibit 2). The green status light on the PDR-1 will illuminate, indicating that the interface between the PD-3i and the PDR-1 is correct.


5.1.10 Select A. EDIT from the PD-3i Main Menu. 
5.1.11 The dose information will be displayed.

5.1.12 View or modify the established alarm setpoints and chirp increments as follows:

5.1.12.1 Use the arrow keys and tab bar to move the cursor to the applicable field and enter the desired values.

NOTE:
Delete previous values with the delete key and enter new values followed by a space and the appropriate prefix: m = milliRoentgen and μ = microRoentgen. Due to the precision limit of PD-3i data variables, the PD‑3i may indicate a slightly different value than that entered into the computer/PDR. For example, a dose rate of 500 mR/hr entered into the computer/PDR may be registered on the PD-3i as 501 mR/hr.
CAUTION:
The default units are R and R/hr.

5.1.12.2 Continue until all desired modifications have been entered.

5.1.12.3 Save desired values by selecting <ENTER>. Modification of the options and/or alarm setpoints is now complete.

5.1.12.4 Press ESC to return to the main menu when finished.

NOTE:
When editing the setup parameters, ensure that the DOSE Pre-Alarm and DOSE Alarm settings are the same and that the STAY Pre-Alarm and STAY Time settings are the same.

5.1.13 Press R. RESET from the main menu to reset the PD-3i. The PD-3i may also be reset by pressing the Dose Reset button on the PDR-1. The status light will momentarily turn from green to red and the dosimeter will beep.

5.1.14 The dosimeter has been reset and is ready for issue.

NOTE:
Other available options from the main menu are as follows: I. IDLE—turns off PD-3i when not in use. When selected, these functions are self-explanatory by reading the computer prompts.

NOTE:
The computer program runs a self-diagnostic test on the PD-3i during initialization. It will identify the any electronic problem with the dosimeter or if the PD-3i calibration has expired.
CAUTION:
If the dosimeter fails the self-diagnostic check or calibration has expired, do not use the dosimeter. Tag it out of service and contact the HPI Administrator for pickup.

5.2 The Health Physics Technician shall issue the PD-3i as follows:
5.2.1 Issue the PD-3i to the radiation worker and record issue on DDO-234, Instrument Issue Log.

5.2.2 Verify that the PD-3i is protected against loose contamination. It may be necessary to sleeve or tape the PD-3i, but the speaker port should remain unobstructed.
5.2.3 Verify that the dosimeter is securely attached to the worker’s upper torso and that the dosimeter speaker port is not obstructed. The PD-3i shall be placed at the point of the highest estimated exposure, e.g., head, upper arm.  The PD-3i shall be positioned in such a manner that the audible alarm can be clearly heard and the visual display can be clearly viewed. Do not place tape directly on the face of the PD-3i; the speaker port may be obstructed or the surface antenna may be damaged.

5.2.4 Explain the following to the radiation worker:

5.2.4.1 The dose at which the alarm function will activate
5.2.4.2 The actions to take in the event of an alarm
5.2.4.3 The importance of periodically checking his/her dose. The “chirp” should remind each user to check his/her accumulated dose.

CAUTION:
If the PD-3i is to be used in a high noise area, the worker’s radiation exposure should be monitored by continuous HP coverage.

5.3 The Radiation Worker shall use the PD-3i as follows:

5.3.1 During actual work, periodically check the accumulated exposure by pressing the MODE button [once to check DOSE RATE and twice to check established SETPOINTS (display will scroll through settings)].

5.3.2 If a PD-3i alarm occurs during use, exit the work area immediately and notify Health Physics.

5.3.3 If during use, the PD-3i fails to register a dose >0.00 μR within 10 to 15 minutes, exit the area immediately and notify Health Physics.

5.3.4 Upon exit from the work area, return the PD-3i to Health Physics.

5.4 The Health Physics Technician shall determine the PD-3i recorded dose values as follows:
5.4.1 Verify that the PD-3i is free of radioactive contamination.

5.4.2 Place the PD-3i into the PDR-1 in the correct orientation for reading.

5.4.3 Select A. EDIT from the PD-3i Main Menu.

5.4.4 This will indicate the radiation worker’s accumulated dose. Record dose in accordance with the provisions of Reference 3.1.2 of this procedure.

5.4.5 Reset the PD-3i by selecting R. RESET from the Main Menu or depressing the DOSE RESET button on the PDR-1.

5.5 Calibration of the PD-3i shall be performed as follows:

5.5.1 The Health Physics Instrumentation (HPI) Administrator shall notify Health Physics that the PD-3i is due for calibration in accordance with the provisions of Reference 3.1.1 of this procedure.

5.5.2 Health Physics shall perform an unrestricted release survey upon the PD‑3i and return the PD-3i to the HPI Administrator. 

5.5.3 The HPI Administrator shall forward the PD-3i to the manufacturer or authorized vendor for calibration in accordance with the provisions of Reference 3.1.1 of this procedure.

5.5.4 Calibration of the PD-3i dosimeter shall be performed by the manufacturer or authorized vendor in accordance with SAIC Procedure TP 201360, Revision A, Test Procedure, PD3i.

5.5.5 Upon return of the newly calibrated PD-3i from the manufacturer or qualified vendor, personnel designated by the RFO Manager to perform instrumentation services shall verify that all calibration parameters have been met and document acceptance on DDO-474, Instrument Service Record - SAIC PD-3i Personal Dosimeter, and in accordance with the provisions of Reference 3.1.1 of this procedure.

5.5.6 The HPI Administrator shall review DDO-474 per Reference 3.1.1. Upon review and approval, the PD-3i can be returned to service.

5.6 Personnel designated by the RFO Manager to perform instrumentation services shall maintain the PD-3i as follows:
5.6.1 All maintenance shall be performed in accordance with the manufacturer’s specifications as described in Section 3.3 of this procedure.

5.6.2 If the PD-3i requires maintenance that could affect the calibration status, it shall be re-calibrated in accordance with the provisions of Section 5.5 of this procedure.

5.6.3 The PD-3i battery cannot be replaced during usage. It will function correctly for approximately 24 hours after the “low battery” indicator appears. 

5.6.4 For battery replacement, wait at least 10 seconds after removal of the old battery prior to installing the new battery.

5.6.5 The PD-3i is not immersion- (water) proof. If cleaning is necessary, clean the dosimeter gently with a dampened cloth.
6.0 Records

The following records will be generated by use of this procedure and forwarded to Project Records on a semi-annual basis in accordance with the provisions of References 3.1.1 and 3.1.3 of this procedure.

· Instrument Issue Log

· Calibration Certification for the SAIC PD-3i Personal Dosimeter

· Instrument Service Record—SAIC PD-3i Personal Dosimeter

7.0 Forms, Exhibits, and Attachments
7.1 Forms

· DDO-234, Instrument Issue Log (Reference 3.1.1)

· DDO-474, Instrument Service Record—SAIC PD-3i Personal Dosimeter

7.2 Exhibits

· Exhibit 1, Calibration Certificate

· Exhibit 2, PDR Dosimeter Reader 

· Exhibit 3, PD-3i Personal Dosimeter

7.3 Attachments

None.

EXHIBIT 1
CALIBRATION CERTIFICATE

EXHIBIT 2

PDR DOSIMETER READER

EXHIBIT 3

PD-3i PERSONAL DOSIMETER

