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1. Purpose and Scope 

1.1. Purpose 

The purpose of this procedure is to specify the general requirements and instructions for the 
proper operation of portable radiological survey instruments used on Nuclear Secured (NS) field 
projects. Any project specific operating parameters should be included in the site-specific Work 
Plans or other project specific documentation. 

1.2. Scope 

This procedure applies to most portable and stationary radiological survey instruments used 
under the NS Radiation Protection Program (RPP) including: 

● Radiation Survey Instruments (dose rate meters), 

● Contamination Survey Instruments (friskers), 

● Portable and Stationary Scalar Counters. 

The general operation of specialized radiological equipment is not covered within this 
procedure; however, the general principals of this procedure can apply. This includes laboratory 
analytical and specialized equipment such as: 

● Gamma Spectroscopy Equipment, 

● Alpha or Beta Spectroscopy Equipment, 

● Liquid Scintillation Counters, 

● Automated Counters, and 

● Portal Monitors 

2. References 

2.1. NS-RS-PR-102, Project Records Management 

2.2. NS-RS-PR-300, Performance of Surveys 

2.3. NS-RS-PR-400, Instrument Inventory and Control 

2.4. NS-RS-PR-401, Instrument Calibration and Maintenance 

2.5. NS-RS-PR-402, QA/QC of Radiation Survey Instruments 
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3. General 

3.1. Definitions 

3.1.1. Calibration – Setting the response or reading of an instrument relative to a series of 
conventionally true values traceable to the National Institute of Standards and 
Technology (NIST). 

3.1.2. Check Source – A radioactive source, not necessarily traceable to NIST, which is 
used to confirm the continuing satisfactory operation of an instrument. 

3.1.3. Dead Time - The time interval after the start of an essentially full amplitude pulse, 
during which a radiation counter is insensitive to further ionizing events. 

3.1.4. Effective Center - The point within a detector that produces, for a given set of 
irradiation conditions, a response equivalent to that which would be produced if the 
entire detector were located at the point. 

3.1.5. General Maintenance – Activities allowable on instruments without requiring 
recalibration. These include light cleaning, battery and cable change outs, Mylar 
window replacements and repair, and other similar activities that do not impact the 
instruments response. 

3.1.6. Radiological Survey Instrument – A complete system designed to quantify one or 
more characteristics of ionizing radiation or radioactive material. 

3.1.7. Response Time - The time interval required for the instrument reading to change 
from 10% to 90% of the final reading (or vice versa) following a step change in the 
radiation field (i.e., signal) at the detector. 

3.1.8. Range – All values lying between an upper and lower bound or an indicated limit. 

3.2. Responsibilities 

Depending on personnel qualifications and the size of the project, project personnel may be 
assigned multiple roles and/or responsibilities. 

3.2.1. NS Radiation Safety Officer 

The NS Radiation Safety Officer (RSO) maintains and oversees the implementation of 
the NS RPP. The RSO shall ensure that radiation safety, radioactive materials 
management, and radiological operations procedures and programs are kept up to 
date such that they comply with current regulations and incorporate current and 
relevant industry practices and regulatory guidance. 
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3.2.2. Project Manager 

The Project Manager (PM) is responsible for ensuring that the proper program 
procedures and programs are implemented on the project site as required by customer 
agreements and contracts. The PM is responsible for ensuring that these programs 
and procedures are properly incorporated into project specific plans and procedures. 
The PM is responsible for ensuring that the NS RPP and client programs and 
procedures, as applicable, are available for use by project personnel. 

3.2.3. Project Health Physicist 

The Project Health Physicist (PHP) is responsible for assisting the RSO in providing 
health physics support to the PM and Radiation Protection Supervisor (RPS). This 
includes technical support to ensure procedural and regulatory compliance and to 
ensure that the project-specific Data Quality Objectives (DQOs) are met. 

3.2.4. Radiation Protection Supervisor 

The Radiation Protection Supervisor (RPS) is responsible for implementing the NS 
RPP at the project location. The RPS manages and oversees the use of radiological 
survey instrumentation and reports directly to both the PM and the RSO. 

3.2.5. Radiation Protection Technicians 

Radiation Protection Technicians (RPTs) are responsible for the proper use and 
control of radiological survey instrumentation in accordance with the NS RPP 
procedures. 

3.3. Precautions and Limitations 

3.3.1. Environmental conditions such as significant changes in temperature or changes in 
elevation may affect the performance of field instruments. An evaluation should be 
performed by the RPS to assess the potential impact of environmental conditions. 

3.3.2. Care should be taken to prevent any damage or contamination of the instrument and 
detector during use. 

3.3.3. Do not remove protective screens from the detector face. 

3.3.4. Do not interchange detector probes and instruments without the approval of the PHP 
or designee as the operating voltages may vary. 

3.3.5. Ensure any quench gasses used for gas flow proportional detectors is certified 
laboratory grade with a certificate of analysis to minimize any impurities that may 
impact the performance of the detectors. 

3.3.6. Ensure the proper detector cable length is used as indicated on the instrument 
calibration paperwork. 
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3.3.7. Ensure that gas-flow proportional detectors have been properly purged prior to use. 

4. Pre-Requisites / Requirements 

4.1. Only health physics personnel or personnel under the direction of health physics may operate 
radiological instruments. 

4.2. Always observe and follow any limited use labels attached to the instrument. 

5. Procedure 

5.1. Instrument Set-up 

5.1.1. Verify that the instrument is listed on the project instrument inventory in accordance 
with NS-RS-PR-400, Instrument Inventory and Control for tracking purposes. 

5.1.2. Create an instrument project file to maintain all instrument records through the 
duration of the project. Instrument records that will be maintained include: 

● Instrument Calibration Records, 

● Instrument Maintenance Logs, 

● Daily QA/QC response and source checks, and 

● Instrument Inventories. 

5.1.3. Ensure that the instrument has a current calibration and has been calibrated in 
accordance with Reference NS-RS-PR-401, Instrument Calibration and Maintenance 
and that the calibration records are on file. 

5.1.4. Set up the instrument and verify the settings as calibrated. This includes: 

● Proper instrument/detector pairings 

● Proper detector cable lengths 

● Instrument settings are properly set as applicable including detector thresholds, 
high voltage settings, calibration constant, etc. 

5.1.5. Perform a field calibration as directed by the PHP and/or RSO depending on field 
conditions in accordance with NS-RS-PR-401, Instrument Calibration and 
Maintenance. 

5.1.6. Ensure that the instrument baseline response, source checks and QA/QC 
documents have been established as applicable prior to instrument use in 
accordance with NS-RS-PR-402, QA/QC of Radiation Survey Instruments and that 
the QA/QC records are on file. 
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5.2. Daily Inspection 

5.2.1. Inspect survey instruments and equipment daily prior to use. As applicable, visually 
inspect the instrument for: 

● Physical damage to the instrument housing and detector, 

● Damaged detector windows, 

● Pinched or damaged detector cables, 

● Pinched or damaged sampling lines and hoses, and 

● Loose fittings, etc. 

5.2.2. If the instrument and/or detector are damaged, remove it from service for repair. 

5.2.3. Verify that the instrument is within calibration. 

5.2.4. Perform a battery check to ensure the batteries have adequate charge to operate the 
instrument properly. 

5.2.4.1. Switch the instruments range selector to “Bat” as applicable or change the 
detector display to display the battery voltage. 

5.2.4.2. Most instruments have a battery test range on the analog display. If the 
needle deflection falls within this range the batteries are OK. 

5.2.4.3. For digital instrument, the actual battery voltage can be displayed. Verify 
that the voltage is higher than the minimum voltage required for operation 
in accordance with the instruments operations manual. Typically, the 
battery voltage should be higher than 5 volts for instruments requiring 4 D-
cell batteries. 

5.2.4.4. If the battery fails the battery check, turn the instrument off, replace the 
batteries and dispose of the old batteries accordingly. 

5.2.4.5. If the battery check fails with new batteries, remove the instrument from 
service for repair. 

5.2.5. Check the detector for light leaks as applicable (e.g., scintillation detectors). 

5.2.5.1. Hold the detector face toward a light source while observing and listening 
to the instrument response. 

5.2.5.2. If there is an increased instrument response, inspect the detector face. If 
there is a light leak, remove the instrument from service until repaired in 
accordance with NS-RS-PR-401, Instrument Calibration and Maintenance. 

5.2.6. For dose rate meters such as ion chambers, zero the instrument as applicable. 
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5.2.7. Ensure that the daily response or source check has been performed prior to use. A 
monthly response check or source check label will usually be attached to the 
instrument housing and should be initialed following the successful performance of 
the daily response or source check. 

5.2.8. If the daily response or source check has not been performed, response or source 
check the instrument for each scale as applicable in accordance with 
NS-RS-PR-402, QA/QC of Radiation Survey Instruments prior to use and complete 
the response test label as applicable. 

5.2.9. Detector scales that have not been source checked shall be used for information 
purposes only. 

5.2.10. Verify the instrument background and ensure that it is within the accepted 
background range. Acceptable background ranges may be established by the RPS 
and or PHP depending on the instrument sensitivities required. 

5.2.11. For alarming instruments, verify the alarm settings prior to use and that the alarm 
has been tested. This is usually performed as part of the daily response and source 
checks. For proper alarm settings, consult the RPS or PHP. 

5.3. General Operations and Handling 

5.3.1. For field instrumentation, ensure the audible response is turned on. The audible is 
the first indication of elevated counts as the instruments digital or analog display has 
a delayed response and will respond slower. 

5.3.2. As applicable, ensure the instrument is set for “slow” response rather than “fast” 
response. The slow response setting dampens the analog and/or digital display for 
an average reading whereas the fast response display fluctuates significantly. Even 
though it takes longer for the instruments display to even out under “slow” response, 
due to the random nature of the emissions for radioactive materials, the “slow” 
response reading is more accurate. 

5.3.3. For gas-flow proportional detectors, ensure the proper gas flow and bottle pressure. 

5.3.3.1. Check the rotameter on the gas inlet and ensure the flow rate is set for 
approximately 40-60 cc/min (for most detectors) and that the gas bottle has 
at least 300-500 psig of gas pressure. The recommended flow rate will 
depend on the specific type of detector and may be determined from the 
detector operators manual. 

5.3.3.2. Adjust the gas flow rate using the rotameter as necessary. 

5.3.3.3. If the gas pressure is at or below 300-500 psig, change the gas bottle. 
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5.3.4. Depending on the surveys to be performed and the anticipated levels of 
contamination or radiation, ensure the meter is set at the appropriate scale. Start at a 
higher scale and work your way down for analog instruments as applicable so as not 
to peg the instrument. The scale setting for an analog instrument affects the display 
and the applicable range while the scale for digital instrument typically affects the 
audible output making it easier to differentiate higher count rates. 

5.3.5. Take the appropriate precautions to ensure the instrument/detector is not 
contaminated during operation. 

5.3.5.1. Bag the instrument as applicable prior to using it in a high contamination 
area or areas where they will likely be contaminated. 

5.3.5.2. As applicable, do not hold or position the detector probe under the surface 
being monitored in order to prevent the potential contamination of the 
instrument or probe. 

5.3.5.3. Frisk your hands as applicable prior to handling an instrument when inside 
a contaminated area or on leaving a posted area to perform a whole-body 
frisk. 

5.3.6. For portable field instruments, be aware of the area background. If changes in 
background levels are suspected due to moving the instrument or fluctuations in 
ambient radiation levels, background levels should be checked more frequently. 
Background levels will be checked in areas where residual activity is unlikely. 

5.3.7. If during instrument operation you notice a rapid increase in needle deflection or 
audible response followed by a zero reading, notify personnel in the area, have them 
check their instruments as applicable and leave the area immediately. Notify the 
RPS and PHP. 

5.3.8. If during operation you notice erratic instrument behavior or suspect an instrument 
problem, remove the instrument from service and notify the RPS or PHP. Indications 
of potential instrument problems include: 

● Lack of instrument response, both audible and visual, 

● Fluctuating background, 

● Rapid increases or decreases in the instrument count rate due to instrument or 
detector positioning or shorts in the cable. 

5.3.9. Troubleshoot the instrument and perform field repairs as applicable in accordance 
with NS-RS-PR-401, Instrument Calibration and Maintenance and record any field 
repairs on a field maintenance log. 



 

Nuclear Secured / Radiation Safety  
General Operation of Portable Radiation 

Survey Instruments 

Doc. No.: NS-RS-PR-402 Revision 0 Page 11 of 11 

 

 

  
Electronic documents, once printed, are uncontrolled and may become outdated. 
Refer to the Intraweb or the document control authority for the current revision. 

 

6. Records 

6.1. Instrument calibrations 

6.2. Instrument inventory 

6.3. Instrument QA/QC records (Set-up and daily source check) 

6.4. Instrument maintenance logs 

7. Appendices and Forms 

7.1. None 
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