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American National Standard for 
Evaluation and Performance of 
Radiation Detection Portal Monitors 
for Use in Homeland Security

 

1. Overview

 

1.1 Scope

 

This standard provides the testing and evaluating criteria for Radiation Detection Portal Monitors to detect

radioactive materials that could be used for nuclear weapons or radiological dispersal devices (RDDs). Por-

tal monitors may be used in permanent installations, in temporary installations for short-duration detection

needs, or as a transportable system. These systems are used to provide monitoring of people, packages, and

vehicles to detect illicit radioactive material transportation, or for emergency response to an event that

releases radioactive material. 

 

1.2 Purpose 

 

The purpose of this standard is to specify performance criteria and test methods used to evaluate portal mon-

itors for use in homeland security.

 

1.3 General

 

1.3.1 Evaluation of monitors

 

Performance testing is performed under a set of test conditions to determine if a portal monitor meets the

requirements of this standard. Special application, which could include the monitor’s operation under

extreme weather conditions, shall require additional testing.

Evaluation of portal monitors provides information to government agencies and other users on the capability

of radiation detection portal monitors for reliably detecting specified amounts of unshielded radioactive

material.
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1.3.2 Meeting performance specifications

 

Obtaining operating performance that meets or exceeds the specifications of the evaluation tests rests upon

properly installing the monitor at an appropriate location, establishing appropriate operating parameters,

providing security for the systems, maintaining monitor calibration, implementing a suitable response test-

ing and maintenance program, auditing compliance with quality requirements, and providing proper training

for operating personnel. The evaluation uses essentially unshielded test sources; hence, results are based on

detecting the entire gamma-ray and/or neutron spectrum of the sources. 

 

1.4 Units 

 

For the purposes of this standard, the radiological unit rem/h will be assumed to be interchangeable with the

unit R/h, and the quantity dose equivalent will be assumed to be interchangeable with the quantity exposure

for x-ray and gamma-ray radiation. For neutron radiation measurements, the rem and its submultiples will be

used, with 10 µrem/h being equal to 0.1 µSv/h.

Conventional units are given with SI units in parentheses. If uncertainties are not specified they are set to

10%.

 

NOTE—A 

 

137

 

Cs point source whose x-rays and gamma-rays produce an exposure rate of 10 µR/h in air would produce
a dose equivalent of 0.0878 µSv/h (or 8.78 µrem/h) measured at the location. For sources emitting x-rays and gamma-
rays from 10 keV to 2 MeV this conversion factor varies between 0.0876 µSv/h to 0.0879 µSv/h.

 

1.5 Special word usage

 

The following word usage applies:

— The word “shall” signifies a mandatory requirement (where appropriate a qualifying statement is

included to indicate that there may be an allowable exception).

— The word “may” signifies an acceptable method or an example of good practice.

— The word “should” signifies a recommended specification or method.

 

2. References

 

This standard shall be used in conjunction with the following publications.

ANSI N42.22-1995 (R2002), American National Standard—Traceability of Radioactive Sources to the

National Institute of Standards and Technology (NIST) and Associated Instrument Quality Control.

 

1

 

ANSI N42.23-1996, American National Standard Measurement and Associated Instrumentation Quality

Assurance for Radioassay Laboratories.

IEC 61000-4, Electromagnetic Compatibility (EMC)—Part 4: Testing and Measurement Techniques. (All

Sections.)

 

2

 

1

 

ANSI publications are available from the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th Floor,
New York, NY 10036, USA (http://www.ansi.org/).

 

2

 

IEC publications are available from the Sales Department of the International Electrotechnical Commission, Case Postale 131, 3, rue
de Varembé, CH-1211, Genève 20, Switzerland/Suisse (http://www.iec.ch/). IEC publications are also available in the United States
from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA.
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3. Definitions 

 

The following definitions apply for ANSI N42.32-2003 [B11], ANSI N42.33-2003 [B12], ANSI N42.34-

2003 [B13], and ANSI N42.35-2004 that have been developed at the request of the Department of Homeland

Security (DHS) for instruments to be used by DHS and emergency responders.

 

3.1 General definitions

 

3.1.1 A-weighted sound level:

 

 The frequency weighting of an acoustic spectrum according to a standard-

ized frequency response curve based on the frequency response of the human ear.

 

3.1.2 acceptance test:

 

 Evaluation or measurement of performance characteristics to verify that certain stated

specifications and contractual requirements are met.

 

3.1.3 accepted ambient photon background:

 

 The background radiation as measured using a high pressure

ionization chamber, an energy compensated Geiger-Mueller (G-M) tube, an energy compensated propor-

tional counter, a tissue equivalent plastic scintillator, a scintillator with spectral operator, or any other expo-

sure rate meter having a nearly constant energy response (±30% in the energy range from 200 keV to 1.5

MeV).

 

3.1.4 accredited testing laboratory:

 

 Testing laboratory that has been accredited by an authoritative body

with respect to its qualifications to perform verification tests on the type of instruments covered by this

standard.

 

3.1.5 accuracy:

 

 The degree of agreement of the observed value with the conventionally true value of the

quantity being measured.

 

3.1.6 adjust:

 

 To alter the reading of an instrument by means of a built-in variable (hardware or software)

control.

 

3.1.7 alarm:

 

 An audible, visual, or other signal activated when the instrument reading or response exceeds a

preset value or falls outside of a preset range.

 

3.1.8 calibrate:

 

 To adjust and/or determine the response or reading of a device relative to a series of conven-

tionally true values. 

 

3.1.9 calibration:

 

 A set of operations under specified conditions that establishes the relationship between

values indicated by a measuring instrument or measuring system, and the conventionally true values of the

quantity or variable being measured.

 

3.1.10 check source:

 

 A not necessarily calibrated source that is used to confirm the continuing functionality

of an instrument.

 

3.1.11 conventionally true value (CTV):

 

 The commonly accepted best estimate of the value of that quan-

tity. This and the associated uncertainty will preferably be determined by a national or transfer standard, or

by a reference instrument which has been calibrated against a national or transfer standard, or by a measure-

ment quality assurance (MQA) interaction with the National Institute of Standards and Technology (NIST)

or an accredited calibration laboratory. (See ANSI N42.22-1995 and ANSI N42.23-1996.)

 

3.1.12 decade:

 

 A range of values for which the upper value is a power of ten above the lower value.
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3.1.13 detection limits:

 

 The extremes of detection or quantification for the radiation of interest. The lower

detection limit is the minimum statistically quantifiable instrument response or reading. The upper detection

limit is the maximum level at which the instrument meets the required accuracy.

 

3.1.14 detector:

 

 A device or component designed to produce a quantifiable response to ionizing radiation

normally measured electronically.

 

3.1.15 effective center:

 

 For a given set of irradiation conditions, the point within a detector where the

response is equivalent to that which would be produced if the entire detector were located at the point.

 

3.1.16 effective range of measurement:

 

 Range of measurements within which the requirements of this

standard are met.

 

3.1.17 energy dependence:

 

 Variation in instrument response as a function of radiation energy for a constant

radiation type and exposure rate referenced to air.

 

3.1.18 exposure:

 

 The measure of ionization produced in air by x or gamma radiation. The sum of electrical

charges of all ions of either sign produced in air when all electrons liberated by photons in a volume element

of air are completely stopped in air, divided by the mass of the air in the volume element. The special unit of

exposure is the roentgen per hour, abbreviated in this standard as R/h for exposure rate. 

 

NOTE—In this standard, the Standard International (SI) unit Sievert, or Sv, follows in parentheses the Roentgen value
R, though the two units are not physically equivalent.

 

3.1.19 false alarm:

 

 Alarm NOT caused by a radioactive source under the specified background conditions.

 

3.1.20 functional check:

 

 A frequently used qualitative check to determine that an instrument is operational

and capable of performing its intended function. Such checks may include, for example, battery check, zero

setting, or source response check.

 

3.1.21 indicated value:

 

 

 

(A)

 

 A scale or decade reading. 

 

(B)

 

 The displayed value of the readout. 

 

See also:

 

reading

 

.

 

3.1.22 indication:

 

 Displayed signal from the instrument to the user conveying information such as scale or

decade, status, malfunction or other critical information.

 

3.1.23 influence quantity:

 

 Quantity that may have a bearing on the result of a measurement without being

the subject of the measurement.

 

3.1.24 innocent alarm:

 

 An alarm resulting from an actual increase in radiation level, but for reasons that are

not due to the detection of illicit radioactive materials.

 

3.1.25 instrument:

 

 A complete system consisting of one or more assemblies designed to quantify one or

more characteristics of ionizing radiation or radioactive material.

 

3.1.26 instrument-hour:

 

 The number of operating instruments multiplied with the amount of time they are

operating (e.g. 8 instruments operating for 3.75 hours is equivalent to 30 instrument hours).

 

3.1.27 interdiction:

 

 Stopping the illicit or inadvertent movement of radioactive material that has been dis-

covered as a result of radiation detection or measurement.

 

3.1.28 monitoring:

 

 Means provided to continuously indicate the state or condition of a system or assembly. 

 

NOTE—The real time measurement of radioactivity or radiation level.
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3.1.29 overload response:

 

 The response of an instrument when exposed to radiation intensities greater than

the upper measurement limit.

 

3.1.30 performance test:

 

 An evaluation of the performance of an instrument in response to a given influence

quantity.

 

3.1.31 point of measurement:

 

 Place at which the conventionally true values are determined and at which

the reference point of the instrument is placed for test purposes.

 

3.1.32 precision:

 

 Degree of agreement of repeated measurements of the same parameter.

 

3.1.33 range:

 

 All values lying between the detection limit and the upper measurement limit.

 

3.1.34 reading:

 

 The indicated or displayed value of the readout.

 

3.1.35 readout:

 

 The portion of the instrument that provides a visual display of the response of the instru-

ment or the displayed value, with units, displayed and/or recorded by the instrument as a result of the instru-

ment’s response to some influence quantity. 

 

3.1.36 reference point of an instrument:

 

 Physical mark, or marks, on the outside of an instrument used to

position it at a point where the conventionally true value of a quantity is to be measured, unless the position

is clearly identifiable from the construction of the instrument.

 

3.1.37 relative error (

  

εεεε    

 

REL

 

):

 

 The difference between instrument’s reading, 

 

M

 

, and the conventionally true

value, 

 

CTV

 

, of the quantity being measured divided by the conventionally true value multiplied by 100%.

 

3.1.38 response:

 

 Ratio of the instrument reading to the conventionally true value of the measured quantity.

 

3.1.39 response time:

 

 The time interval required for the instrument reading to change from 10 percent to 90

percent of the final reading or vice versa, following a step change in the radiation field at the detector.

 

3.1.40 restricted mode:

 

 An advanced operating mode that can be accessed by an expert user (e.g.: via pass-

word) to control the parameters that can affect the result of a measurement (i.e., radionuclide library, routine

function control, calibration parameters, alarm thresholds, etc.). May be called the “advanced” or “expert”

mode.

 

3.1.41 routine test:

 

 Test that applies to each independent instrument to ascertain compliance with specified

criteria

 

3.1.42 standard deviation:

 

 The positive square root of the variance.

 

3.1.43 standard instrument or source:

 

 

 

(A)

 

 National standard—a standard determined by a nationally rec-

ognized competent authority to serve as the basis for assigning values to other standards of the quantity con-

cerned. In the U.S., this is an instrument, source, or other system or device maintained and promulgated by

the National Institute of Standards and Technology (NIST). 

 

(B)

 

 Primary standard—a standard that is desig-

nated or widely acknowledged as having the highest metrological qualities and whose value is accepted

without reference to other standards of the same quantity. 

 

(C)

 

 Secondary standard—a standard whose value

is assigned by comparison with a primary standard of the same quantity. 

 

(D)

 

 Reference standard—a stan-

dard, generally having the highest metrological quality available at a given location or in a given organiza-

tion, from which measurements made there are derived. 

 

(E)

 

 Working standard—a standard that is used

ε
REL

M CTV–( ) CTV( )⁄[ ] 100%×=
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