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Q.
A.

Finally, I note that we have recently performed, at the

request of the NRC St2ff, a finite difference analysis of
the temperature distribution within the box frame of this
support. This analysis was provided to CASE with Appli-
cants' letter to the NRC Staff, dated September 24, 1984. A
copy of the results of that analysis is attached here%) as
Attachment A. As demonstrated therein, Applicants' iaitia’
assumption for the temperature distribution in the box frame
was very conservative. Applicants originally assumea an
average temperature within the frame of 203°F. The finite
difference analysis found that the minimum temperature
within the frame is actually 206°P. The average temperature
in the frame is greater than 220°F. At this higher tempera-
ture the frame will expand more than originally assumed and,
thus, the stresses in the pipe and the frame will decrease.
Accordingly, Applicants' original simplifying assumption was
conservative, as we indicated at that time.

What is your reply to CASE's second point?

CASE contends that the temperature gradient in the tube
steel will vary aleng the tube from that existing through
the tube at the point of contact of the frame and the pipe
(Affidavit at 4). However, CASE does not point to any
particular effect it believes this varying tempe.zture
gradient will have on Applicants' analysis. Consequently,
it is not possible to respond directly to CASE's arqument.

It should be noted, nonetheless, that Applicants' finite



Q.

A.

difference analysis mentioned above demonstrated that the
temperature gradients along the tube are, in fact (as crigi-
nally assumed) nearly linear across the frame and along the
length of the tube away from the point of contact between
the frame and the pipe (Attachment A; sh. 11 of 11). Thus,
although the gradients do vary, Applicants' assumption of
linearity for taking an average temperature of the tube was
reasonable and, in fact, conservative given the conclusion
from the finite element analysis that the lowest temperature
in the frame (206°F) is actually higher than the average
temperature (203°F) originally assumed. Thus, the expansion
of the frame will actually be greater than initially
estimated.
What is your response to CASE's third assertion?
CASE asserts that the expansion of the frame calculated by
Applicants will actually be "far less" because of the ther-
mal gradients (Affidavit at 4). As I have already noted,
Applicants' original assessment was appropriate and very
conservative, actually underestimating the expansion of the
frame. CASE's assertion to the contrary is simply wrong.
CASE aiso claims that the thermal gradients within the
box frame will give rise to differential expansion of the
frame, creating internal thermal stresses (Affidavit at 4-

5). The Board has already ruled that such internal thermal
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stresses need not be considered under the ASME Code

(Memorandum and Order (Thermal Stress in Pipe Supports),

July 6, 1983).

What is your response to CASE's fourth argument?

CASE again asserts that the thermal gradients within the box
frame are not linear (relying on CASE Exhibits 669B, Items
13E-13J) and, thus, stresses will be higher Aue to "direct
bending . . . only as a result of thermal constraint" (Affi-
davit at 5). In the first instance, it is not possible to
draw any meaningful conclusion by comparing CASE's exhibits
with the support at issue here. Heat flow calculations
involve many parameters and are highly dependent on config-
uration, proximity to the pipe, number of and extent of
contact points with the pipe, etc. None of the confiqura=-
tions in CASE's exhibits are similar to the support involved
here. Finally, to the extent CASE again arques that
stresses resulting from "thermal constraint" need be con-
sidered, as I already noted the Board previously ruled that
such stresses need not be considered.

What is your reply to CASE's final arqument?

CASE's final assertion is that Applicants' employed an
incorrect value for Young's Modulus in calculating the
expansion of the frame (Affidavit at 5). CASE apparently
assumed Applicants employed an AISC formula for calculating
the coefficient of thermal expansion. However, because this

support is an ASME support, Applicants utilized the value



for the coefficient of thermal expansion set forth in Appen-
dix I to Section III of the ASME Code. Applicants used the
value set forth in Table I-50 (Attachment B) for the
coefficient at 200°F (6.38 x 10-6) adjusted for the 203°F

temperature assumed for the frame (6,387 x 10~9

). Finally,
it should be noted that although CASE apparently contends
Applicants should have used the coefficient CASE derived,
CASE does not acknowledge that to do so would be less
conservative in that the expansion of the fiame would be
greater and, thus, lower stresses would be created in the
frame and the pipe.

Do you have any further comments regarding CASE's
assertions?

To summarize my previous comments, I note that none of
CASE's arguments raised valid concerns. CASE has failed to

point to any significant effect that should have been, bhut

was not, considered in Applicants' analysis.
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TABLE 150
COEFFICIENTS OF THERMAL EXPANSION

Coet —_ — —

Tempersture (F)

Materinls ficknt' 70 100 150 20 300 350 400 450 600 650 600 750 800

Carhion stee!l’ Cailbi noly A 607 620 6 44 1.10 733 7154 1.76 816 B 94 916
sirel low chiromn steely B 607 613 625 rz, Ju:l 649 660 6N 682 692 1.12 754 765
tihenugh 3 Cr) c 0 2023 0061 0099 0740 0182 0226 0270 0316 041 0616 0670

tiacmediate chrome sieely - 5 90 613 630 642 6 54 6N 685 71.03 7.35%
15 Cr thiough 9 Cr) 5 77 579 692 604 612 619 627 634 642 658
> 0022, 0058 0094 0133 01717 02'0 0250 0293 0380

7190 802
688 6 96
0562 0610

Hligh e henma sinely 52 634 553 572 587 6 05 621 636 650 6 80
112 Co theough 17 Co) 5 2 6729 6540 550 558 5 66 574 681 589 6.05
3 ) 0020 0053 0086 0121 01566 0193 0230 0269 0349

N 7136
633 639
0516 0560
Austenitic stainiess steel an 9139 9 50 9 66 9.73 987 9 96 1009 10.34

(1R Cr B N 916 925 934 941 947 953 959 965 9.76
; 0034 0090 0146 0203 0267 0320 0380 Caay 0562

10 81 10 90
999 1005
815 0880

25 Co 20 NI ] 4 160 1.8 798 813 827 8 a5 857 874 902

154 165 1.76 184 192 8.00 8 08 8.15 8 30
0028 0074 0121 0'70 02'8 0269 0320 0372 0479

956 9 70
B8 60 B 68
0702 0760

Nickel Chrome lee 1.26 746 71623 1.1 191 802 8.10 8.16 833
f 120 7.30 740 748 156 7163 1.70 1.715 7185
0026 0070 0115 0161 €209 0256 ()30‘:' 0353 0452

g 73 898
8 05 810
0657 0710
,

1262 1312 1352 1380 1406 1434 1467 1495 15 49
1239 1287 1290 13312 1328 1344 1360 1375 14 05
0046 J123 0200 0283 0366 0453 0539 0628 0810

1 Costhcmat A iy the instantanacus coslt.cimnt of tharmal sxpansion X 10* (in/in /F). Coefficient B is the mean cosllicient of thermal sxpansion X 10* tin/in/F)ing

feown 10T 0 tonted tempwratyre Corlhicient C s the linear thermal expansion (in 't ) in going frem 70 F to indicated temperature
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