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Prcvide additional evidence thag CPSES weld designs meet the intent
of APpendix XVII-2452.4 and .5 of the ASME Code.

The Staff's concern centered particularly on skewed-T welds,

hence in our reply we are focusing on these welds. To provide
the Staff with prompt reassurance that the Applicants' design
process for such welds is appropriate, we established a program

to review randomly selected skewed-T joints that would continue
until certain systematic patterns would emerge. After reviewing
201 supports which utilise skewed T-joints (53-ITT, 78-PSE, and
70-NPS1), we feit that a systematic pattern of design approach was
clearly identifiable, as discussed below. Examination of th e

j weld configurations for these supports yielded the following
breakdown:

A1l eround weld (& sides) - 180
2 sice welds with an cbtuse weld - 12
2 side welds with an acute veld - 1

2 side welds eonly - 8

There were no weld joints that just soasisted of an acute and
obruse weld. All welds had side welds. Ip the calculations for
these supports, consideration was given to the skeved joint welés

4r, sccordance with the following:

1) For the all around welds
a) Reduced effective throat was considered - 39

b) Obtuse and acute velds peglected altogether = 76
(Side welds only were used).

¢) Weld OK by engineering judgement (e.g. low loads) - 60
é) Reduced effective throat not considered e g. = 5



2) TFor 2 side obtuse wvelds
a) Obtuse weld neglected entirely - side velds only usel =~ 7
b) Weld OK by engineering judgevent (e.g. low loads) -8 9
3) For 2 side + acute weld

a) Weld OK by engineering judgement (low load) -1

The systezatic pattern of design approach identified froz the
preceeding is that the engineer would consider effective thr;at
reduction where necessary in conjunction with the side welds,
but would altogether neglect the obtuse and acute weld if the
side velde were sufficient. Further vhere lcads are very

scz1l, the engineer froc his experience would qualify the weld

by inspection. Tne exception to this peattern &ve five 21] around
velds where the effective threat area of the obiuse and acute
velés were not considered.

For the five all around welds vhere the recuced effective threat
of the obtuse weld and the increzsed effective of the acute weld
were not considered, the veld stress ratics were 331, .033, .059,

,00&, ané .505 (when actual effective threzts vere used).

Applicants believe that this sazple confirme that Applicantes design
processes for skeved T-joints meet the intent of Appendix XVII -
2.52.4 anéd .5. In fact, io the majority of cases Applicants exzploy
extremely conservative practices (note that in 76 cases for the

all around welds, the engineer had qualified the joint using

the side welds only even though he had obtuse and acute wvelds).

There were no welds that did not have side welds.



Provide additional information on tube steel utilized at CPSES
vhich has & high D/2t ratio (D = width of tube steel and
thickness).

We have identified all safety related supports in Unit 1 and
common which utilize tube steel which has a D/2t ratio of 10 or
more. There are 171 such supports. An evaluation of these
supports was conducted and one support had a local stress condition
which exceeded the AWS local failure allowable. The tudbe steel
4nvolved had a D/2t ratioc of 16 (this was the highest ratio

{dentified in any of the 171 supports). Tc assess the safety

significance of this condition we Teran the piping stress probler
for this support with this support delezed froz the analysis.
There were no overstress concitions inm the pipe or supports. 1It's
obvious that this support was an isolated czse. 1In any event we
are conducting a sizilar reviev for all Unit 2 designs. The Unit
1 support is being podified.



Explain the difference between calculated stiffnerses and tested

stiffnesses for those supports which were tested.

This NRC question was prompted by the discrepancy between the
stiffness value calculated for support CC-2-011-708-A63R and that
derived from test, as reported on Figure 1 and Table 1 of the Generic
Stiffness Affidavit.

During the meeting wve stared that this difference was probably
due to play in the support during test, vhich shouléd be taken

up before measurement of the true stiffness is performed.

- This was in fact the case. During the initizl test, insufficient
1oaf haé been applied to take up the play, thue resulting in a
fictitiously lov stiffpess. The same support was

tested, ané the test stiffness is reported in the tatle below,

We hzve 2lso retested the other tested supporis to moTe accuTately
determine their stiffness. The results of the retests are also

included in the table below.



SUPPORT CALCULATED TEST STIFFNEES (f/in)
STIFFNESS (#/4n) 01d Test New Tes:
4 4
€C2-011-001-A63R K=28.1x10 7.1x10 Q)
» 5 & 5
CC2-011-708-A63R K=5.0x10 7.0x10 2.3x10
K, = 7.6 x 10° 4.8x10° ¢.9x10°
5 5 5
€C2-011-713-A53R Ky = 5.4 x 10 1.3x10 2.6x10
XZ - 2.7 % 106 1.1:106 1.8:106
s 5 5
CC-013-719-A53K K = 1.5 x 10 1.7x10 1.4x10

(1) Because of anomalies in test conditions, the results of this test

wvere considered to be inaccurate, and, therefore, are not included.



Provide additional evidence that emplovment of generic stiffnesses
is appropriate and that use of actual stiffnesses would not result
in unacceptable increases in support loads, pipe stresses, or

equipment nozzle loads.

Inforcation presented in the Affidavit with regerd to increases (or
decreases) in pipe stresses, equipment nozzie loads, and pipe support
loads clearly indicate that it is the latter vhich can experience the
post significant changes. We heve therefore fucussed our attention on
the piping supportt reaction loads to provide further assurance to the
Sraff that employment of generic stiffnesses poses to safety concern

for CPSES.

Te previde this assurance we hzve randomly selected stress problems

for pipe sizes not coverel by the reanzlyses repcrted inm the Afficavit.
Trree stress froblems WeTe erbitrarily pickeé for each of the Ic&lowin&
pipe sizes: 27, 4", 10" ané 24". We then selected one of the three
stress protlems per pipe cize for reanzlvsis. This selection was not
srtitrary, but was precicated on the following criteria intended to
provide further evidence of the correctness of conclusions presented

in the Affidavit.

J. Stress problens should contain the most 1ightly lozded
supports- This was done to confirm that the lightly loadecd
supports would alsc Lave the lowest actual stiffness wvith

respect tc the generic one.

2. Stress problems should also contain highly loaded supports

This wae done to make suTe that a range of stiffnesses fron

very low to very high wvould be covered in the sane stress problez.

As discussed in the affidavit, piping stress problems exhibiting
these conditions were most likely to produce the greatest changes

in support loads when analyzed using actual rather than generic

stiffnesses.

For the four stress problems thus selected, vhich are: 1-52%(2")
1-12D(4"), 1-87A(10"), ~-1-61B(24"), the actue)l stiffnesses have

been calculated in the same manner as those of the stress problems



presented in the Affidavit.

These four stress problems contain a total of 188 supperts. The
range of stiffnesses seen in these supports is shown 4in the exparded
Figure 1 (Figure 1 of the Affidavit expanded to inzlude all of the
stiffness of tbese additional supporte)

The ratios of actual to generic stiffnesses for these supports range
from 0.036 to 37.0(2"), 0. 196 to 94.6(4"), 0.063 to 4.56 (10"), and

0.009 tol.0(24") for the four stress problems

Tha range of stiffness ratios of interest is the low range, ie,

actual stiffness less than generic stiffness, since as shown in
Figures 1,2 and 3 of Attachment 2 of the Affidavit changes in support -
loads, pipe stresses, etc. for actual stiffnesses being higher than

the generic ones, are small or negligible. This is also confirmed by
the present analyses.

The lowest stiffness ratio for the stress problems presented in the

Affidavit was 0.014. The lowest stiffness ratio in the additional
stress problems in 0.009.

Thus the additional work performed by Applicents confirms the conclusion
preseated on p. 18 of the Affidavit that the actuzl stiffnesses for
other piping systems will be ixn the range of stiffnesses of the

£ivs: three prodlens.

To confirm the validity of the other conclusion reached on page 18 of
the Affidavit, ie,"given the same range and variation of support stiff-
nesses ip other systems, one can expect comparable variations in sups

"

port loads and systex response.....', ve have plotted the results

of the recent reanalyses on an expanded figure 2.



This expanded figure, attached, confirms that the heavily load:d
supports in general experience increases which are less than 20
percent.

1t further confirms that all supports which have been found to
experience load increzses of factors of 2 or more are very lightly
losded supports.

Exa=instion of the actusl stiffness of the lightly loaded supports
confirmed that in all instances the lightly locaded support have a
lov stiffness. Further, very large percentace increases

in lcad always occur for the 1ightly loaded supports, which also have
very low stiffness (there are 1ightly lozded supports which have
reletively hight stiffnese). This cor.fircs the conclusion presented
ir pege 19 of the Affidavit.

In the analysis of these additional 188 supports, we found four more
supports (in addition to the 4 mentioned in the Affidavit) which
experienced an increase in load in excess of a factor of 2.0. As
stated above, all were lightly loaded, and only one experienced a load
increase which significantly exceeded allowables.

The one exception is again a snubber, just as in the three cases presented
in the Affidavit. In fact, the lightly loaded, low stiffness supports

which experience the large load increases (in excess of 200 pe. 1t)
are snubbers.

Llthough applicants dc not have test data on the capacity of this
snubber (PSA%) as they did for the PSA 1 snubbers mentioned in the
Affidavit, the construction of the snubbers regardless of size is the
same. Thus, on the basis of the test data on PSA 1 snubbers,

Applicants would expect that the PSA k would be capable of accommodating
an increase in dynamic load of approximately 230 percent. Accordingly,
Applicants believe that the calculated increased load of this snubber

would present no safety concern.



Nevertheless, Applicants have performed additional analyses of the
stress problem containing this snubber (stressProblem 1-87A) and
the stress problem containing the other snubber which showed signi-
ficant overloading (stress Problem AB-1-032 in the Affidavit) with

those snubbers being removed from the analyses.

Applicants performed these analyses to demonstrate that since the
supports are very 1ightly loaded, their removal would not cause

over-stressing of the pipe, the nozzles or other supports.

The analyses without the aforementioned supports have comfirmed such
conclusion. .

In sum, the combination of the following trends and inherent safety factors
have convinced Applicants that indeed the use of generic stiffnesses

in the siress anzlysis is adequate t€ assure that tnere is nc safety

concern at CPSES:

(a) Only cigultzneously lightly loaded and very lov stiffness supperis
(more than one order of magnitude lower than generic stiffness)

will experiernce load increases in excess of 200 percent.

(b) ©f such supports, only those which are snubbers are likely to have
been designed with relatively low marking to the initially
calculated load (because the designer would specify the snubber
size closest to the originally calculated load, ie, calculated
with generic stiffness modelling) and thus can possibly be computed
to be overloaded (with respect to allowable) if the orignially
calculated load increases. No exception has been found to this

conclusion after review of 248 supports.
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(é) Mechanica) soubbers have inherent capacity of accommodating
significantly higher loads than those for which they are rated, and
are thus likely tc accommodate the load increases that one

would compute using the actual stiffnecses.

(d) Removal of the lightly loaded supports, which would be computed
to be overloaded, from the stress problez do not cause piping
stresses or nozzle and other support loads to increase in an
unacceptable manner.

This is a direct consequence of the light loading of the support
to begin with.

(e) As statec in the Affidavit, these larpe load increases resulting
froz ezplevment of actuel stiffnesses are only céue to seiszic
excitation. Applicants have demonstrated in their Affidavit
on Safety Factors, that there are very significant conservatiscs
in seismic designs which would more thaz conpensate for the

cozputed increases.

During the 6/20 omeeting discussion also centered or the two possible causes
of the changes in loaé produced by exployment of the actuazl stiffnesses.
Applicant's position was that the major contributor to the change, the one
wvhich produces the very significant increases or decrezses, is the variation
betveen stiffpesses of adjacent supports OT group of supports, with a less
pronounced effect contributed by the overall variation of the stiffness

(ie, a1l supports decreasing in stiffpess by a sicilar amount). Although the
staff did not appear to disagree with this position, their opinion seemed

to be that a considerable fraction of the increzse in load would be due less
to a redistribution of load than to a significant decrease in local frequency

of piping response, vith an accompanying large change in input accelerationm.



70 test the twd hypothesis, Applicants have expandec the generic charts

presen;ed 4n Attachment 2 of the Affidavit tc multispan systems, gsubjectes
to both the wnifors spectruz input (comstant acceleration at all freguencies)
useé for the single span model of Attachnent 2, and a typical floor responce

spectrun of Comanche Peak.

As ca- be seen from the attached figure, vhich cozmpares the results obtained
for both input spectra, the effect of local frequency lowering can be

profouné anc for large decreases in stiffnesses as or more significant than
the load recistribution effect. 1t is equelly clear that if the overall
gvster stiffnéss d;creases gignificantly, lozds on all supports will increase.
Trie las: effect is seen cleerly in stress Protlen 1-613, wherein vir-

tuelly 2l ectuezl c-ifinzeces €Te found to be helow the peneric stifirecs

by about 12 percent of the generic stiffness.

Virtually 211 supports in the stress protler experienced an imcrezse in

lced, with the averape increase being about 4T pevcent and maxirun incTease

N a

cf & factor of 3, whigh rou Y1y corresponds tc the inirezse vhich cav be

expected froz & change in stiffress of a factor of 10. (Generic Cizension~

less stiffness for this problem is 1.2x103 for rigid supports and 6.1x102 for
snubbers).

Conversely, stress protler 1-129, which hal & coneideradle nber ¢f supperTts
with stifinesses in excess cf the generic s! iffress, exhibiteé 2 generel

decrease in support lcads (actual systez is stiffer than generic systexz)
averaging - 40%. No very large increases were emperienced for this stress
protler, indicating that loce) low fregquency TespOnSE effects are ne: azs signific
ae loz¢ redistridution. Frecz the preceding we corclude that the large

changes occur vhen both lozd redistridbution ané loczl ireguency shiit are
coincident. This situation arises when groups of supports of low stiffness

are surrounded by relatively stiff supports, and is the condition that we

have focussed on in performing the additional analyses.
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