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1.0 INTRODUCTION

Thermal-hydraulic instability and the potential for power oscillations
are of potential concern in Boiling Water Reactor (BWR) design and operation,
Licensing criteria in 10CFR50 Appendix A, General Design Criteria 12 requires
that oscillations be prevented, or detected and suppressed prior to exceeding
the specified acceptable fuel design limits. The BWR Owner's Group (BWROG)
has identified several long term solutions to the instability issue and
developed an evaluation methodology [1]1-{3] to analyze thermal-hydraulic
instability. This methodology provides the means to both identify conditions
leading to an instability and to determine reload core stability
characteristics. The BWROG methodology was developed to be generic in nature,
and remain applicable for other organizations to use with different computer
codes, as long as the alternate calculations have a similar approach and level
of accuracy.

As part of the Option 1D long term stability solution approach, the
stability exclusion region, i.e., the range of power/flow operating states
where instabilities cculd occur, will be reevaluated on a plant specific
basis. 1In addition, the impact of cycle specific fuel loading and other core
design changes on the reactor's stability characteristics will be assessed for
each fuel cycle. VYankee Atomic implemented the BWROG stability methodology
using LAPURS, [4],[5] a code developed by the Qak Ridge National! Laboratory to
perform frequency domain stability analysis of BWRs. LAPURS was chosen
because of its ease-of-use and its extensive benchmarking to stability tests
conducted at both domestic and European BWRs, which is well documented and
available in the public domain [6]-[15]. This report documents the BWROG
stability assessment methodology as implemented and tested by Yankee Atomic.

LAPUR is one piece of a stability methodology; it must be supplied with
input parameters from nuclear and thermal-hydraulic codes. The appropriate
inputs for LAPURS were obtained from nuclear analysis codes used by Yankee in
their NRC approved reload licensing methodology [24].[25]. These software
tools worked well together end were found to be capable of performing
stability analysis. These findings were determined through benchmarks to the
1981 Vermont Yankee stability tests(16], comparisons to the vendor
calculations[22]), and sensitivity studies of the computer codes modeling
techniques.

The following sections describe the YAEC application of the BWROG method
and analysis performed to validate the application. Section 2.0 provides &
description of the exclusion region boundary calculational methodology using

42140 g



methodology was adopted from the BWROG approach. Section 4.0 presents results
of benchmarks of the methodology against test data and vendor calculations.
Sensitivity studies performed to validate the input assumptions are summarized
in Section 5.0. The determination of the exclusion region boundary from the
LAPUR cases is described in Section 6.0. Overall conclusions are found in

{ LAPUR. Section 3.0 discusses how the exclusion region boundary calculationa)
Section 7.
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