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American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope and pro-
visions. An American National Standard is intended as a guide to aid the manufacturer, the consumer, and
the general public. The existence of an American National Standard does not in any respect preclude any-
one, whether he has approved the standard or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standard. American National Standards are subject
to periodic reviews and users are cautioned to obtain the latest editions.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The pro-
cedures of the American National Standards Institute require that action be taken to affirm, revise, or with-
draw this standard no later than five years from the date of publication. Purchasers of American National
Standards may receive current information on all standards by calling or writing the American National
Standards Institute.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1-978-750-8400. Permission to photo-
copy portions of any individual standard for educational classroom use can also be obtained through the
Copyright Clearance Center.
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Introduction

(This introduction is not part of ANSI N42.20-2003, American National Standard Performance Criteria for Active Per-
sonnel Radiation Monitors.)

This standard is the responsibility of the Accredited American Standards Committee on Radiation Instru-
mentation, N42. Committee N42 delegated development of this standard to Subcommittee N42.RPI. Drafts
were reviewed by Committee N42, Subcommittee N42.RPI, and other interested parties, and the comments
received were utilized in producing the standard as finally approved.

Participants

At the time it approved this standard, the Accredited Standards Committee on Radiation Instrumentation,
N42 had the following membership:
Louis Costrell, Chair
Michael P. Unterweger, Vice Chair
Sue Vogel, Administrative Secretary

Organization Represented Name of Representative
American Conference of Governmental Industrial Hygienists...........ccccccevenenenencncnennene Jesse Lieberman
BaTIEtt SEIVICES ....euiiuteiitirtenteet ettt ettt et b ettt et sbesbe s bt et et enaens Morgan Cox
BACTOM . ¢ttt ettt sttt et ettt et b b s b e bt e a e a b et e te b e besbesaeeneentennens Joseph G. Bellian
CREW, IMLH. ...t e e e e et e e e e eeaae e e s e aaeeeeeeesaeeessenaeeeseenanneeas Jack M. Selby
Commerce Dept., U.S. NIST ..ottt sttt Michael P. Unterweger
Louis Costrell (Alt.)
EDberline INSIIUMENES .......ocvevierierieriiniriiecetetetetetestes ettt see e bt s e st nenenee Mitchell Truitt
Entergy-ANO....... .... Ron Schwartz
Femo-TECH Inc Richard Straub
Gamma MEtriCs INC......oviiiiiiiiiniiencee ettt eae s Ernesto A. Corte
General ACHVILIES INC......oouiriiririiriiieteeteee ettt ettt et s Karl Reinitz
Health PhySICS SOCIELY ...c.eirtieiiiiiiieeieeteeteeest ettt sttt e st eseeesaeenaeebeenees Joseph R. Stencel
Institute of Electrical and Electronics Engineers, INC. .........coccoevenerinnienicnenenenencncecnee. Louis Costrell

Julian Forster (Alt.)
Anthony J. Spurgin (Alt.)

Lawrence Berkeley National Laboratory ..........ccccoeeeeeririeieiienieneneneseeeeceeeteteseeseeneenee Edward J. Lampo
Lawrence Livermore National Laboratory...........cceceevierierienienienenneenieneeenreeeeseeseeseees Gary Johnson
Massachusetts Institute of Technology, Bates Linear Accelerator Center, RPO ................... Frank X. Masse
INASA, GESC ...ttt ettt e e e et e s e et e eessaateessssasaeesssnaseessenssseessssnneees H. Sachidananda Babu
Nuclear Standards Unlimited..........ccceceeieiiiiiniiniininieniniieiieicieiciesesrceeee et erenesesrennene Al N. Tschaeche
Oak Ridge National Laboratory .........c.ccoevereriririnieieieietenenienesieeeeeeteseesee e sseeseeneenees Charles L. Britton
Peter J. Chiaro, Jr. (Alt.)
ORTEC ..ottt ettt sttt e st e s b et e b et e et e sabesatesatesaeesseeseenseenseensens Ronald M. Keyser

.. Mario W. Overhoff

Overhoff Technology Corporation.... .
... Joseph C. McDonald

Pacific Northwest Lab....

SWINEH ASSOCIALES ...euvenviiirieiieiieieietenteereere ettt ettt sbesb et see b besbesbe e bt e e s esennenne Kenneth L. Swinth
TENNELEC ..ttt ettt ettt b bbbttt ettt be bt s bt ene e eaens Larry Darken
Tennessee, UNIVETSILY Of .......cccoveririririieieieieiesese st sie ettt sae st s seeseese e s esesensanee William W. Bugg
TheIMO-ElECIION. ...ttt ettt b e bbbt rene e Richard P. Oxford
TTANSIUCENL ...ttt ettt b e bt ettt et sbe s bbbt e bt ent et et e b entenee G. Laurie Miller
UiSu ATTINY ittt ettt ettt st bt e at e s bt et et e et e b e sabesaaesatesaeesbe e bt enbeeseenbenn Edward Groeber
Wisconsin Public SETvice GIOUP .......c.ccoevereriririnieieieiereneniesiesie ettt sae s Timothy Martinson
MEMDEIS-at-Large. ......ceouerieriirieriinieiiet ettt ettt ettt st et e ettt e sbesbe b seeneen Paul L. Phelps

Lee J. Wagner
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American National Standard
Performance Criteria for Active
Personnel Radiation Monitors

1. Overview

1.1 Purpose

The purpose of this standard is to specify performance and design criteria for personal electronic monitors
used for the determination of personal dose equivalent, or dose equivalent rate from external sources, of
radiation. It is necessary to standardize the performance and design of devices used for this important
purpose. Recent developments in this area of instrumentation have necessitated the revision of ANSI
N42.20-1995 for these devices. This standard should be used in conjunction with ANSI N42.172-2003.

1.2 Scope

This standard applies to the following types of active electronic devices that are worn on the trunk of the
body for the purpose of measuring the personal dose equivalent, or dose equivalent rate from external
sources, of radiation. The types of dosimeters, include those designed for measuring, are the following:

Type 1—X, gamma, and high energy beta radiations
Type 2—Neutron radiation

Type 3—X, gamma, high energy beta, and neutron radiations (i.e., total dose)

The standard specifies the design and performance criteria for the personal electronic dose monitors and, if
supplied, the associated readout system. It applies to devices used for the measurement of personal dose
equivalent (rate) from photon radiations (X-rays and gamma rays) of energies 50 keV to 1.5 MeV, beta
radiation of maximum energies greater than 500 keV, and neutron radiation from thermal energies to
approximately 15 MeV.

This standard does not include instruments referred to as chirpers, which are described in ANSI N13.27-
1981. This standard does not specify methods for the proficiency testing and accreditation of dosimetry
systems. The standard addresses only the radiation detection portions of instruments with telemetric
capability. It also does not address passive devices such as thermoluminescent dosimeters, photographic
film dosimeters, or quartz fiber electroscope dosimeters. This standard specifies the following items for
active personal electronic dosimeters: required general characteristics; general testing procedures; radiation

nformation on references can be found in Clause 2.
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characteristics; and electrical, mechanical, safety, and environmental characteristics. The standard specifies
the criteria for validating the accuracy of stored dosimetry information. This standard should be used for the
evaluation of active personal electronic dosimeters as part of a type testing program or a qualification of the
devices for purchase and subsequent use in a radiation protection program. The proficiency testing or
accreditation of these devices is covered in related standards developed by Accredited Standards Committee
(ASC) N13.

1.3 Relationship to international standards

This standard is consistent with standards being developed by IEC TC45/SC45B. In addition to ANSI defi-
nitions, it utilizes definitions of IEC 60050-394:1995 [Bl]2 and ISO standards on reference radiations, but it
does not use the ICRU operational quantities given in IEC 60050-394:1995, because they have not yet been
adopted in the United States.

2. References

This standard shall be used in conjunction with the following publications. When the following standards
are superseded by an approved revision, the revision shall apply.

ANSIN13.11-2001, American National Standard Personnel Dosimetry Performance—Criteria for Testing.3

ANSI N13.27-1981 (Reaff 1992), American National Standard Performance Requirements for Pocket-Size
Alarm Dosimeters and Alarm Ratemeters.

ANSI N42.17a-2003, American National Standard Performance Specifications for Health Physics Instru-
mentation—Portable Instrumentation for Use in Normal Environmental Conditions.

ANSI N42.17c-1989, American National Standard Performance Specifications for Health Physics Instru-
mentation—Portable Instrumentation for Use in Extreme Environmental Conditions.

ANSI N319-1976 (Reaff 1984), American National Standard for Personnel Neutron Dosimeters/Neutron
Energies Less than 20 MeV).4

ANSI N323-1978 (Reaff 1993), American National Standard for Radiation Protection Instrumentation Test
and Calibration.

ICRU Report 33-1980, Radiation quantities and units.’

ICRU Report 51-1993, Quantities and Units in Radiation Protection Dosimetry.

2The numbers in brackets correspond to those of the bibliography in Annex A.

3 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/).

4ANSI N319-1976 has been withdrawn; however, copies can be obtained from the Sales Department, American National Standards
Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, USA (http://www.ansi.org/).

SICRU publications are available from the National Council on Radiation Protection and Measurements, 7910 Woodmont Avenue,
Suite 800, Bethesda, MD 20814, USA.
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