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Foreword (This Foreword is not a part of American National Standard for Nuclear Criticality Safety Based on Limiting
and Controlling Moderators, ANSI/ANS-8.22-1997.)

This standard has been in the draft stage for more than two decades with several different
chairmen and several different working groups. The continuing effort over many years
illustrates the consistent desire for a standard for moderation control. Diversity in the
individuals in the working group and diversity in the organizations that the individuals
represent have made this standard a tool that can be used throughout the complex. The
interest in this standard is consistently demonstrated by the large attendance at the working
group meetings and by the large membership of the current Working Group ANS-8.22. Many
ideas have been brought before the working group ranging from publication of definitive limits
to a standard for general guidance specific to limiting and controlling moderators.

This new standard was prepared by Working Group ANS-8.22 of Subcommittee 8 of the Stand-
ards Committee of the American Nuclear Society. This working group was composed of:

. 8. Bullington, Chairman, Westinghouse Safety Management Solutions
. J. Bazley, Parallax, Inc.
. H. Bidinger, Individual
. L. Brown, Individual
. E. Cox, Individual
. J. Crouse, Westinghouse Safety Management Solutions
C. Davenport, Individual
. P. Elliot, Individual
. E. Fergus, U.S. Department of Energy
L. Hess, Westinghouse Hanford Company
. E. Hicks, Safe Sites of Colorado, LLC.
. 0. Kidd, Babcock & Wilcox Company
. J. Klotz, Individual
. D. Manning, Siemens Power Corporation
. C. McBroom, U.S. Department of Energy
. D. Montgomery, Westinghouse Commercial Nuclear Fuels Division
L. Oxenham, Individual
. A. Reilly, Westinghouse Safety Management Solutions
- A. Rogers, Westinghouse Hanford Company
. M. Rothleder, U.S. Department of Energy
R. E. Rothe, Individual
R.V. Stachowiak, Kaiser Hill Company, LLC.
J. E. Tanner, Individual
R. A. Williams, Westinghouse Commercial Nuclear Fuels Division
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Working Group ANS-8.22 specifically recognizes R. L. Oxenham for his efforts in preparation
of this standard. This standard is dedicated in his memory.
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The Membership of Subcommittee ANS-8 at the time of this standard’s initial vote was:

T. P. Mclaughlin, Chairman, Los Alamos National Laboratory
J. A. Schlesser, Secretary, Los Alamos National Laboratory
F. M. Alcorn, Babcock & Wilcox Company

R. D. Carter, Mohr & Associates

E. D. Clayton, Individual

D. M. Dawson, E. R. Johnson, Assoc., Inc.

D. R. Finch, Westinghouse Savannah River Company

A. 8. Garcia, Argonne National Laboratory

C. M. Hopper, Oak Ridge National Laboratory

E. B. Johnson, Oak Ridge National Laboratory

N. Ketzlach, Individual

R. Kiyose, Tokai University

R. A. Libby, BPNWL

W. G. Morrison, Individual

D. A. Reed, Martin Marietta Energy Systems, Inc.

D. R. Smith, Individual

J. T. Thomas, Individual

H. Toffer, Safe Sites of Colorado, LLC.

G. E. Whitesides, Individual

Consensus Committee N16, Nuclear Criticality Safety, had the following membership at the
time of its approval of this standard:

D. R. Smith, Chairman

R. A. Knief, Vice-Chairman
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Nuclear Criticality Safety Based on
Limiting and Controlling Moderators

1. Introduction

Guidance for the prevention of criticality acci-
dents in the handling, storing, processing, and
transporting of fissionable materials is present-
ed in American National Standard for Nuclear
Criticality Safety in Operations with Fissionable
Materials Outside Reactors, ANSI/ANS-8.1-1983
(R1988) [1]%.

For many operations, criticality safety is achieved
through the limitation of parameters such as ge-
ometry, mass, enrichment, and spacing of fissile
materials. The amount of fissile material that
can be safely handled, stored, or processed at one
time can also depend on the credible range of
neutron moderation. Optimum moderation, by
definition, results in the lowest critical mass of
fissile materials, other conditions being un-
changed. An allowable mass significantly greater
than the allowable mass at optimum moderation
can be justified by limitation and control of mod-
erators, i.e., control of moderators within speci-
fied limits.

This standard provides guidance for criticality
safety by the limitation and control of modera-
tors in the range from no moderation to optimum
moderation for fissile materials.

2. Scope

This standard applies to limiting and controlling
moderators to achieve criticality safety in opera-
tions with fissile materials in a moderator control
area. This standard does not apply to concentra-
tion control of fissile materials.

3. Definitions

3.1 Limitations. The definitions given in this
standard are of a restricted nature for the pur-
poses of this standard. Other specialized terms
are defined in the American Nuclear Society pub-
lication Glossary of Terms in Nuclear Science
and Technology [2].

3.2 Shall, Should, and May. The word "shall"
is used to denote a requirement; the word

! Numbers in brackets refer to corresponding numbers in
Section 6, References.

"should" to denote a recommendation; and the
word "may" to denote permission, neither a re-
quirement nor a recommendation.

3.3 Glossary of Terms

moderation. The process of decreasing the en-
ergy of neutrons through successive collisions
with moderator nuclei without appreciable com-
peting capture.

moderator. A material that reduces neutron
energy by scattering without appreciable cap-
ture. Materials of prime concern are those con-
taining light nuclei with large scattering cross
sections and relatively low absorption cross
sections.”

moderator control area. An area defined by
the process evaluation in which moderators are
limited and controlled for nuclear criticality
safety.

moderator control engineered barrier. A
physical feature of a system specifically identified
and used to limit or control the introduction of
moderators for nuclear criticality safety.’

process evaluation. A document that identi-
fies and defines all known criticality safety con-
cerns; documents criticality safety assumptions,
requirements, limits, and controls; and demon-
strates subcriticality. The process evaluation is
often referred to as a Nuclear Criticality Safety
Evaluation (NCSE).

4. Nuclear Criticality Safety Prac-
tices '

4.1 Administrative Practices for Limitation
and Control of Moderators

4.1.1. Written procedures shall include the
nuclear criticality safety limits and controls for
operation. These procedures should address any
steps to be taken if a moderator control fails.

2 Examples of typical moderators are provided in Appendix A.

? Examples of typical moderator control engineered barriers
are provided in Appendix D.
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