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Foreword

(This Foreword is not a part of American National Standard “Reload Startup Physics
Tests for Pressurized Water Reactors,” ANSI/ANS-19.6.1-2005.)

It is the intent of this American National Standard to provide guidance for
verifying the nuclear characteristics of a commercial pressurized water reactor
core. This standard is intended to cover the physics tests that are performed
following a refueling or other alteration of the reactor core for which nuclear
design calculations are required. This standard provides the minimum accept-
able startup physics test program; however, the standard recognizes that addi-
tional tests may be required by special design features for a particular core.

Compliance with the intent of this standard can be demonstrated by meeting the
following requirements:

(1) Perform the physics tests described herein using one or more of the ac-
ceptable test methods;

(2) Determine if the test results agree with the predicted results within the
previously established test criteria;

(3) Document the above in accordance with the requirements of Section 7 of
this standard.

Suggestions for the improvement of this standard are welcome. They should be
sent to the American Nuclear Society, 555 North Kensington Avenue, La Grange
Park, Illinois 60526.

Following is a summary of changes that were made to the 1997 version:

(1) The differential boron worth test was removed from the minimum test
program;

(2) The dynamic rod worth measurement method was added to the acceptable
list of test methods;

(3) The rod symmetry measurement method was removed from the list of
acceptable test methods;

(4) Several clarifications and editing changes were made.

This standard was developed by Working Group ANS-19.6.1 of the American
Nuclear Society, which had the active participation of the following members in
preparing the current version:

C. T. Rombough, Chairman, CTR Technical Services, Inc.

P. D. Adam, Wolf Creek Nuclear Operating Corporation
S. C. Ballard, Duke Power Company

R. J. Cacciapouti, Framatome ANP

L. R. Grobmyer, Westinghouse Electric Corporation, LLC
R. G. McAndrew, Dominion Energy

S. T. Robertson, Framatome ANP

P. C. Rohr, Westinghouse Electric Corporation, LLC

U. S. Shoop, U.S. Nuclear Regulatory Commission

F. J. Verbos, Jr., Duke Power Company

E. H. Young, Exelon Nuclear

The membership of Subcommittee ANS-19 at the time of its review and approval
of this standard was as follows:

D. M. Cokinos, Chairman, Brookhaven National Laboratory
C. T. Rombough, Secretary, CTR Technical Services, Inc.

S. Baker, Transware Enterprises, Inc.
M. C. Brady Raap, Pacific Northwest National Laboratory
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Reload Startup Physics Tests for
Pressurized Water Reactors

1 Introduction

In conjunction with each refueling shutdown or
other significant reactor core alteration, nu-
clear design calculations are performed to en-
sure that the reactor physics characteristics of
the new core will be consistent with the safety
limits. Prior to return to normal operation, suc-
cessful execution of a physics test program is
required to determine if the operating charac-
teristics of the core are consistent with the
design predictions and to ensure that the core
can be operated as designed.

This standard specifies the content of the min-
imum acceptable startup physics test program
for commercial pressurized water reactors
(PWRs) and describes acceptable methods for
performing the individual tests.V

Successful completion of the physics test pro-
gram is demonstrated when the test results
agree with the predicted results within pre-
determined test criteria. Successful completion
of the physics test program and successful com-
pletion of other tests that are performed after
each refueling or significant reactor core alter-
ation provide assurance that the plant can be
operated as designed.

2 Scope

This standard applies to the reactor physics
tests that are performed following a refueling
or other core alteration of a PWR for which
nuclear design calculations are required. This
standard does not address the physics test pro-
gram for the initial core of a commercial PWR.

This standard specifies the minimum accept-
able startup reactor physics test program and
acceptable test methods to determine if the op-
erating characteristics of the core are consis-

tent with the design predictions, which provides
assurance that the core can be operated as de-
signed. This standard does not address surveil-
lance of reactor physics parameters during
operation or other required tests such as me-
chanical tests of system components (for exam-
ple, the rod drop time test), visual verification
requirements for fuel assembly loading, or the
calibration of instrumentation or control sys-
tems (even though these tests are an integral
part of an overall program to ensure that the
core behaves as designed).

This standard assumes that the same previ-
ously accepted analytical methods are used for
both the design of the reactor core and the
startup test predictions. It also assumes that
the expected operation of the core will fall within
the historical database established for the plant
and/or sister plants.

When major changes are made in the core de-
sign, the test program should be reviewed to
determine if more extensive testing is needed.
Typical changes that might fall in this category
include the initial use of novel fuel cycle de-
signs, significant changes in fuel enrichments,
fuel assembly design changes, burnable ab-
sorber design changes, and cores resulting from
unplanned short cycles. Changes such as these
may lead to operation in regions outside of the
plant’s experience database and therefore may
necessitate expanding the test program.

3 Definitions

3.1 Limitations

The following definitions are of a restricted
nature for the purpose of this standard. Other
specialized terms are defined in Glossary of
Terms in Nuclear Science and Technology [1]?
or in the definition sections of standards spec-
ified in this standard.

1 The Appendix to this standard is the User’s Guide, which provides a set of guidelines, precautions, sugges-

tions, and typical test criteria for each required test.

2 Numbers in brackets refer to corresponding numbers in Section 8, “References.”



