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American Designation of this document as an American National Standard attests that the

. principles of openness and due process have been followed in the approval
National procedure and that a consensus of those directly and materially affected by the
Standard 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, govern-
mental 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 It may be reaffirmed, revised, or withdrawn at any time in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. Requests
for interpretation should be sent to the Standards Department at Society
Headquarters. Action will be taken to provide appropriate response in accordance
with established procedures that ensure consensus on the interpretation.

Comments on this standard are encouraged and should be sent to Society
Headquarters.
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F oreWOrd (This foreword is not part of American National Standard Design Requirements for Light Water Reactor
Fuel Handling Systems, ANSI/ANS-57.1-1992.)

This standard provides minimum design requirements for the designer of fuel
handling equipment for water-cooled nuclear power plants. It sets forth design
requirements that can assist in design and licensing efforts. It does not, however,
relieve the designer of the responsibility for compliance with any specific codes
referenced herein. The designer is also reminded of U.S. Nuclear Regulatory
Commission (NRC) Regulatory Guides that contain information that should be
referred to in designing systems and components. The standard was developed under
sponsorship of the American Nuclear Society and was first drafted in 1975. In this
revision, it has been updated to reflect current criticality analysis standards and to
address the potential for fuel handling systems to handle consolidated spent fuel.

This standard was developed by Working Group ANS-57.1 of the Standards
Committee of the American Nuclear Society. The Working Group had the participa-
tion of the following members during the period it revised and approved the
standard:

M. J. Akins, Chairman, Gilbert /Commonwealth, Inc. J. A. Nevshemal, Todedo Edison Company

T. H. Cogburn, Arkansas Power & Light Company 1. H. Sargent, Westec Services, Inc.

W. L. Dobson, Gilbert /Commonwealth, Inc. K. Steyer, U.S. Nuclear Regulatory Commission
J. R. Marshall, Westinghouse Electric Corporation  G. R. Street, Stearns-Catalytic

A significant contribution also was made by the following former members of ANS-57.1:

=

. R. Fryer, Bechtel Power Corporation
. A. Kay, Yankee Atomic Energy Company
. J. Leduc, Westinghouse Electric Corporation

R. W. Beer, Westinghouse Electric Corporation
I. Bernstein, Combustion Engineering, Inc.
J. P. Colton, U.S. Nuclear Regulatory Commission
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D Cutsinger, Stearns-Roger Corporation S. E. Nabow, Duke Power Company

dJ. Dossett, Babcock & Wilecox Company C. W. Nilsen, U.S. Nuclear Regulatory Commission
C. N. Drummond, Babcock & Wilcox Company L. A. Steinert, General Electric Company

L. E. Elder, Offshore Power Systems P. C. Wallick, Bechtel Power Corporation

L. A. Farthing, Babcock & Wilcox Company
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. L. Weimer, Offshore Power Systems
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The American Nuclear Society’s Nuclear Power Plant Standards Committee (NUPPSCO)
had the following membership at the time of its ballot for approval of this standard:

W. T. Ullrich, Chairman
M. D. Weber, Secretary
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Design Requirements for Light Water
Reactor Fuel Handling Systems

1. Introduction and Scope

1.1 Introduction. Handling of nuclear fuel
presents unique problems. Consideration must
be given to cooling, prevention of criticality,
protection from physical damage, and radiologi-
cal protection.

This standard includes basic requirements for
design and fabrication and design provisions to
facilitate maintenance and operation. The basis
of this standard is that the intended function of
the equipment will be performed in an efficient
and economical manner that ensures protection
to plant personnel and to the public, and that
any radiation exposures are maintained as low
as reasonably achievable.

1.2 Scope. This standard sets forth the
required functions of fuel handling systems at
light water reactor nuclear power plants.

It provides minimum design requirements for
equipment and tools to handle nuclear fuel and
control components safely.

1.3 Limits of Application. The fuel handling
system covered by this standard consists of han-
dling equipment used for receiving and inspecting
fuel assemblies containing new and recycled
uranium; transporting on-site and loading fuel
assemblies containing new and recycled uranium
or irradiated fuel and control components in the
reactor; removing from the reactor, transporting
to storage, and inspecting irradiated fuel, trans-
porting irradiated fuel assemblies to rod consoli-
dation equipment within a spent fuel or cask
handling pool; transporting rod consolidation
canisters to storage; and loading casks for ship-
ment of irradiated fuel from or storage on the site.
Rod consolidation is covered in American National
Standard Design Criteria for Consolidation of
LWR Spent Fuel, ANSI/ANS-57.10-1987 [1].!

1.4 Application of Codes and Standards. The
structural members and mechanical and electrical
systems of the fuel handling equipment shall be

! Numbers in brackets refer to corresponding numbers in
Section 7, References.

designed to meet applicable commercial codes and
standards for fabrication and assembly except as
specifically supplemented in Section 6, Design
Requirements, of this standard.

2. Definitions

auxiliary fuel handling crane. A crane used
for handling equipment, fuel units, and new fuel
shipping containers.

commercial codes and standards. Standards
that would be used in the design of conventional
or commercial industrial components or sub-
components. Examples of commercial standards
include the following: Power Piping,
ANSI/ASME-B31.1-1989; ANSI/ASME Boiler and
Pressure Vessel Code-1992, Section VIII,
"Pressure Vessels," Division 1; Valves—Flanged,
Threaded and Welding End, ANSI/ASME
B16.34-1988; Overhead Hoists, ANSI/ASME-
B30.16-1987; and "Specification for Electric
Overhead Traveling Cranes,” CMAA-70-1988.

control components. Items included within
the reactor vessel that control flow or reactivity
and are handled or shifted in position during,
when preparing for, and when recovering from
fuel loading or refueling. Examples are control
rods, flow limiting orifices, and burnable poison
rods.

control component change mechanism.
Handling equipment used to move control
components from one fuel assembly or core
location to another or to a temporary storage
locations.

failed fuel. Fuel with a perforation of or a
defect in the fuel cladding or any distortion or
break causing a structural change that requires
use of abnormal fuel unit handling procedures
or equipment, premature replacement of a fuel
assembly, replacement of its component parts,
or restrictions on plant operation.

fuel handling machine. Any equipment oper-
ating over the spent fuel pool designed for han-
dling fuel units and control components.
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