
TENNESSEE VALLEY AUTHORITY

CHATTANOOGA, TENNESSEE 37401

400 Chestnut Street Tower II

March 25, 1983

Director of Nuclear Reactor Regulation

Attention: Ms. E. Adensam, Chief
Licensing Branch No. 4
Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Ms. Adensam:

In the Matter of the Application of
Tennessee Valley Authority

Docket Nos. 50-390
50-391

By my letter to you dated November 30, 1982, TVA provided information for
Watts Bar Nuclear Plant requested during the NRC's geotechnical audit of
September 22-24, 1982. Enclosed is additional information concerning TVA's
analysis of axial stresses on buried pipe including revised Watts Bar Design
Criteria WB-DC-40-31.5, "Seismically Qualified Buried Piping Systems." An
advance copy of the revised design criteria was provided to the NRC project
manager on March 2, 1983.

If you have any questions concerning
D. P. Ormsby at FTS 858-2682.

this matter, please get in touch with

Very truly yours,

TENNESSEE VALLEY AUTHORITY

Nuclear Lice sing7
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ENCLOSURE

WATTS BAR NUCLEAR PLANT UNITS 1 AND 2

NUCLEAR REGULATORY COMISSION
AUDIT ON GEOTECHNICAL DESIGN FEATURES

ACTION ITEM NO. 4 -_

Verify that buried pipe is conservatively designed to withstand anial

stresses under earthquake conditions.

Response:

The buried piping supplying the Essential Raw:Cooling Water (ERCW)
has been analyzed for axial stresses due to seismic loads. The stresses
in the piping caused by the seismically induced loads were compared
with the stress levels allowed in the 1974 ASME Boiler and Pressure
Vessel Code, Section III. For all piping configurations (straight
sections, elbows,-and tees),-except for three'tee sections, the
calculated stresses were lower than the ASME code allowable stress
levels.

The exceptions were at tee intersections where a small diameter pipe
branched..from a large diameter pipe. For these cases, the stresses in
the smaller diameter pipe exceeded the ASME code .allowable stress levels,
while the stresses inthe large diameter pipe did not exceed the ASME
code allowable stress levels.. Below is a table of the pl.ptng.*eonfigurations
that are theoretically-overstressed and the theoretical maximum Pwement
that is causing the apparent overstressing in the sm,.er diame•aer pipe-

T-Intersection Configuration Theoretical
Large Diameter Small Diameter Maximum Movement

30"11 8. 070"
30".14" i0.035"

".30" 24" 0.040"

" The very small movements, indicated in the above table, will not fail the
. pipe. We feel that the following factors verify the conservatism in our

analysis and justify the above judgement that the pipe will not fail.

1 - . The ASME code does not address buried piping, thus we are applying
" criteria that is intended for an exposed piping system with

. intermittent supports, to piping that is fully supported and confined.

2. The stresses caused by the seismic waves are self-imiting, in that
the pipe loads are induced by the soil instead of by pipe and its
contents. An allowable strain approach for these self-limiting
displacements would be more appropriate than the allowable stress
approach in the ASME code.

3.3 The analysis did not take into account the flexibility of the pipe
., ,"configuration. The ASME code allows for stress reduction due to

flexibility in the analysis of elbows, but not in the analysis of
* tees. This is conservative and some flexibility should also be

considered for tees, thereby reducing the stresses.
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4. In past earthquakes, there are no documented failures of welded
steel pipe due to transient seismic motions as considered in the
analysis.

5. The effect of soil confinement on the pipe will also have the effect
of stabilizing the piping, thus reducing the effect of stress
concentrations at T-intersections (which the ASME code accounts for
by use of high intensification factors).

6. The dynamic soil modulus used in the analysis was calculated from
the shear wave velocity of the soil mass at the site. The stresses
in the soil, determined by computations using this dynamic modulus,
are greater than the soil could resist. The soil would have
localized failure before it could resist the magnitude of pressure
predicted by a soil modulus based on the shear wave velocity.
Based on a review of the results of the analysis, the static
properties of the backfill material, and a literature review, it
is obvious that using a soil modulus based on the sliear wave velocity
in the analysis is extremely conservative. Depending on the soil
modulus used, the piping could in some cases meet the stress allowables.

Quantifying the above factors of conservatism into the piping analysis is
difficult, but in our judgement the tees would not be overstressed from
these very small displacements. Therefore, the ERCW buried piping is
qualified for the earthquake loads.
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