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Foreword ~This Foreword is not a part of American National Standard Criticality Safety Criteria for the Handling,
Storage, and Transportation of LWR Fuel Outside Reactors, ANSI0ANS-8.17-1984.!

Criticality safety is an important component in a comprehensive safety assessment of a
facility or an operation involving fissile materials. Designers, operators and standards
writing groups having concern with non-reactor nuclear facilities justifiably have occasion
to address criticality safety. In order to avoid diverse and inadequate attention being given
to the subject and in the interest of an orderly presentation that embodies criticality safety
principles and practices consistent with existing ANS standards in the field of criticality
safety, Subcommittee 8, Fissionable Materials Outside Reactors, of the ANS Standards
Committee undertook the present work. The principal intent of the Work Group, ANS-8.17,
has been to provide basic requirements that address the criticality safety aspects of a
facility or operation and which can be referenced or used in conjunction with other safety
standards or regulations to address the total safety and operational requirements. This
standard presents criticality safety criteria applicable to the handling, storage, and trans-
portation of light water reactor ~LWR! fuel rods and elements outside a reactor core.

This standard was drafted by Work Group ANS-8.17 of Subcommittee 8 of the American
Nuclear Society. The following members participated in the preparation:

G. E. Whitesides, Chairman, Oak Ridge National
Laboratory

F. M. Alcorn, Babcock & Wilcox Company
C. L. Brown, Rockwell Hanford Operations
O. C. Brown, Exxon Nuclear Company, Inc.
H. K. Clark, Savannah River Laboratory
D. M. Dawson, General Electric Company

L. E. Hansen, Exxon Nuclear Company, Inc.
R. J. Klotz, Combustion Engineering
J. T. Thomas, Oak Ridge National Laboratory
H. Toffer, United Nuclear Industries
S. E. Turner, Black & Veatch
F. G. Welfare, Babcock & Wilcox Company

The membership of Subcommittee 8, Fissionable Materials Outside Reactors, at the time of
draft preparation and approval was:

J. D. McLendon, Chairman, Union Carbide Cor-
poration, Nuclear Division

E. B. Johnson, Secretary, Oak Ridge National
Laboratory

F. M. Alcorn, Babcock & Wilcox Company
H. K. Clark, Savannah River Laboratory
E. D. Clayton, Battelle Pacific Northwest

Laboratories
D. M. Dawson, General Electric Company

N. Ketzlach, U.S. Nuclear Regulatory Commission
W. G. Morrison, Exxon Nuclear Idaho Co., Inc.
D. R. Smith, Los Alamos National Laboratory
J. T. Thomas, Oak Ridge National Laboratory
G. E. Whitesides, Oak Ridge National Laboratory
F. E. Woltz, Goodyear Atomic Corporation

The American National Standards Committee N16, Nuclear Criticality Safety, which re-
viewed and approved this standard in 1983, had the following membership:

Dixon Callihan, Chairman
E. B. Johnson, Secretary

Organization Represented Name of Representative

Allied-General Nuclear Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . William R. Waltz
American Institute of Chemical Engineers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alex F. Perge
American Nuclear Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dixon Callihan
American Society for Testing and Materials ~Liaison only! . . . . . . . . . . . . . . . . . . . . . Ricardo Artigas
Atomic Industrial Forum, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Frank Cronin
Exxon Nuclear Company, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Leo E. Hansen
Health Physics Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fred W. Sanders

Norman C. Dyer ~Alt.!
Institute of Nuclear Materials Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. Leslie Brown

William T. Mee ~Alt.!
U. S. Department of Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lorin C. Brinkerhoff
U. S. Nuclear Regulatory Commission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . George H. Bidinger
Individual Members . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E. B. Johnson

Hugh C. Paxton



Contents Section Page

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2. Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

3. Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
3.1 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
3.2 Shall, Should, and May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
3.3 Glossary of Terms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

4. General Safety Criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

5. Criteria to Establish Subcriticality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

6. References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Appendix Fuel Unit Handling, Storage, and Transportation—
Criticality Safety Considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

– ii –


