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Designation of this document as an American National Standard attests that the principles
of openness and due process have been followed in the approval procedure and that a
consensus of those directly and materially affected by the standard has been achieved.

This standard was developed under the procedures of the Standards Committee of the
American Nuclear Society; these procedures are accredited by the American National
Standards Institute, Inc., as meeting the criteria for American National Standards. The
consensus committee that approved the standard was balanced to ensure that competent,
concerned, and varied interests have had an opportunity to participate.

An American National Standard is intended to aid industry, consumers, governmental
agencies, and general interest groups. Its use is entirely voluntary. The existence of an
American National Standard, in and of itself, does not preclude anyone from
manufacturing, marketing, purchasing, or using products, processes, or procedures not
conforming to the standard.

By publication of this standard, the American Nuclear Society does not insure anyone
utilizing the standard against liability allegedly arising from or after its use. The content of
this standard reflects acceptable practice at the time of its approval and publication.
Changes, if any, occurring through developments in the state of the art, may be considered
at the time that the standard is subjected to periodic review. It may be reaffirmed, revised,
or withdrawn at any time in accordance with established procedures. Users of this standard
are cautioned to determine the validity of copies in their possession and to establish that
they are of the latest issue.

The American Nuclear Society accepts no responsibility for interpretations of this standard
made by any individual or by any ad hoc group of individuals. Inquiries about
requirements, recommendations, and/or permissive statements (i.e., “shall,” “should,” and
“may,” respectively) should be sent to the Society headquarters, ATTN: Standards or to
standards@ans.org. Action will be taken to provide appropriate response in accordance
with established procedures that ensure consensus.

Comments on this standard are encouraged and should be sent to Society headquarters.
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The American Nuclear Society (ANS) Standards Committee will provide responses
to inquiries about requirements, recommendations, and/or permissive statements (i.c.,
“shall,” “should,” and “may,” respectively) in American National Standards that are
developed and approved by ANS. Responses to inquiries will be provided according to the
Policy Manual for the ANS Standards Committee. Nonrelevant inquiries or those
concerning unrelated subjects will be returned with appropriate explanation. ANS
does not develop case interpretations of requirements in a standard that are
applicable to a specific design, operation, facility, or other unique situation only and
therefore is not intended for generic application.

Responses to inquiries on standards are published in ANS’s magazine, Nuclear News, and
are available publicly at www.ans.org or by contacting standards@ans.org.

Inquiry requests shall be submitted on the Standards Inquiry Submittal Form available at
https://ans.org/standards/docs/inquiry-submittal-form.pdf. Requests shall include the following:

(1) the name, company name if applicable, mailing address, and telephone number of the
inquirer;

(2) reference to the applicable standard edition, section, paragraph, figure, and/or table;
(3) the purpose(s) of the inquiry;
(4) the inquiry stated in a clear, concise manner;

(5) a proposed reply, if the inquirer is in a position to offer one.

Inquiries should be addressed to

American Nuclear Society

ATTN: Standards

555 N. Kensington Avenue
La Grange Park, IL 60526

or standards@ans.org
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Foreword

American National Standard ANSI/ANS-8.3-2022

(This foreword does not contain any requirements of American National Standard ANSI/ANS-8.3-2022,
Criticality Accident Alarm System, but is included for informational purposes.)

This standard provides guidance for the establishment and maintenance of a criticality
accident alarm system (CAAS). The usefulness and personnel protective features of CAAS
have been demonstrated by criticality accidents that have occurred. However, the evolution
of improved and (largely) uniform operating practices have reduced accident likelihoods
since this standard’s forebear ANSI N16.2 was first developed in the late 1960s. On the
contrary, revisions to this standard over that time have not been in harmony with changes
in these operating practices. This revision attempts to close that gap with updated guidance
on practical assessments of the need for an alarm system.

Preparation of a CAAS standard, begun in 1966, resulted in the issuance of N16.2-1969
(withdrawn), and an initial revision was issued and redesignated ANS-8.3 in 1979. A second
revision, issued in 1986, incorporated relevant features of ANSI N2.3-1979 (withdrawn),
Immediate Evacuation Signal for Use in Industrial Applications. The 1986 revision also
deleted the section that addressed emergency planning. This guidance is now provided in
ANSI/ANS-8.23-2019, Nuclear Criticality Accident Emergency Planning and Response.
The 1997 revision of ANS-8.3 added guidance on other detection methods for accidents
below the detection threshold and guidance on the use of portable alarms.

The minimum accident of concern (MAC) topic has been revisited in light of concerns that
it might not have been as inclusive of slightly above delayed critical excursions as was
originally thought, for solution accidents [see the words “few cents” in the last sentence of
ANS-8.3-1997 (R2017) (withdrawn), Appendix A]. The underlying basis for the current
MAC had not been revisited since awareness and publication of information about the
Russian and Japanese accidents occurred; this has now been done. It has resulted in a firmer
foundation for a new MAC based on fission rate, for the most likely accident medium, a
solution or solution-like system. These new data, coupled with a much longer history and
reduced accident frequency have also enabled the standard to definitively focus on the most
likely accident profile, namely, a prompt critical or near—prompt critical power pulse. The
significantly increased accident data also enabled a firmer statement on non-solution
accident likelihoods, provided in Appendix A. In light of the above, the term “minimum
accident of concern” has been replaced in the body of the standard and in the appendixes
with the term “minimum accident for system design” (MASD). The standard also mentions
that detection methods other than a CAAS may be used to detect accidents. This is
consonant with ANSI/ANS-8.23-2019, Nuclear Criticality Accident Emergency Planning
and Response.

Most of the changes incorporated into this revision of ANS-8.3 are oriented toward
clarification, rather than change of standard requirements and recommendations. The
structure has also been revised to more clearly establish the domain and interrelationships
of the recommendations and requirements. Some requirements and recommendations have
been removed or altered to correctly reflect the scope of this standard in relation to those
containing administrative and emergency response requirements.

This standard is compatible with ISO 7753:1987, Nuclear Energy—~Performance and
Testing Requirements for Criticality Detection and Alarm Systems. Standard IEC 60860-
2014, Radiation Protection Instrumentation—Warning Equipment for Criticality
Accidents, contains useful information regarding electrical characteristics and testing
procedures for alarm equipment.
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This standard incorporates the concepts of generating risk-informed insights and gives
performance-based requirements. The user is advised to apply appropriate quality assurance
criteria.

This standard might reference documents and other standards that have been superseded or
withdrawn at the time the standard is applied. A statement has been included in the
references section that provides guidance on the use of references.

This standard was prepared by the ANS-8.3 Working Group of the American Nuclear Society.
The following members contributed to this standard:

J. E. Hicks (Chair), Individual

P. L. Angelo, Consolidated Nuclear Security, LLC

J. S. Baker, Spectra Tech, Inc.
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L. J. Berg, U.S. Department of Energy

D. Biswas, Individual

D. G. Bowen, Oak Ridge National Laboratory

K. M. Casanova, Idaho National Laboratory

J. A. Chapman, Oak Ridge National Laboratory

T. E. Cutler, Los Alamos National Laboratory

M. Duluc, Institut de Radioprotection et de Siireté Nucléaire (IRSN)
S. H. Finfrock, Savannah River Nuclear Solutions, LLC
F. E. Kendall, Individual

J. Kirkpatrick, Mirion Technologies, Inc.

A. S. McGee, Consolidated Nuclear Security, LLC
J. Miller-Marquez, Naval Nuclear Laboratory
T. P. McLaughlin, Individual

H. P. Morbach (Associate Member), Los Alamos National Laboratory

B. D. Pierson, Pacific Northwest National Laboratory

W. Scates (Alternate), Idaho National Laboratory

T. Sippel, U.S. Nuclear Regulatory Commission

D. Speaker (Observer), Savannah River Nuclear Solutions, LLC

J. Wang, Canadian Nuclear Laboratories

W. J. Zywiec (Associate Member), Lawrence Livermore National Laboratory

The Fissionable Material Outside Reactors Subcommittee (ANS-8) had the following
membership at the time of its approval of this standard:

D. G. Bowen (Chair), Oak Ridge National Laboratory
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J. S. Baker, Spectra Tech, Inc.
M. H. Barnett, Savannah River Nuclear Solutions, LLC
N. W. Brown, Nuclear Fuel Services, Inc.

D. G. Erickson, Savannah River Nuclear Solutions, LLC
C. F. Haught, Consolidated Nuclear Security, LLC

T. P. McLaughlin, Individual

J.A.

L.

C.

A

A. Morman, Argonne National Laboratory
E. Paulson, GE Hitachi/Global Nuclear Fuel-Americas
G. Percher, Lawrence Livermore National Laboratory
W. Prichard, Pacific Northwest National Laboratory

il



American National Standard ANSI/ANS-8.3-2022

T. E. Stover, Savannah River Nuclear Solutions, LLC
D. D. Winstanley, Sellafield Limited

The Nuclear Criticality Safety Consensus Committee had the following membership at the
time of its approval of this standard:

L. Wetzel (Chair), BWX Technologies, Inc.
R. Shackelford (Vice Chair), Paschal Solutions, Inc.

L.
W.
R. W. Bartholomay, C.S. Engineering, Inc.
L. J. Berg, U.S. Department of Energy
D. G. Bowen, Oak Ridge National Laboratory
R. D. Busch, University of New Mexico
W. Doane, Framatome, Inc.
P. Elliott, BWX Technologies, Inc.
M. Hopper, Individual
D. Kimball, Individual
A. Knief, INMM Representative (Employed by Sandia National Laboratories)
A. Miller, Sandia National Laboratories
W. Munson, U.S. Nuclear Regulatory Commission
P. Murray, HPS Representative (Employed by General Electric)

. Prichard (Observer), Pacific Northwest National Laboratory (Retired)

E.
C.
K.
R.
J.

J.

S.
AW
R. E. Wilson, U.S. Department of Energy

il



American National Standard ANSI/ANS-8.3-2022

v



American National Standard ANSI/ANS-8.3-2022

Contents
Section Page
1 INtrodUCtION ANA SCOPE ...ovvieeiieeiiciieiiectteett ettt ettt ettt teeeaeeetesteeseeestaesteesseeseeseenseenseens 1
1.1 INtrOAUCHION ...ttt 1
1.2 SCOPIE -ttt sttt e bt ettt ettt e be e e bt e e bt e e s ateesanee s 1
2 DIETINITIONS ...ttt ettt et b e bttt e s et et bt bt et et e sbeebeebeeneenbesbeeee 1
2.1 Shall, should, and MAY.......cccieriiriiiee e 1
2.2 DfINIHONS c.eteiiiiieiiierieeecteee ettt sttt 1
3 Needs ASSESSIMENT CTIEEIIA ...c..eeuertirtirieeteierteettettetent et eteeste e sttt ebeestesbe bt ebeestenaentesbeeseeneens 2
4 Detection deSIZN CTITETIA. .. ..cviiieriertiertierteesteeteeteeteeteeaeeaeseaesseesseesseesseesseesseesseessessensenss 3
5 General syStem deSiZN CTILETIA.......evuiertieriieriieie ettt ettt ettt sttt et eteeeeeneeeneeens 4
6 PerfOrmance CIILETIA ......c..evuiiuieiiierieeiceiteteie sttt ettt et b e e et b b beens 6
7 TESEING CTILETIA. ...eveevieiieiieiteeteeteeteete et e ettestee st e s et e ste e teebeesseesseesseessesssasssesseesseesseenseenseenns 7
8 RETETEICES ...ttt sttt st 8
Appendices
Appendix A Criticality Accident Alarm System Needs Assessment and Minimum
Accident for System Design (MASD) .....coovivvievienienieceiceeeee 10
Appendix B Detector Placement...........ccovveeierieniieiieieeie e 13



	Section  Page
	1 Introduction and scope
	1.2 Scope
	2 Definitions
	2.1 Shall, should, and may
	2.2 Definitions

	3 Needs Assessment criteria
	4 Detection design criteria
	5 General system design criteria
	6 Performance criteria
	7 Testing criteria
	8 References



