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The purpose of this modification is (1) to incorporate a within scope change to Section C of the
contract, (2) revise deliverable due dates and formats, (3) extend the contract period of
performance and (4) adjust the estimated cost and fixed fee. Accordingly, the contract is
modified as follows:

A. Delete SECTION B.3 in its entirety and replace with the following:

B.3 CONSIDERATION AND OBLIGATION—COST PLUS FIXED FEE (JUN 1988)
ALTERNATE | (JUN 1991)

(a) The total estimated cost to the Government for full performance of this
contract is $2,678,621 of which the sum of $2,452,112 represents the estimated
reimbursable costs less CAS414, of which the sum of $30,340 represents CASE 414
and of which $196,169 represents fixed fee.

(b) There shall be no adjustment in the amount of Contractor’s fixed fee by
reason of differences between any estimate of cost of performance of the work
under this contract and the actual cost of performance of that work.

©) The amount currently obligated by the Government with respect to this

contract is $2,482,254, of which the sum of $2,272,827 represents funds for the
estimated reimbursable costs less CAS 414, of which'the sum of $26,675 represents
funds for CAS 414 and of which $182,752 represents funds for fixed fee.

(d) 1t is estimated that the amount currently allotted will cover performance through
November 30, 2005.

B. Revise SECTION C.3, "SCOPE OF WORK" to add under TASK 4: Technical Assistance for
Expert Elicitation Report,: Subtask 4d: Seismic Elicitation Support as follows:

The contractor shall perform linear and nonlinear seismic analyses of a modified version of the
Beaver Valley plant containment building/reactor coolant system ANSYS model developed
under the Battelle Integrity of Nuclear Piping (BINP) program. The objective is to provide
seismic stress data and linear/nonlinear stress margin data for representative primary piping
systems in support of the analytical seismic-induced LOCA frequency model. The original
ANSYS model shall be modified as set forth below:

| Analvysis of Beaver Valley PWR Primary Coolant Loop Piping (Linear Elastic)

Linear elastic seismic analyses shall be performed using the Beaver Valley plant containment
building/reactor coolant system ANSYS model and the results shall be used to validate the
elastic stress results using the scaling approach provided by another NRC contractor,
Brookhaven (BNL). BNL will coordinate and support the analysis effort by defining load cases
and appropriate parameters, and by evaluating the results as described below.

1. Load cases for input for linear elastic analysis
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A series of load cases for performing linear elastic analyses of the Beaver Valley primary
coolant system model will be provided. Seismic response spectra and time history input motions
with consideration of design spectra and varying levels of seismic hazard spectra will be
provided. The load cases will consider different values of damping appropriate for various
excitation levels and will include vertical as well as horizontal excitation to be used as input to
the ANSYS model. The contractor shall investigate the effect of loop isolation valves on pipe
stresses in the ANSYS model. These analyses shall also include pressure and deadweight
loads. . ‘

2. Benchmark analysis results

The results of the ANSYS seismic analysis shall be provided to BNL for benchmarking
against the available design information to validate the model. This may include
comparisons of natural frequencies, modes shapes, deflections, forces, moments, and
stresses with available design analysis results.

3. Evaluate results

The results of the ANSYS analyses for the defined load cases shall be provided to BNL
for evaluation and comparison against the elastic stress results from the scaling
approach developed by BNL for the bin of plants representative of Beaver Valley.
These results are expected to validate the BNL methodology. Any significant
differences in results shall be addressed and reconciled in coordination with BNL.

Il Analysis of Beaver Valley PWR Primary Coolant Loop Piping (Nonlinear)

Nonlinear elastic-plastic ANSYS analyses will be carried out using the Beaver Valley model.
The results of these analyses shall be provided to BNL to develop the nonlinear correction
factors to convert elastic stresses to elastic-plastic stresses for EPFM evaluations. BNL will
coordinate and support the analysis effort by defining load cases and appropriate parameters,
and by evaluating the results as described below.

1. Load cases for input for nonlinear elastic analysis

A series of load cases will be provided for performing nonlinear elastic-plastic ANSYS
analyses of the Beaver Valley primary coolant system model. Time history input motions
will be defined by BNL with consideration of varying levels of seismic hazard spectra.
The load cases will consider different values of damping appropriate for different
excitation levels and will include vertical as well as horizontal excitation to be used as
input to the ANSYS model. The ANSYS analyses shall also include pressure and
deadweight loads. Available cyclic plasticity models for use in these analyses will be
investigated and recommended by BNL.

2. Develop nonlinear correction factors for piping systems of interest

Nonlinear correction factors to convert elastic to elastic-plastic stresses shall be
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determined by performing both linear elastic and nonlinear seismic ANSYS analyses. The
nonlinear correction factors shall be calculated as the ratios of elastic moments to nonlinear
moments. The factors shall be determined at different points in the piping systems of interest
(hot leg, cold leg, and crossover leg) for different levels of seismic excitation.

1l Analysis of Beaver Valley PWR Primary Coolant Loop Piping with Cracks

Another series of nonlinear elastic-plastic ANSYS analyses shall be carried out using the
Beaver Valley model. This series of analyses shall incorporate crack elements in the piping
models. These analyses will investigate crack propagation under high level earthquake loads
and can serve to validate the BNL EPFM/limit load analyses that define families of flaw
geometries that could withstand the stresses associated with the limiting seismic event. BNL
will coordinate and support the analysis effort by defining load cases and appropnate
parameters, and by evaluating the results as described below.

1. Load cases for input for nonlinear crack propagation analyses

A series of load cases will be provided for performing nonlinear elastic-plastic ANSYS
analyses of the Beaver Valley primary coolant system model with flawed piping. The
load cases will define appropriate crack configurations, sizes and locations at points of
interest. Time history input motions with consideration of the seismic hazard spectra
corresponding to the 10-5 earthquake will be provided. The load cases will use
damping appropriate for the high earthquake level and will apply vertical as well as .
horizontal excitation to be used as input to the ANSYS model. The analyses shall also

- include pressure and deadweight loads. Appropriate cyclic plasticity models for these
analyses will be recommended by BNL.

2. Evaluate results

The results of the ANSYS analyses for the defined load cases shall be provided to BNL
for evaluation and comparison against the results from the EPFM/limit load analysis
performed for the bin of plants representative of Beaver Valley. These results are
expected to validate the predicted flaw geometries that could withstand the stresses
associated with the limiting seismic event based on the methodology applied in BNL
analysis. Any significant differences in results shall be addressed and reconciled in
coordination with BNL.

v Analysis of Zion PWR Primary Coolant Loop Piping System

The ANSYS analyses described above utilize a finite element model of the Beaver Valley plant
which is a Westinghouse 3-loop PWR. The results of these analyses will be applicable to the
bin of plants representative of Beaver Valley. Additional ANSYS analyses shall be performed
using a finite model of the Zion plant (a Westinghouse 4-loop PWR) available from another
NRC-sponsored study (LLNL analysis of Zion, NUREG/CR-2189, Vol. 2). The analyses shall
include the same types of linear, nonlinear and crack propagation analyses as described
above. BNL will coordinate and support the analysis effort by defining load cases and
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C. Revise SECTION F.6, “ DELIVERABLES" as follows:

1. Change due date for Subtask 1e., “Submit final piping fracture mechanics code with
accompanying manual, from 6/30/2005 to 2/28/2006.

2. Delete Subtask 3a, “Submit technical letter report detailing process and results of estimated
LOCA frequency distributions” per Battelle’s February 28, 2003 proposal.

3. Delete Subtask 3b, “Submit draft technical letter report detailing break frequency sensitivity
analysis and plant specific analysis,” due 4/30/2005 and replace with:

Submit draft NUREG report detailing break frequency sensitivity analysis and plant specific
analysis due 12/31/2005.

4, Add a final NUREG report, incorporating NRC comments , for Subtask 3b, “detailing break
frequency sensitivity analysis and plant specific analysis,” due on 3/31/2006.

5. Add deliverables for Subtask No. 4d as follows: .

Submit draft preliminary report due on 2/15/2006 or the date established by the NRC Project
Officer : Do

Submit final report incorporating NRC comments due on.3/15/2006 or the date established by
the.NRC Project Officer. .

6. Delete the last two paragraphs and replace with the following:
6. Program Management/Reporting
Subtask 6a Monthly Reports

As specified in Section F.4 Technical Progress Report and F.5 Financial Status
Report

Subtask 6b Final Program NUREG Report due 5/31/2006

The report shall summarize the technical work completed, list and summarize NUREGs
published and detail any remaining or unfinished technical work

Subtask 6¢: Encyclopedia CD ROM Set due 5/31/2006

Append the NRC's pipe fracture encyclopedia to include all NUREGSs and computer
codes developed as part of this effort. Supply 10 copies of the updated CD-ROM.
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D. Delete SECTION F.8, “ DURATION OF CONTRACT PERIOD (MAR 1987)" in its entirety
and replace with:

The contract shall commence on September 9, 2002 and will expire on May 31, 2006.

E. As a result of the above, the contract estimated cost and fee are increased as follows:

FROM BY TO
Est. Cost $2,317,749  $134,363 $2,452,112
FCCM $ 27192 §$ 3,148 $ 30,340
Fixed Fee $ 185420 § 10,749 $ 196,169
CPFF $2,530,361 $148,260 $2,678,621

F. As a result of the above, there is no change to the obligated amount of $2,482,254.

G. All other terms and conditions of the contract remain unchanged as well.
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Attached is fully executed copy of Modification No. 10.
Thank you.

Ules

Ules P. Jackson
Contracting Officer
614/424-5447 (Telephone)
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Ules,
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