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November 20, 1992

Docket Nos. 50-390
and 50-391

Tennessee Valley Authority
ATTN: Dr. Mark 0. Medford, Vice President
Nuclear Assurance, Licensing and Fuels
3B Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

Dear Dr. Medford:

SUBJECT: WATTS BAR NUCLEAR PLANT - REQUEST FOR ADDITIONAL INFORMATION ON
OUTSTANDING ISSUE 20(A) (TAC M79718 and M80345)

By letter dated August 4, 1992, TVA submitted information to address SER
Outstanding Issue 20(a), "Feedwater Check Valve Slam". The staff has reviewed
the submittal and finds that additional information is necessary in order to
complete the review of this issue. The enclosed request for additional
information (RAI) was developed based on efforts by the Mechanical Engineering
Branch staff and its consultant, Brookhaven National Laboratory.

After your staff has reviewed the enclosed RAI, we will discuss a target date
for TVA's response at the next licensing status meeting. This requirement
affects 9 or fewer respondents and, therefore, is not subject to Office of
Management and Budget review under P.L. 96-511.

Sincerely,
Original signed by

Peter S. Tam, Senior Project Manager
Project Directorate II-4
Division of Reactor Projects I/II
Office of Nuclear Reactor Regulation
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cc:
Mr. John B. Waters, Chairman
Tennessee Valley Authority
ET 12A
400 West Summit Hill Drive
Knoxville, Tennessee 37902

Mr. D. E. Nunn, Vice President
3B Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

Mr. W. J. Museler, Vice President
Watts Bar Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Spring City, Tennessee 37381

Mr. M. J. Burzynski, Manager
Nuclear Licensing and Regulatory Affairs
Tennessee Valley Authority
5B Lookout Place
Chattanooga, Tennessee 37402-2801

Mr. G. L. Pannell, Site Lii
Watts Bar Nuclear Plant
Tennessee Valley Authority
3B Lookout Place
Spring City, Tennessee 37:

TVA Representative
Tennessee Valley Authority
11921 Rockville Pike
Suite 402
Rockville, Maryland 20852

Watts Bar Nuclear Plant

The Honorable Robert Aikman
County Judge
Rhea County Courthouse
Dayton, Tennessee 37321

The Honorable Johnny Powell
County Judge
Meigs County Courthouse
Route 2
Decatur, Tennessee 37322

Regional Administrator
U.S.N.R.C. Region II
101 Marietta Street, N.W.
Suite 2900
Atlanta, Georgia 30323

Senior Resident Inspector
Watts Bar Nuclear Plant
U.S.N.R.C.
Route 2, Box 700
Spring City, Tennessee 37381

:ensing Manager

381

Mr. Michael H. Mobley, Director
Division of Radiological Health
3rd Floor, L and C Annex
401 Church Street
Nashville, Tennessee 37243-1532

General Counsel
Tennessee Valley Authority
ET 11H
400 West Summit Hill Drive
Knoxville, Tennessee 37902



REQUEST FOR ADDITIONAL INFORMATION
WATTS BAR NUCLEAR PLANT (WBN)

DOCKET NOS. 50-390/391
FEEDWATER CHECK VALVE SLAM ANALYSIS (Outstanding Issue 20(a))

BACKGROUND (Page 1 of the enclosure to Reference 1)

1) The response states that "Material properties used in the nonlinear
analysis have been revised to be consistent with results of the ASME
Code-sponsored tests." In order for the staff to evaluate the adequacy
of the material properties used in the nonlinear analysis, please
identify the ASME Code-sponsored tests and describe which material
properties were revised to be consistent with the test results.

2) The response states that "For the final analysis, individual seismic
input time histories meeting Standard Review Plan (SRP) requirements
have been generated for each structure separately." Please identify the
specific SRP requirements utilized and describe how the input time
histories were generated to meet those requirements.

ANALYSES PERFORMED (Page 1 of the enclosure to Reference 1)

3) The response states that "The main feedwater lines for loops 1, 2, and 4
were uniquely analyzed. The main feedwater line for loop 3 is qualified
by similarity to loops 2 and 4." The basis for this assumption is given
on page 4 of the enclosure which states that "For loop 3, the
configuration inside containment resembles that of loop 4, and the
configuration outside containment resembles that of loop 2. The CVS
forces for loop 3 are equivalent to those of loops 2 and 4. Since both
loop 2 and loop 4 were qualified, loop 3 was qualified by similarity."

Although the configuration and forces may be similar, examination of the
piping isometrics indicates that the number and location of the rigid
restraints (RR), snubbers (DS) and pipe whip restraints (PD) of the
loops are not similar. In order for the staff to accept the validity of
the similarity assumption, please provide the logic, basis and details
to substantiate the assumption in view of the differences noted above.

In addition, substantiate the similarity claims for the Bypass and Wet
Layup Lines on page 2 of the enclosure.

4) The response lacks sufficient details for the staff to review and
evaluate the analyses. Provide the following information for a typical
loop (Loop 1 information is preferred because it was found to have the
maximum stresses):

a) The ANSYS input listing for the analysis run.

b) An isometric drawing of the loop showing the locations of the
significant nodes/elements, coordinate systems, and major
components. For each support on the drawing, show the post-event
status (functional or failed) and identify the supports which were
upgraded for the analysis.
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c) A sketch of a typical whip restraint showing the number and location
of the gap elements; include node and element numbers.

d) Input listings, hard copy output printout and copies of POST plots
for the postprocessing runs only. (Do not send the entire output
file.)

e) The discussion and stress summary sections of the stress report.

ANALYSIS MODELS/Adeauacv of the ANSYS Model (Page 2 of the enclosure to
Reference 1)

5) The response states that "Research and review of published results for
comparisons of nonlinear analysis versus testing were performed to
verify the propriety and accuracy of the ANSYS model and analysis
methods used in the feedwater system assessment." Please provide the
published results (or references) that were reviewed. What were the
findings of the review? Describe the criteria and/or methodology from
the published results that were utilized and demonstrate how they verify
the propriety and accuracy of the ANSYS model and analysis methods used.

ANALYSIS MODELS/Material Properties (Page 2 of the enclosure to Reference 1)

6) Provide numerical values and the source(s) for the physical and
mechanical properties versus temperature of the material(s) used in the
stress analyses. Note that when performing plastic analysis, Appendix F
(F-1322.3c) requires that "...the stress-strain curve used shall be
included and justified in the Design Report."

7) During the audit conducted at Watts Bar on November 5-9, 1990, the
material properties utilized in the preliminary feedwater check valve
slam analysis were reviewed. A summary of the analysis methodology was
subsequently provided by TVA (Reference 2) which states that "It should
be noted that the material strength obtained from the Code are minimum
strength values which are generally very conservative. Therefore, for
the elbow attached to steam generator, the material properties obtained
from Certified Mill Test Reports (CMTRs) are used in the analysis. This
is done to take advantage of the actual yield and ultimate stresses
obtained from the tests for this elbow, which are higher than Code
specified values.' Were CMTR values used for the mechanical properties
of any components In the final analysis and, if so, provide both the
CMTR and analysis values utilized. Describe how the analysis values
were obtained from the CMTR.

LOADING CONDITIONS/Check Valve Slam (Page 3 of the enclosure to Reference 1)

8) The enclosure states that "The RELAP models were improved to consider
simultaneous blowdown of all loops due to the header break (rather than
considering one loop at a time) ... " In order for the staff to evaluate
the adequacy of the regenerated check valve slam force-time histories,
provide the basis for concluding that the methodology considering
simultaneous blowdown is both conservative and an improvement to the
RELAP analysis. Describe the specific improvement(s) achieved.
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9) Enclosure 1 of Reference 3 discusses the preliminary check valve slam
analysis; page 3 discusses the loading conditions and states that
"Seismic inertial loads are characterized by displacement time histories
of the support points; differential movements of support points in
adjacent structures are characterized by constant relative displacements
of support points superimposed over the inertial displacements." Was
this methodology utilized in the final analysis? Please provide a
typical example of the application of this methodology and describe how
it is implemented in the ANSYS analysis.

10) In addition to the current nonlinear check valve slam analysis, provide
a complete list of design loads, load combinations and allowable
stresses used in the design and analysis of the feedwater lines.

ACCEPTANCE CRITERIA/Piping and Supports (Page 3 of the enclosure to
Reference 1)

11) Provide the applicable ASME Appendix F Code Edition and Addenda used for
evaluating the stresses in the piping and supports.

RESULTS/Main Feedwater Lines (Pages 3 & 4 of the enclosure to Reference 1)

12) In this section, the ANSYS analysis results and the criteria utilized to
evaluate the structural adequacy of the feedwater loops is described.
This description lacks sufficient detail for a review and evaluation.
In addition to the items requested in 4) above, please provide the
following information and clarification for the same feedwater loop:

a) The specific ASME Appendix F criteria (identify by paragraph number)
and the calculated numerical values for the allowable. Reference
the source of material mechanical properties used.

b) Clarify the term "stress" used in the text in the enclosure; note
that Appendix F criteria are based on "stress intensity."

c) The methodology used to scan the ANSYS output and locate the maximum
stress intensities.

d) A sketch showing the location(s) of the maximum stress intensities
and identify the node/elements.

e) The procedure used to classify the "general primary membrane stress
intensity" and the "maximum primary stress intensity at any
location" from the ANSYS output. Stress limits, if based on
Appendix F allowables in F-1341.2, Plastic Analysis, require
evaluation for "general primary membrane stress intensity"
(F-1341.2a) and "maximum primary stress intensity at any location"
(F-1341.2b).

f) The source of the stresses quoted in the first 2 paragraphs on
page 4. The first paragraph states "The maximum stress in that
elbow was 52.0 ksi" and the second paragraph states "the maximum
stress at any point was 48.4 ksi."
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REFERENCES:

1) Letter from W. J. Museler (TVA) to NRC, "Completion of Feedwater System
Check Valve Slam Analysis," August 4, 1992, including a 7-page
Enclosure, "Summary of Analyses and Results."

2) Letter from E. G. Wallace (TVA) to NRC, "Documentation of Resolutions to
NRC Open Issues," December 18, 1990; FSAR Tracking Sheet HR0026 in
Enclosure 2, "Design Criteria Utilized for Feedwater Check Valve Slam
Transient Evaluation."

3) Letter from J. H. Garrity (TVA) to NRC, "Responses to Additional
Questions on.. .Feedwater Check Valve Slam Analysis," August 22, 1991.


