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Dear Geary:

Encl.osed is additional infermation responding to the NRC
Staff's questions concerning Applicants' motions for summarydisposition on pipe support design issues. Applicants pro-
vided responses to most Staff questicas under cover letter
of September 24, 1984. The enclosed additional information
responds to all the Staff's questions left open in our Septem-
ber 24 response except for those concerning generic stiffness.
Information regarding that topic will be provided shortly.

We are also reviewing the transcripts of the August 8-9 fand August. 23, 1934 meetings to verify that we have respended !to all Staff questions, please let me <now if ycu are aware {of any information except tha: noted above which we still owe i

the Staff frca those meetings.

Si;'cerelj,
\

l

B412hhfoPDR ,d.111iam A. rio[ik, o

O
Ccunsel for Applicants

cc: w/ encl. Juanita Ellis
w/o enc 1. Renainder of Service List

OG
l

N-
- _ _ . i



, . - . . __ _ _

.

i.

SUPPLEMENT TO APPLICANTS' ' SEPTEMBER.24, 1984
RESPONSE TO NRC QUESTIONS FROM MEETINGS

'

OF 1.UGUST 9-9 AND AUGUST 23, 1984

C. Axial Restraints.
.

a) As we committed in.our September 24, 1984, reply we

have performed an evaluation of . local stresses in the pipe at .
pipe support location FW-1-098-007-C62R. This analysis found

those stresses to be within allowable stress limits.

Our. evaluation was conducted by =0delling the single cross-

web trapene attachment withL a suf ficiently long portion of

complete pipe through the use of bending and stretching

quadrilateral finite elements (see Figure 1). The model was then

subjected to the appropriate thansverse forces and torsional

moments.

The largest stress computed from local effects only is 42.6

ksi of which 12.8 ksi represents the membrane portion of the

streas, with the remainder being bending. These stresses were

then combined with the general stresses from the piping analysis,

as required in Attachment D8 of Gibbs &-Hill Specification AB-2

titlted " Integral Welded Attachment, ASME Code Class 2 and 3

Piping Verification Precedures" . Actual values of Sc and Sh were
computed from the certified T.ill test report for e SA233, Grade'

6 material used in the piping fabrication. 'The minimum yield

strength of the material certified in that report is 44.5 ksi and

the ainimum ultimate. strength is 67.9 kai.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - _ _ _ _ _ _ - - _ . . _ - - _ _ _ - -- l__
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The 'following is a summary of the calculations which

'denenstrate the acceptability:of these stresses (all values are

psi).

S') S 4gg S'SL "

4632 - 405 4 19110

3037 4 19110

9') S ,u. S',, d 1.5 Sh*-
v -m

5120 1204 4 1.5 (19110)*

6324 4 23665

+ . 5 .l.8 SI-(S'Oa. S"CL)
5,, +
vo

5120 + (10014) # 1.8 (19110)
15134 4 34398

9'e) SOL OLE *

5345 + 12798 4 2.16 (19110),

18143 4 41278

NOTE: S'OL, includes seismic anchor novoments and faulteds

ccndition water hammer for conservatism.
11') S + S + S'SL + + "gg TE TE A.

-4632 + 6403 + 405 + 30030 d 28670 + 19110

41'70 4 477804
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D. Local Displacement &LStresses
~

~

; a): Further : justify why. stresse.s would .Lbe . greater for the -
examplei hos en inf the af fidavi: ~ cn _p. .5 anf t :5 _ thann foi Otherc
configurations.

To assure Applicants fully ' satis fy the S taff's in qui'r y,
.

Applicants have chosen to assess all remaining zero' clearance: box

frame s ~. The results o f the - analyses are . summarized; in Attachment _

A. ' To calculate 'the pipe sti f fne ss , we have-utilized ~a formula

from Roark, " Formulas for. Stress and. Strain," Table 17, Case 1.

Tha t L fo rmul a , which is-directly applicable to a circular ring

subjected to opposite point loading, has been modified by linear

superposition to reflect the four point loading which occurs in

the box fr ame .
.

In addition, because the formula is for a ring of unit

length, its correspondence to the actual piping configuration

requires the determination of an effective-length of a ring.

This determination was made by comparing the deflections

predicted by the ring formula for 4 point loading, to the

deflections predicted by finite element analyses of piping of
x

radius and thickness equal to those of the ring. -Equating the

' finite element deflection to that computed by .the ring formula
w

..s
~

enables 'tlut determination of the effective : length of the ring,

i.e., the length which would resultsin an effective moment of

inertia, which when used in the ring formula results_in

prediction of de flections which are : the same as those . given by

. the finite element analyses.

m - ,
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The effective length of pipe used in'theLformula 'as a

~

functien'of pipe radiuJ is._given in the-curve On page 4 of

Attachment A. This_curire applies to_schedul'e.40 pipe, which is

- the- pipe. size _ for all but i one cero clearance box' frame. That

exception.is one schedule 80 pipe. In~that instance the finite

element analysis _results were used directly in the stiffness

> ' computation. The e f fective length of the ring which would.

produce the' equivalent' stiffness when~ employing the ring . formula

fcr the -schedule 80 pipe is shown as the. single point in the

figure cn page:4 of Attachment A.

In the summary table fer the results of this study, we have

listed the resultant load 'cetween the pipe and the frame. We

have also calculated the resultant pipe stresses and ' frame

stresses. All of these stresses are acceptable. We note that we

. have identified one additional frame than that notied in our

motion which has a maximum pipe temperature in: excess of 200 '

(see item 20 on the summary list: pipe temperature 243 ).

d) Enclosed are revised calculations C', D' and E' as referenced

on page 38 of Applicants' September 24, 1984, response. Also en

that;page we noted our intent to provide justification for

including the pad thickness when computing pipe stresses.

Attachment B contains information providing such justification.

. As can be seen from this Attachment' it is quite reasonable to-

include pad thickness in the pipe stress calculations if the pad

.
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extends a' distance .61 Rt past the trunnion. ' Applicants'

examples C'and-D don't quite v.eet'that requirement, -so we have-

used alternate means of evaluating pipe stress in'C' and D', and

.the results are essentially the same. Thus, Applicants' original-

as umption of. including pad thickness is justified.

It must be pointed:out that on all of theJe items, the

stress evaluation has been performed _without the benefit of any

real' guidance from the ASME Code regarding local stresses

resulting from welded and non-welded attachments. When assessing

the local stresses, ther e fore , we have utilized th e conservative

procedure of Gibbs & Hill which was attached as Attachment DS to

our prior answer.
.
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