
Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381

John H. Garrity
Vice President, Watts Bar Nuclear Plant

AUG 22 1991

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

In the Matter of the Application of )
Tennessee Valley Authority )

Docket Nos. 50-390
50-391

WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2 - RESPONSE TO NRC REQUEST FOR
ADDITIONAL INFORMATION (RAI) ON FINAL SAFETY ANALYSIS REPORT (FSAR)
SECTION 2.5, AMENDMENTS 54-63 (TAC 77061 AND 77548)

Reference: Letter from NRC to TVA, Watts Bar Nuclear Plant - Request for
Additional Information on FSAR Section 2.5, Amendment 54-63
(TAC 77061 and 77548), July 9, 1991

By the referenced letter, NRC requested additional information on Watts
Bar FSAR Section 2.5, Amendments 54-63.

Enclosed find the TVA responses to these Geotechnical issues. No new
commitments are contained in this submittal. Referenced calculations and
documentation are available on site for NRC review. No FSAR text changes
are considered necessary.

If any additional questions exist relative to the enclosed, please contact
P. L. Pace at (615)-365-1824.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

John H. Garrity

Enclosure
cc: See page 2 *
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U.S. Nuclear Regulatory Commission AUG 2 2 1991

cc (Enclosure):
NRC Resident Inspector
Watts Bar Nuclear Plant
P.O. Box 700
Spring City, Tennessee 37381

Mr. P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. B. A. Wilson., Chief, Project Chief
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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ENCLO SURE

WATTS BAR NUCLEAR PLANT
NRC REVIEW OF FSAR SECTION 2.5, AMENDMENT 54-63
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

NRC Question 1:

What is the basis for the assumptions made in FSAR Section 2.5.4.2.2.6.1
(Amendment 63) concerning the proportions of different rock types (and the
modulus value of rock type 3), in the four settlement calculations made for
comparison of building settlements?

TVA Response 1:

Settlement calculations were made to establish bounding limits and average
conditions for comparison to the settlement calculations made for the six core
holes tested with the pressuremeter.

Calculations which used 100% of a single rock type were developed to determine
the sensitivity of the calculated settlement to rock type. The percentages of
each rock type for the calculation cons idering a combination of rock types
were developed from the average of holes 20, 29, 39, 41, 43 and 52 for the
upper 50 feet and from the average of holes 20 and 39 for below 50 feet as
indicated in Section 2.5.4.2.2.6.3.

As shown by FSAR Figure 2.5-211, the moduli assumed for rock types 1 and 2 are
a lower bound of the moduli determined from the rock core data.

The modulus of 1 x 106 psi for rock type 3, limestone, is based on the
following:

a. This value is near the upper range of reliability of
readings from the Menard Pressuremeter due to flexibility
of the instrument.

b. The modulus value is in the lower (conservative) range
of values found in technical literature.

c. The modulus value is significantly lower than the
modulus for concrete with a comparable unit weight.

Amendment 63 corrected typographical errors in Section 2.5.4.2.2.6.1. The
information contained in this section is essentially unchanged since being
submitted prior to Amendment 54. The acceptance of this information is
documented in Section 2.5 of the NRC Safety Evaluation Report related to the
operation of Watts Bar Nuclear Plant, Units 1 and 2, June 1982 and Section 2.5
of Supplement No. 3 to the report, January 1985.
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ENCLO SURE

WATTS BAR NUCLEAR PLANT
NRC REVIEW OF FSAR SECTION 2.5, AMENDMENT 54-63
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

NRC Question 2:

The lower half of page 2.5-102 and the full page of 2.5-103 of the FSAR are
left blank without any notation; however, Amendment 59 is marked at the
margins of these blank pages. Confirm that these blank spaces were left
intentionally blank.

TVA Response 2:

The lower half of page 2.5-102 and the full page of 2.5-103 were
intentionally left blank. Since the information on these pages was
deleted by Amendment 59, a revision bar and the amendment number were placed
in the right margin to denote the change. By maintaining page 2.5-103 as a
blank page when the deletion was made the following pages were not affected.
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ENCLOSURE

WATTS BAR NUCLEAR PLANT
NRC REVIEW OF FSAR SECTION 2.5, AMENDMENT 54-63
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

NRC Question 3:

In Section 2.5.4.2.2.9.2 (Amendment 63), it is stated that all rock supported
Category I structures were designed for total settlement of 1 to 2 inches and
differential settlement of 1 inch. Provide the basis for this value of the
differential settlement. Also state, and justify, the amounts of differential
settlements for which Category I buried pipes entering the structures from the
soil or rock were designed.

TVA Response 3:

The basis for the 1 inch differential settlement is TVA Report No. 9-2004,
"Engineering Analysis of Rock Foundation," March 2, 1971, which is documented
in calculation WCG-1-489 (B26891222100).

The revisions made to FSAR Section 2.5.4.2.2.9.2 by Amendments 54 through 63
were minor wording clarifications that did not change the technical content of
the section. NRC staff acceptance of TVA's evaluation of the effects of
differential settlement on safety-related components located at the interfaces
of rock-supported structures is documented in Section 2.5.4.3 of the NRC
Safety Evaluation Report related to the operation of Watts Bar Nuclear Plant,
Units 1 and 2, June 1982 and in Section 2.5.4.3 of Supplement No. 3 to the
report dated January 1985.

The ERCW and HPFP piping are the only safety related buried piping systems.
These pipes were evaluated for the maximum building interface differential
settlement of 4.8 inches. The evaluation is documented in TVA Calculation
WCG-I-867, "Buried ERCW and HPFP Piping/Settlement Evaluation"
(B18910429253). The potential settlements were determined using the strain
criteria shown by FSAR Table 2.5-65 which was previously accepted by the NRC
staff. The potential settlements along the length of the ERCW pipe are shown
on Figures 2.5-571 through 2.5-575 and are documented by TVA Calculation
WCG-l-868, "Evaluation of Potential Settlement," Revision 1 (B18910503269).
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ENCLOSURE

WATTS BAR NUCLEAR PLANT
NRC REVIEW OF FSAR SECTION 2.5, AMENDMENT 54-63
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

NRC Question 4:

a. Justify the appropriateness of the values of the dynamic soil properties
summarized in Tables 2.5-17a through 2.5-lid and used in the
soil-structure interaction analysis (FSAR Section 2.5.4.4.2.4, Amendment
63).

b. Also provide the sources and the bases for acceptance of the curves
showing the shear modulus and damping variations with strain (FSAR
Figures 2.5-233A through 2.5-233K, Amendment 63).

TVA Resp nse 4:

The tables and figures summarizing the dynamic soil properties, and showing
the shear modulus and damping variations with strain were submitted as part of
Enclosure 4 of TVA's letter from M. Ray to the NRC, "Watts Bar Nuclear Plant
(WBN) - Revision to Corrective Action Plan (CAP) for Seismic Analysis," June
29, 1989. Justification of the values and the basis of acceptance is
contained in Attachment 0-1 of Enclosure 4.

NRC acceptance of the use of these properties in the soil-structure
interaction analyses of the Category I structures founded on soils is
documented in Section 3.3 of NRC Inspection Report No. 50-390/89-21 and
50-391/89-21, May 10, 1990.
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ENCLOSURE

WATTS BAR NUCLEAR PLANT
NRC REVIEW OF FSAR SECTION 2.5, AMENDMENT 54-63
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

NRC Question 5:

Provide a copy of a sample calculation of liquefaction potential evaluation
for the material located about 17.5 ft below the surface discussed in FSAR
Section 2.5.4.8, page 2.5-128 (Amendment 63); justify the various assumptions
made (including the appropriateness of material properties used) in the
analysis.

TVA Response 5:

Details of the methodologies used in the calculations of liquefaction
potential are contained in reference 167 of FSAR Section 2.5.4.8, "TVA Watts
Bar Nuclear Plant - Liquefaction Evaluation of the ERCW Pipeline Route,"
Revision 1, March 17, 1982 (CEB820317026).

The revisions made to FSAR Section 2.5.4.8 by Amendments 54 through 63 were
typographical clarifications that did not change the technical content of the
section. NRC staff acceptance of TVA's evaluation of liquefaction potential
at Watts Bar is detailed in Section 2.5.4.4 of the NRC Safety Evaluation
Report related to the operation of Watts Bar Nuclear Plant, Units 1 and 2,
June 1982, and Section,2.5.4.4 of Supplement No. 3 to the report dated January
1985.
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ENCLO SURE

WATTS BAR NUCLEAR PLANT
NRC REVIEW OF FSAR SECTION 2.5, AMENDMENT 54-63
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

NRC Question 6:

It is stated in FSAR Section 2.5.5.2.3 (Amendment 59) that no stability
analysis has been performed for station 6+78 of trench A because the soil
profile was not identified above the top of the shale. TVA states that this
is not considered critical since 17 of the 18 cross-sections of trench A were
analyzed and found to be adequate. Provide, for the staff review, the
stability analysis calculations for the station 5+78 of trench A and the
station 2+50 of trench B for which the factors of safety against slope failure
are 1.03 and 1.00 respectively.

TVA Response 6:

Stability analyses related to the underground barriers are documented in
Calculation WCG-l-737, "Analysis of As-Built Conditions for Remedial Treatment
for Liquefaction Potential for ERCW Pipeline" (B26910401151). The stability
analysis for station 5+78 of Trench A is shown on pages 69a to 78. The
stability analysis for station 2+50 of Trench B is shown on pages 164a to
174. These pages are attached. FSAR Figure 2.5-583 contains the criteria,
material properties and methodology used in the analyses.
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ENCLOSURE

WATTS BAR NUCLEAR PLANT
NRC REVIEW OF FSAR SECTION 2.5, AMENDMENT 54-63
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

Response References:

1. TVA Report No. 9-2004, "Engineering Analysis of Rock Foundation," March
2, 1971, documented in TVA Calculation WCG-I-489, "Watts Bar Nuclear
Plant Engineering Analysis of Rock Foundation" (B26891222100).

2. TVA Calculation WCG-l-867, "Buried ERCW and HPFP Piping/Settlement
Evaluation," Revision 0 (B18910429253).

3. TVA Calculation WCG-l-868, "Evaluation of Potential Settlement," Revision
1 (B18910503269).

4. TVA letter from M. J. Ray to the NRC dated June 19, 1989, "Watts Bar
Nuclear Plant (WBN) - Revision to Corrective Action Plan (CAP) for
Seismic Analysis."

5. NRC letter from B. D. Liaw to 0. D. Kingsley, Jr. dated May 10, 1990,
"NRC Inspection Report Nos. 50-390/89-21 and 50-391/89-21."

6. TVA Report No. CEB 82-6, "Liquefaction Evaluation of the ERCW Pipeline
Route," Revision 1 (CEB820317026).

7. NRC Safety Evaluation Report related to the operation of Watts Bar
Nuclear Plant, Units 1 and 2, Supplement No. 3, January 1985.

8. TVA Calculation WCG-1-737, Analysis of As-Built Conditions for Remedial
Treatment for Liquefaction Potential for ERCW Pipeline," Revision 1
(B26910401151).

9. NRC Safety Evaluation Report related to the operation of Watts Bar
Nuclear Plant, Units 1 and 2, June 1982.
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WATTS BAR NUCLEAR PLANT
NRC REVIEW OF FSAR SECTION 2.5, AMENDMENT 54-63
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
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