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CALIBRATION OF 


POCKET IONIZATION CHAMBERS (PICs)

1.0
Scope 

This procedure describes the process for the calibration of the BCLDP pocket ionization chambers (PIC).  Direction for the issuance and usage of PICs is provided in References 3.1.2, 3.1.3, and 3.1.6 of this procedure.  This document is applicable to BCLDP Health Physics Instrumentation, BCLDP Health Physics Operations and qualified vendors.

2.0
Purpose
This document ensures that proper calibration of PICs is performed in accordance with the provisions of the manufacturer's technical specifications. This procedure has been prepared to satisfy the requirements of the BCLDP Radiation Protection Plan.
3.0
Definitions/References/Developmental Resources
3.1
References
3.1.1
HP-AP-29.0, Control of Measurement and Test Equipment and Instruments (MTEI)

3.1.2
HP-AP-1.0, Issue and Use of Radiological Work Permits

3.1.3
HP-OP-018, Control and Issuance of Pocket Ionization Chambers

3.1.4
HP-OP-011, Release of Materials from Controlled Areas

3.1.5
HP-OP-022, Radioactive Source Accountability, Inventory and Leak Testing

3.1.6
HP-OP-101, Control and Issue of Multi-badging Packs
3.2
Definitions
3.2.1
Pocket Ionization Chamber (PIC) - A small, portable ion chamber provided with an internal electroscope that can be read on an internal scale.  PICs are used to provide an estimate of personnel exposure to gamma and x-ray radiations.  These ion chambers allow the integrated gamma dose to be checked periodically by the user.  A PIC may also be known as a self-reading dosimeter (SRD) or direct reading dosimeter.

3.2.2
Gamma Calibrator - A device used to determine the response or reading of an instrument; the gamma calibrator contains a NIST-certified gamma radiation source.
3.2.3
Delivered Exposure - Refers to the true exposure given to a PIC during the calibration procedure.

3.2.4
Drift - The indiscriminate discharge of the electrical potential of the PIC over a period of time not due to external sources of radiation.

3.2.5
Dedicated Emergency Plan Instrumentation - Instrumentation which is staged in emergency response kits and reserved exclusively for use during declared emergencies.

3.2.6
PIC Calibration Label - A color-coded identification system used to determine the calibration due dates of PICs.  Calibration labels shall be specifically color-coordinated so that each year shall have a specific color.  On a monthly basis, the designated color (year) and month ( numbers 1-12) shall be recalled for calibration.  See Exhibit 1 of this procedure.  Calibration labels shall indicate that any PIC calibration is valid through the last calendar day of the specified month.

3.2.7
Qualified Vendor - Calibration facility approved for BCLDP use in accordance with the provisions of Reference 3.1.1 of this procedure.
3.3
Developmental Resources

3.3.1
ANSI N13.5, Performance Specifications for Direct Reading and Indirect Reading Pocket Dosimeters for X and Gamma Radiation

3.3.2
ANSI N322, Inspection and Test Specifications for Direct and Indirect Reading Dosimeters

3.3.3
Regulatory Guide 8.4, Direct Reading and Indirect Reading Dosimeters

3.3.4
Dosimeter Corporation of America (DCA) Technical Manual

4.0
Precautions and Limitations 
4.1
Precautions
4.1.1
During the calibration process, an appropriate geometry shall be utilized to verify that the entire volume of the PIC chamber is irradiated.
4.2
Limitations
4.2.1
The Drift check may be performed by Health Physics Instrumentation group or qualified vendor.
4.2.2
Calibration of PICs may be performed by the manufacturer, qualified vendor, or by BCLDP Health Physics Instrumentation personnel.  

4.2.3
The control and issuance of PICs shall be performed in accordance with the provisions of Reference 3.1.3 of this procedure.

4.2.4
The Drift check should be performed whenever operation of the PIC is in question OR at the time of calibration.

4.2.5
PICs shall be re-calibrated at semi-annual intervals in accordance with the provisions of Reference 3.1.1 of this procedure.

NOTE:
PICs that are specifically designated as "Dedicated Emergency Plan Instrumentation" shall be calibrated at annual intervals.

4.2.6
PICs that cannot be successfully calibrated may be repaired by a qualified vendor.  Documentation of repair(s) shall be entered into the applicable PIC Service Log.

4.2.7
Each PIC shall be fitted with a sturdy attachment clip.

4.2.8
Each PIC shall be calibrated in a geometry which assures that the dosimeter is perpendicular to the source of radiation.

4.2.9
Radiation sources used for PIC calibration shall approximate the energies in which the PICs shall be used.

4.2.10
Prior to transport to the calibration facility, all PICs shall be surveyed for contamination in accordance with the provisions of Reference 3.1.4 of this procedure.

4.2.11
If PIC calibration is performed by the BCLDP HPI organization, all radiation sources shall be controlled in accordance with the provisions of Reference 3.1.5 of this procedure.
5.0
Responsibilities
5.1
The Radiological Technical Services (RTS) Manager or the Radiological Field Operations (RFO) Manager shall be responsible for the following:
5.1.1
Evaluation of the "As Found" PIC calibration failures.

5.1.2
Purchase approval for any new PICs.
5.2
The Health Physics Supervisor shall be responsible for the following:
5.2.1
The proper calibration of the PICs in accordance with the provisions of this procedure.

5.2.2
Maintenance of an inventory of calibrated PICs.

5.2.3
Calibration and re‑call of all PICs in use.

5.2.4
Maintaining a computerized inventory of the following:

5.2.4.1
PIC calibration date and due-dates

5.2.4.2
PIC Service Log (repair and maintenance records)
5.2.4.3
PIC locations and custodians

5.2.5
Notification of Health Physics Operations Lead Technician to release re-called PICs from the controlled areas.

5.2.6
Periodic review of the operations of qualified vendors.

5.2.7
Review of all documentation generated by use of this procedure.
5.2.8
Removal and disposition of failed PICs from the active PIC inventory.

5.2.9
Assigning a Health Physics Operations Technician to retrieve, replace, and to perform a release survey on the PICs requiring calibration in accordance with the provisions of Reference 3.1.4 of this procedure.

5.3
Health Physics Instrumentation Technician or designee shall be responsible for the following:
5.3.1
Maintenance of the active PIC inventory and proper calibration labeling.

5.3.2
Completion of PIC associated documentation.

5.4
The Qualified Vendor shall be responsible for the following:

5.4.1
Perform all PIC calibrations in accordance with the provisions of this procedure.

5.4.2
Document all calibration/maintenance/repair information on DDO-281, POCKET IONIZATION CHAMBER (PIC) CALIBRATION RECORD or equivalent.

5.4.3
Notifying BCLDP of PICs that fail calibration.

NOTE:
To allow evaluation of failed PICs, BCLDP shall be notified PRIOR to the repair of PICs that failed calibration.  

6.0
Procedure
6.1
PIC Recall and Release for Calibration

6.1.1
The HPI Technician shall identify all PICs to be calibrated in accordance with the provisions of Reference 3.1.3 of this procedure.

6.1.2
The HPI Technician shall notify the Health Physics Operations Supervisor to arrange for the unconditional release of the PICs from the controlled area(s) in accordance with the provisions of Reference 3.1.4 of this procedure.  Upon release of the PICs, the HPI Technician shall arrange transport to the HPI lab, manufacturer or qualified vendor.

6.2
Pre-Calibration and Drift Check
6.2.1
Perform a physical inspection of each PIC.

6.2.2
Remove the previous calibration data sticker (or color-coded label) from the PIC.

6.2.3
Verify that the exterior surfaces of the PIC are clean and undamaged.

6.2.4
Perform the following pre-calibration checks as follows:

6.2.4.1
Charge the PIC and move the fiber image on scale using an approved charger.

6.2.4.2
Inspect the optical resolution of the PIC for clarity.  Clean as required using swabs and laboratory alcohol.

6.2.4.3
Verify that the fiber image is parallel to the scale markings.  If the fiber image is more than 1/4 of a minor scale marking, the PIC should be repaired prior to calibration.  See Exhibit 2 of this procedure.

6.2.4.4
Perform a geotropic test on each PIC by rotating and inverting the instrument while reading the scale.  The change in the reading shall not exceed 5% of the full scale in all planes.  If the change exceeds 5%, the PIC should be repaired prior to calibration.

6.2.5
Perform a drift test as follows:

6.2.5.1
Charge the PIC and zero the fiber image.

 


6.2.5.2
Place the PIC in an area of low background for at least 48 hours.  Drift (electronic leakage) should not exceed 5% of the full scale.

 


6.2.5.3
Calculate the permissible drift as follows:

(0.02) x [(total drift test time-hours)/24 hours] x PIC range = total drift (mR)

 


6.2.5.4
Compare the PIC reading to the permissible drift and document results on DDO-281, POCKET IONIZATION CHAMBER CALIBRATION RECORD or equivalent.

6.2.6
PICs that do not pass the requirements for calibration as indicated in Section 6.2 of this procedure shall be documented as such on the DDO-281 (or equivalent) and submitted for repair by the qualified vendor.  The qualified vendor shall notify BCLDP of each PIC that fails the calibration process PRIOR to performing repairs on each PIC. 

6.3
Calibration

6.3.1
Complete the following sections on DDO-281 (or equivalent): Calibration Facility; Source Data; and Calibration Conditions.

6.3.2
Record the serial numbers and the range of all PICs to be calibrated on DDO-281 (or equivalent).

6.3.3
Charge each PIC to an initial reading of zero.

6.3.4
Expose the PIC(s) to a radiation field to achieve a reading of 75% of the full scale.

CAUTION:
Each PIC shall be positioned in a position perpendicular to the radiation source so that the entire volume of the chamber is irradiated.

6.3.5
Record the Calculated Exposure and PIC Reading (mR) on DDO-281 (or equivalent) immediately after exposure.

6.3.6
Compare the PIC Reading with the Calculated Exposure.  The PIC Reading shall be within +/- 10% of the Calculated Exposure.

6.3.7
If the PIC Reading is within +/- 10% of the Calculated Exposure, the PIC has been successfully calibrated.

6.3.8
If the PIC Reading is NOT within +/- 10% of the Calculated Exposure, the PIC is not acceptable for use.  Record "Fail" in the PIC Data section of DDO-281 (or equivalent).  If necessary, disposition the PIC for repair in accordance with Section 6.2.6 of this procedure.

6.3.9
PIC repairs shall be performed in accordance with manufacturer specifications (See Exhibit 3 of this procedure) and shall be re-calibrated in accordance with the provisions of this procedure prior to re-use.  Document all repair activities/efforts on DDO-281 (or equivalent).

6.3.10
PICs that cannot be repaired and returned to service shall be returned for BCLDP Health Physics Instrumentation for documentation and disposal.  PICs that cannot be repaired shall be segregated from calibrated PICs.

6.4
Post-Calibration

6.4.1
PICs shall be returned to BCLDP.

6.4.2
The HPI technician shall review DDO-281 (or equivalent) and attach a color-coded calibration label (indicating calibration due-date) to all calibrated PICs in accordance with the provisions of Exhibit 1 of this procedure.

6.4.3
The HPI technician shall complete the following information on DDO-281: Calibration Date; Calibration Due Date; Calibration Label (Color/Number), and sign DDO-281.

6.4.4
Health Physics Supervision shall review and approve DDO-281.

6.4.5
Upon completion of DDO-281, the BCLDP PIC Inventory database shall be updated with current data.

7.0
Records
Records generated by the use of this procedure shall be forwarded to Project Records on a monthly basis. 

7.1
POCKET IONIZATION CHAMBER CALIBRATION RECORD

8.0
Forms and Exhibits
8.1
Forms
8.1.1
DDO-281, POCKET IONIZATION CHAMBER CALIBRATION RECORD

8.2
Exhibits

8.2.1
Exhibit 1, PIC Color-Code Chart

8.2.2
Exhibit 2, Fiber Image Specifications

8.2.3
Exhibit 3, PIC Technical Specifications and Energy Response

EXHIBIT 1

PIC COLOR-CODE CHART
EXHIBIT 2

FIBER IMAGE SPECIFICATIONS
EXHIBIT 3

PIC TECHNICAL SPECIFICATIONS AND ENERGY RESPONSE
EXHIBIT 3 (CONTINUED)
EXHIBIT 3 (CONTINUED)
