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F oreword (This foreword is not a part of American National Standard Design Requirements for Light Water Reactor
Fuel Handling Systems, ANSI/ANS-57.1-1980.)

This standard provides minimum design requirements for the designer of fuel han-
dling equipment for water cooled nuclear power plants. It sets forth design re-
quirements which 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 Nuclear Regulatory Commission
(NRC) regulatory guides which 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.

This standard was developed by Working Group ANS-57.1 (formerly ANS-35.31 and
56.6) of the American Nuclear Society which had the participation of the following
members during the period it was prepared and approved:

S. E. Nabow, Chairman, Duke Power Co. R. J. Leduc, Westinghouse Electric Corp.

M. J. Akins, Gilbert/Commonwealth J. R. Marshall, Westinghouse Electric Corp.

1. Bernstein, Combustion Engineering, Inc. J. A. Nevshemal, Stanley Consultants, Inc.

D. Cutsinger, Stearns-Roger Corp. C. W. Nilsen, U.S. Nuclear Regulatory Commission
L. A. Farthing, Babcock & Wilcox Co. 1. H. Sargent, Westec Services, Inc.

E. R. Fryer, Bechtel Power Corp. L. A. Steinert, General Electric Co.

J. A, Kay, Yankee Atomic Electric Co. M. L. Weimer, Offshore Power Systems

A significant contribution was also made by the following former members of
ANS-57.1:
R. W. Beer, Westinghouse Electric Corp. Drummond, Babcock & Wilcox Co.

C.N.
J. P. Colton, U.S. Nuclear Regulatory Commission L. E. Elder, Offshore Power System
John Dossett, Babcock & Wilcox Co. P. C. Wallick, Bechtel Power Corp.
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The American Nuclear Society’s Nuclear Power Plant Standards Committee
(NUPPSCO) had the following membership at the time of its approval of this stan-
dard.

J. F. Mallay, Chairman
M. D. Weber, Secretary

Name of Representative Organization Represented
G.A.Arlotto .. ... ... U.S. Nuclear Regulatory Commission
R.E.Basso . .. . ... . Catalytic, Inc.
R.G.Benham . ....... .. .. .. ... ... General Atomic Company
{for the Institute of Electrical and Electronics Engineers)

O. W. Bilharz, Jr. (Alt). .. ... ... ... ... Institute of Electrical and Electronics Engineers
{Knolls Atomic Power Laboratory)

R.V.Bettinger . ...... ... ... ... ... ... Pacific Gas and Electric Company
P.Bradbury ....... ... ... ... ... Westinghouse Advanced Reactor Division
D.A.Campbell ... ... .. ... ... ... Westinghouse Electric Corporation
C.O.Coffer . ... .. Kaiser Engineers
L.J.Cooper .. ... Nebraska Public Power District
W.H.D'Ardenne . .. .......... .. ... General Electric Company
F.X.Gavigan............ ... ... . U.S. Department of Energy
C.J.Gill. .. Bechtel Power Corporation
H.J.Green ...... ... ... . ... ... ... ... ..... T Tennessee Valley Authority
J.M.Gruhlke .. ... ... .. .. U.S. Environmental Protection Agency
A R.Kasper ... .. ... Combustion Engineering, Inc.
R.W.Keaten .. ..... . ... . . ... . . GPU Services Corporation
D.M.Leppke .. ... . Fluor Power Services
J.F.Mallay ... ... .. . ... . Babcock & Wilcox Company
{for the American Nuclear Society)

A.T.Molin ... ... .. .. .. .. e United Engineers and Constructors
J.H.Noble. ... .. ... . . Individual Member
T.J.Pashos. ........ ... ... .. ... .. .. Nuclear Services Corporation
D.R.Patterson ........ ... ... .. .. ... ... Tennessee Valley Authority
M.E.Remley . ... .. ... . ... . Rockwell International
G.G.Sherwood . ... ... ... General Electric Company
{for the Atomic Industrial Forum)

J.W.Stacey .. ... .. Yankee Atomic Electric Company
S.L.Stamm. ........ .. ... .. Stone & Webster Engineering Corporation
G.Wagner . ... ... ... Commonwealth Edison Company
G.L.-Wessman ....................... ... .. General Atomic Company
J.E.Windhorst ....... ... .. . ... ... Southern Company Services

{for the American Society of Mechanical Engineers)
E.R.Wiot .. ... . NUS Corporation
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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
radiological protection.

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

It provides minimum design requirements for
equipment and tools for safe handling of nuclear
fuel and control components at light water reac-
tor nuclear power plants. The fuel handling
system covered by this standard consists of
handling equipment used for receiving and in-
specting fuel containing new and recycled
uranium; transporting on-site and loading fuel
containing new and recycled uranium or ir-
radiated fuel and control components in the
reactor; removing from the reactor, transport-
ing to storage, and inspecting irradiated fuel
and loading casks for shipment of irradiated fuel
from the site. It includes basic requirements and
configuration for design, fabrication, mainte-
nance, 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 assures protection to plant person-
nel and to the public, and that any radiation ex-
posurers are maintained as low as reasonably
achievable.

2. Definitions

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

control component change mechanism. Hand-
ling equipment usually installed in the refueling
canal to move control components from one fuel
assembly to another or to a temporary storage
location.

crane.

(a) auxiliary fuel handling crane. A crane used
for handling equipment including fuel
assemblies and new fuel shipping containers.

(b) cask crane. A crane used for handling spent
fuel shipping casks, other casks and related
equipment. -

failed fuel. A fuel assembly with a perforation of
or a defect in the fuel cladding, or any distortion
or break causing a structural change that re-
quires use of abnormal 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
operating over the spent fuel pool designed for
handling fuel and control components.

fuel handling system. Handling equipment used
for receiving and inspecting new fuel and fuel
containing recycled uranium; transporting on-
site and loading fuel containing new and recycl-
ed uranium or irradiated fuel and control com-
ponents in the reactor; removing from the reac-
tor, transporting to storage, and inspecting ir-
radiated fuel and loading casks for shipment of
irradiated fuel from the site.

fuel preparation machine. A device, consisting
of a work platform, frame and movable carriage,
used for stripping reusable channels from spent
fuel and for rechanneling new fuel in BWRs. It
is normally mounted on the wall of the spent
fuel pool.

fuel transfer mechanism. Handling equipment
used to move fuel assemblies between the spent
fuel pool and the refueling canal.

grapple. The action of attaching or the device
making the attachment to a fuel assembly or
control component.

handling tools. Portable, manually, or power
operated devices used for handling or perform-
ing operations on fuel assemblies or control com-
ponents.



https://webstore.ansi.org/Standards/ANSI/ANSIANS571980?source=preview

