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Abstract: The performance requirements for portal monitor instruments are described in this 
standard. The requirements stated are based on instruments used in support of efforts associated 
with the United States Department of Homeland Security. 
Keywords: homeland security, instrument test, portal monitors, radiation detectors  
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Introduction 

 
This standard is the responsibility of the Accredited American Standards Committee on Radiation 
Instrumentation, N42. The standard was approved by the N42 letter ballot of July–August 2006.  

Notice to users 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL: http:// 
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for 
errata periodically. 

Interpretations 

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/ 
index.html. 

Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken with respect to the existence 
or validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying 
patents or patent applications for which a license may be required to implement an IEEE standard or for 
conducting inquiries into the legal validity or scope of those patents that are brought to its attention. 

 

 

 

 

 

This introduction is not part of ANSI N42.35-2006, American National Standard for Evaluation and 
Performance of Radiation Detection Portal Monitors for Use in Homeland Security. 
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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 evaluation criteria for installed radiation detection portal monitors 
that detect radioactive materials (without identification capabilities). These systems are used to provide 
monitoring of people, packages, containers, and vehicles to detect illicit radioactive material transportation.  
 
Portal monitors are used for detection of photon- and neutron-emitting radioactive substances for the 
purposes of detection, interdiction, and prevention. 

1.2 Purpose 

The purpose of this standard is to specify performance criteria and test methods used to evaluate installed 
radiation detection portal monitors for use in U.S Homeland Security.  

2. References 

This standard shall be used in conjunction with the following publications. For dated references, only the 
edition cited applies. For undated references, the latest edition of the referenced document (including any 
amendments or corrigenda) applies. 
 
ANSI N42.22, 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, American National Standard Measurement and Associated Instrumentation Quality 
Assurance for Radioassay Laboratories.  
                                                 
1 The ANSI N42 publications included in this clause are available from the Institute of Electrical and Electronics Engineers,          
445 Hoes Lane, Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/).  

Authorized licensed use limited to: Tsinghua University. Downloaded on February 27,2026 at 02:48:07 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE N42.35-2006

http://www.avadocuments.com/doc/ieee-n42-35-2006
http://www.avadocuments.com/doc/ieee-n42-35-2006


ANSI N42.35-2006 
American National Standard for Evaluation and Performance of Radiation Detection Portal Monitors                                         

for Use in Homeland Security 

ANSI N42.42, American National Standard Data Format Standard for Radiation Detectors Used for 
Homeland Security.2

 
EIA RS-232-C, Interface between Data Terminal Equipment and Data Communication Equipment 
Employing Serial Data Exchange.3

 
FCC Rules, Code of Federal Regulations, Title 47, Part 15, Radio Frequency Devices.4

 
IEC 60068-2-18, Environmental Testing—Part 2-18: Tests—Test R and Guidance: Water.5

 
IEC 60068-2-75, Environmental Testing—Part 2-75: Tests—Test Eh: Hammer Tests. 
 
IEC 60529, Degrees of Protection Provided by Enclosures (IP Code), IP53. 
 
IEC 60721-4-4, Classification of Environmental Conditions—Part 4-4: Guidance for the Correlation and 
Transformation of Environmental Condition Classes of IEC 60721-3 to the Environmental Tests of IEC 
60068—Stationary Use at Non-Weatherprotected Locations. 
 
 IEC 61000-4-1, Electromagnetic Compatibility (EMC), Testing and Measurement Techniques—Overview 
of IEC 61000-4 Series. 
 
IEC 61000-4-2, Electromagnetic Compatibility (EMC)—Part 4-2: Testing and Measurement Techniques— 
Electrostatic Discharge Immunity Test. 
 
IEC 61000-4-3, Electromagnetic Compatibility (EMC)—Part 4-3: Testing and Measurement Techniques— 
Radiated, Radio-Frequency, Electromagnetic Field Immunity Test. 
 
IEC 61000-4-4, Electromagnetic Compatibility (EMC)—Part 4-4: Testing and Measurement Techniques—
Electrical Fast Transient/Burst Immunity Test. 
 
IEC 61000-4-5, Electromagnetic Compatibility (EMC)—Part 4-5: Testing and Measurement Techniques—
Surge Immunity Test. 
 
IEC 61000-4-6, Electromagnetic Compatibility (EMC)—Part 4-6: Testing and Measurement Techniques—
Immunity to Conducted Disturbances, Induced by Radio-Frequency Fields. 
 
IEC 61000-4-12, Electromagnetic Compatibility (EMC)—Part 4-12: Testing and Measurement 
Techniques—Ring Wave Immunity Test. 
 
IEC 61000-4-14, Electromagnetic Compatibility (EMC)—Part 4-14: Testing and Measurement 
Techniques—Voltage Fluctuation Immunity Test. 
 
IEC 61000-4-28, Electromagnetic Compatibility (EMC)—Part 4-28: Testing and Measurement 
Techniques—Variation of Power Frequency, Immunity Test. 
 

                                                 
2 The ANSI N42.42 schema can be obtained from http://physics.nist.gov/Divisions/Div846/Gp4/ANSIN4242/xml.html. 
3 EIA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA 
(http://global.ihs.com/). 
4 CFR publications are available from the Superintendent of Documents, U.S. Government Printing Office, P.O. Box 37082, 
Washington, DC 20013-7082, USA (http://www.access.gpo.gov/). 
5 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 
(http://www.ansi.org/). 
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IEC 61455, Nuclear Instrumentation—MCA Histogram Data Interchange Format for Nuclear 
Spectroscopy. 
 
ISO/IEC 4037-3, X and Gamma Reference Radiation for Calibrating Dosemeters and Doserate Meters and 
for Determining the Response as a Function of Photon Energy—Part 3: Calibration of Area and Personal 
Dosemeters and Measurement of Their Response as a Function of Energy and Angle of Incidence.6  
 
NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum).7 
 
TIA-485-A-98, Electrical Characteristics of Generators and Receivers for Use in Balanced Digital 
Multipoint Systems.8 
 

3. Definitions 

The following definitions apply to this standard, as well as for ANSI N42.32 [B12]9, ANSI N42.33 [B13], 
and ANSI N42.34 [B14], all of which have been developed at the request of the U.S. 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 
standardized 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 (GM) tube, an energy compensated 
proportional counter, a tissue equivalent plastic scintillator, a scintillator with spectral compensation, or any 
other exposure rate instrument having a nearly constant energy response (±30% in the energy range from 
60 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 between the observed value and 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. 
                                                 
6 ISO publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Genève 20, 
Switzerland/ Suisse (http://www.iso.ch/). ISO 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 (http://www.ansi.org/). 
7 NEMA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA 
(http://global.ihs.com/). 
8 TIA publications are available from Global Engineering Documents, 15 Inverness Way East, Englewood, CO 80112, USA 
(http://global.ihs.com/). 
9 The numbers in brackets correspond to those of the bibliography in Annex A. 
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