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American Designation of this document as an American National Standard attests that
National 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
Standard the standard has been achieved.

This standard was developed under procedures of the Standards Committee of
the American Nuclear Society; these procedures are accredited by the Amer-
ican 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, gov-
ernmental 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 prod-
ucts, 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 It may be reaffirmed, revised, or withdrawn at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.

Published by

American Nuclear Society
555 North Kensington Avenue
La Grange Park, Illinois 60526 USA

Copyright © 2003 by American Nuclear Society. All rights reserved.

Any part of this standard may be quoted. Credit lines should read “Extracted from
American National Standard ANSI/ANS-19.3.4-2002 with permission of the pub-
lisher, the American Nuclear Society.” Reproduction prohibited under copyright con-
vention unless written permission is granted by the American Nuclear Society.
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Foreword (This Foreword is not a part of American National Standard for the Determination of Thermal Energy
Deposition Rates in Nuclear Reactors, ANSI/ANS-19.3.4-2002 [formerly N676-1976].)

It is the intent of this American National Standard to provide guidance for performing
and validating the sequence of calculations leading to prediction of thermal energy depo-
sition rates in nuclear reactors and to provide guidelines by which the adequacy of design
calculations may be demonstrated. This standard recognizes the diversity of the calcula-
tional procedures employed in reactor design. Consequently, the major thrust of this
standard is in the areas of verification and documentation. The standard is intended to
cover thermal energy deposition calculations for the entire nuclear industry—from fast to
thermal reactors, research to power reactors. Since many different kinds of calculations
are performed, each having its own requirement for accuracy and verification, it is
necessary that this standard be of a general nature.

Compliance with the intent of this standard can be demonstrated for an intended area of
applicability of the calculational system used by meeting the following requirements:

(1) Source Distribution. Neutron reaction rate distributions and photon and
beta particle emitter distributions are to be obtained from calculations
made in accordance with American National Standard “The Determina-
tion of Neutron Reaction Rate Distributions and Reactivity of Nuclear
Reactors,” ANSI/ANS-19.3-1995, or similar applicable standard. Data are
to be found in accordance with American National Standard “Nuclear
Data Sets for Reactor Design Calculations,” ANSI/ANS-19.1-1983 (R1989),
or equivalent standard.

(2) Selection of Models and Methods. All phenomena listed in Table 1 are to be
considered, and their treatment justified. Use of any approximation and
application not explicitly permitted in Table 2 is to be justified. Accept-
able justification may be degree of rigor, conservatism, or increased mar-
gin incorporated in design.

(3) Verification. The method of analysis is to be verified against experiments
or more rigorous and well-established analytical methods.

(4) Evaluation of Accuracy. Accuracy and range of applicability of data and
methods are to be evaluated by establishment of biases and uncertainties,
with degree of confidence, for the calculations including allowance for
uncertainties in the comparison data.

(5) Documentation. Details of the above procedures are to be documented.

It is the intent of this standard to require the individual to (1) give careful con-
sideration to those physical and numerical effects that may contribute to the va-
lidity of the results, (2) document the reasons for the choice of calculational path,
and (3) verify the calculational system used over the intended range of applicabil-
ity by testing it against appropriate experiments and more rigorous calculations.

The requirement for documentation is a crucial part of this standard and will
‘provide an auditable path. In those instances where the foregoing documentation
is proprietary in nature, documentation edited by excluding the proprietary
information shall be prepared and be publicly available or available on request.
Areas omitted due to proprietary consideration shall be noted where possible.
The standard would not require all documentation to be made public, and thus
by implication acknowledges the existence of proprietary documentation.

This standard, ANS-19.3.4, as revised, was first approved in 1976. It was reaf-
firmed in 1983 and again in 1989. This revision now provides better guidance for
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the CANDU Reactor, and these changes are mostly reflected in Table 2. There are
some minor changes for clarification. Suggestions for improvement should be
sent to the American Nuclear Society, 555 N. Kensington Ave., La Grange Park,
IL 60526.

This revised standard was developed by Working Group ANS-19.3.4 of the Amer-
ican Nuclear Society, which had the participation of the following members
during the period it prepared and approved the standard:

R. T. Perry, Chairman, Los Alamos National Laboratory

C. R. Boss, Atomic Energy of Canada Limited
W. Charlton, Los Alamos National Laboratory
D. Cokinos, Brookhaven National Laboratory
M. Houts, Los Alamos National Laboratory

A. Jonsson, ABB-Combustion Engineering

T. Parish, Texas A&M University

R. Rothrock, Oak Ridge National Laboratory
B. Rouben, Atomic Energy of Canada Limited
W. B. Wilson, Los Alamos National Laboratory

The original standard was developed by the following members of Working Group
ANS-19.3.4 of the American Nuclear Society:

A. Weitzberg, Chairman, General Electric Company

H. S. Bailey, General Electric Company

M. Becker, Rensselaer Polytechnic Institute

D. Cullen, Lawrence Livermore National Laboratory
W. R. D’Angelo, Niagara Mohawk Power Corporation
D. J. Denver, Yankee Atomic Electric Company

. J. Driscoll, Massachusetts Institute of Technology

. J. Eich, Nuclear Associates International, Inc.

. J. Fenech, University of California, Santa Barbara
. F. Flanagan, Oak Ridge National Laboratory

. G. Flournoy, Southern California Edison Company
olsom, Middle South Services

. Gailar, Purdue University

. Graves, Savannah River Laboratory

. Hamilton, Gulf General Atomic Company

. Harding, Combustzon Engineering, Inc.

. Harris, Northeast Utilities Service Company
unze, Aerojet Nuclear Company

Grimesey, Aerojet Nuclear Company

. Lanning, Massachusetts Institute of Technology
. Mathews, Southern Services, Inc.

McFarlane Westinghouse Nuclear Fuels Division
eneghetti, Argonne National Laboratory

O Mingle, Kansas State University

. Nims, Detroit Edison Company

. E. Pilat, Yankee Atomic Electric Company

. Schnatz, Middle South Services

. D. Shamberger, Gulf United Nuclear Fuels Corporation
. Shen, Southern California Edison Company

. M. Wampler Babcock and Wilcox Company

. D. Webb, Consumers Power Company

. G. Zaalouk, Carolina Power and Light Company
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