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Finding 2-20, Basis for Analysis

In conjunction with the Integrated Design Inspection (IDI) conducted for the
Seabrook facility, a follow-up inspection at United Engineers & Constructors
(UE&C) identified an open item regarding the screening criterion used to
evaluate jet impingement effects on target piping and supports.

Branch Technical Position ASB 3-1, Appendix B states, "the energy level in a
whipping pipe may be considered as insufficient to rupture an impacted pipe of
equal or greater nomial pipe size and equal or heavier wall thickness." UE&C
considers the loads induced in larger size target piping and supports by jet
impingement effects to be less severe than the loads induced by a whipping pipe
and, thus provide a greater margin against failure. The following is the
staf f's position on the use of the above screening criterion for jet impingement
effects.

The SRP NUREG-0800 Section 3.6.1 Branch Technical Position ASB 3-1, paragraph
I.(d) (footnote 1) and Section 3.6.2, paragraph III.2 state that the energy
level associated with an unrestrained whipping pipe is considered capable
of causing breaks in impacted pipes of smaller nominal pipe size and developing
through-wall leakage cracks in impacted piping of equal or larger nominal pipe
size with thinner wall thickness. Because of the fundamental difference between
the nature of the loading caused by an unrestrained whipping pipe (dynamic
impact) and a jet flow from a restrained pipe break or crack (static pressure),
the staff has not permitted the above guidelines for whipping pipes to be
extended to jet impingement even though the equivalent static load from a jet
is generally less than that from a whi . ping pipe. The staf f further recognizes,l
for high impact velocities associated with a whipping pipe, the strain rate
effects can significantly increase the yield strength in the impacted pipe.

As a result, the staf f does not find the use of the screening criterion to be
acceptable for jet impingement effects. The staff requests that the applicant
provide the following information for resolution of this item.

1) Identify the piping and supports in the Seabrook facility which are af fected
by this ites. Include system description and plant location.

2) Demonstrate that safe shutdown of the Seabrook facility can be accomplished
when the jet impingement loads are included in the evaluation of target
piping systems.

3) Address the significance of including jet impingement loadings in the
faulted load combination with respect to the ability of the target piping
and supports to withstand the effects of the jet impingement Icad ini

combination with an SSE.

4) The jet impingement loading on the target pipe may be calculated using the
methodology presented in ANSI /ANS-58.2 (1980), " Design Basis for Protection
of Light Water Nuclear Power Plants Against Effects of Postulated Pipe
Rupture" in addition to the guidelines in SRP Section 3.6.2, paragraph III.3.

;
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Response: (Revised: April 21, 1986)

This submittal was revised as a result of several discussions with the
NRC Staff and provides resolution of their concerns.

In a pipe rupture situation, the internal energy of the piping system is
converted through fluid mss acceleration into a blowdown thrust force.

For the pipe-on pipe impact scenario, virtually all of this blowdown thrust
force is available to accelerate the severed pipe section into the target
piping. In the time interval between pipe severance and impact into the
target pipe, the broken pipe section will accumulate energy by virtue of the
blowiown thrust force acting through a distance (i.e., the separation between
the broken and target pipes). At the moment of impact, the target piping
experiences both the energy of the whipping pipe (an equivalent mass striking
it at a velocity) and the blowdown thrust force. Both of these components are
dynamic in nature. After the impact energy has been dissipated by the target
piping and its supporting system, a sustained reaction force equal to the
blowdown thrust force must still be resisted by the target pipe.

For the jet impingement case, the target pipe does not experience the impact
loading of the whipping pipe, but need only resist the blowdown thrust force, a
suddenly applied dynamic load. In the jet impingement case for equal size
pipe, however, the target pipe does not intercept the entire jet, and thus
does not experience the full blowdown thrust load. In addition, the considera-
tion of a shape factor, based upon the drag coefficient of an object in a
stream, further reduces load on the target pipe. ANSI /ANS-58.2 (1980) provides
a shape factor for pipe of 0.576.

Based upon these considerations, it is felt that the loads f aduced in equal or
larger size target piping and its supporting system would be less severe and
provide a greater margin against failure than the criteria provided in BTP ASB
3-1 regarding the pipe-upon pipe impact loading cases. UE&C has utilized this
as part of their screening criteria when considering the jet impingement effects
on such piping.

To support our position, an extensive review was made of the piping failure
modes and effects analysis (FMEA) study to determine the worst case jet-
target interactions. The objective of the review was to select several
jet-ta get interactions that represented worst-case situations, so that when
analyzed, they could be considered bounding of all jet-target interactions at
Seabrook Station.

Breaks in the reactor coolant, residual heat removal, safty injection, CVCS
charging, letdown and seal injection systems, as well as main steam, feedwater
and steam generator blowdown systems, were reviewed. These systems represent
all of the major high energy systems in safety related areas and consist of
both safety related and non-safety related portions. In addition, jet-target
interactions were reviewed for non-nuclear safety (NNS) process sys' ens located
in safety related areas, such as the auxiliary steam and hot e ater heating
systems.

The goal of the review was to select a large bore and a small bore case for
analysis, with the target pipe the same size as the source. \ttention was
concentrated on selecting cases where the jet source was of higt pressure and
where the target was as close as possible to the jet source and wts centered in
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the jet cone. The type of fluid was also considered, whether steam, flashing
water, or non-flashing liquid. The target pipe supporting system was not
considered in the review and no ef fort was made to select a case with any
particular support configuration, so as to provide cases representative of
typical ASME systems.

This review provided the 3" RTD Bypass Line Case (Reactor Coolant System)
and the 6" Atmospheric Relief Valve Line Case (Main Steam System) dis-
cussed below.

To maximize the jet load, no credit was taken for friction losses in the broken
pipe. To maximize the fraction of the jet affecting the target, the jet was
considered to originate normal to the target pipe. Actual line supports were
utilized and support loading developed and reviewed for acceptability. The
loading was treated as a point force rather than a distributed load, and a
DLF of 2.0 was applied to the full jet impingement force.

Example 1:

This example considered the effect on Loop 1 RTD Bypass Line (Line RC-15-06-
2501-3") due to a rupture in Loop 4 RTD Bypass. Both lines are 3 inch, Schedule
160, Type 316 Stainless Steel, ASME Section III, Class 1. For conservatism,
the jet source was considered to originate normal to the target pipe surface,
rather than at the 20 degree skew angle. Jet loading was calculated following
the methodology of ANSI /ANS-58.2 (1980). A dynamic load factor of 2.0 was
applied to the full impingement jet force to account for the dynamic nature of
the loading.

The target piping geometry is shown in Figure 1 of Appendix A.

For pipe stress evaluation, the amplified jet impingement loading (includ-
ing the DLF of 2.0) was directly summed with the faulted condition maximum
equation of stress calculated by Westinghouse in WCAP 9936, "ASME Section III
Class 1 Piping Stress Analysis for the Seabrook Nuclear Generating Station
Unit 1", which included Deadwei ht, Pressure, DBE, DBA and Faulted Transients.d
A-square-root-of-the-sum-of-the-squares (SRSS) method of stress combination
was not used since Westinghouse provided only the total faulted stress in
their stress reports. The resultant stresses were below the Code allowable
stress limit of 3.0S .

Support loads were evaluated in combination with f aulted condition deadweight,
thermal and seismic loads. All support member stresses were below the faulted
allowable limits, adjusted for temperature.

Details of the analysis may be found in Appendix A.

Example 2:

This example considered the effect on Loop 4 Main Steam Atmospheric Relief
Valve (ARV) lice due to a rupture in Loop 1 ARV Line. Both lines are 6 inch,
Schedule 80, Carbon Steel, ASME Section III, Class 2. Jet loading was calcu-
lated following the methodology of ANSI /ANS-58.2 (1980). A dynamic load fac-
tor of 2.0 was applied to the full jet impingement force to account for the
dynamic nature of the loading.
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The target piping geometry is shown in Figure 2 of Appendix A.

The impingement loading was treated as a concentrated load and input into an
ADLPIPE model to calculate forces, moments and stresses. For pipe stress
evaluation, the jet impingement stresses based upon the amplified jet impinge-
ment load, which included a DLF of 2.0, were conservatively combined with
SSE-Seismic and SSE-Seismic Anchor Displacement Stresses by the square-root-
of-the-sum-of-the-squares (SRSS) method. These stresses were then directly
summed with f aulted deadweight, pressure and thermal stresses. The resultant
total stresses were below the Code allowable limit of 2.4 S *h

Support loads were evaluated in combination with faulted condition deadweight,
thermal and seismic loads. All support member stresses were below the f aulted
allowable limits adjusted for temperature.

|
*

Details of the analysis may be found in Appendix A.

Conclusion:

The above two examples have shown that jet impingement loads or equal size pipe
targets yield acceptable pipe stress and support loads even when calculated
conservatively. The examples evaluated utilized existing support designs and
hardware and represented both ASME Section III, Class 1 and 2 categories.

We conclude that we have selected worst case jet-target interactions with
added conservatism to assure that the safe shutdown of the Seabrook Station
can be accomplished when the jet impingement loads in question are included
in the evaluation of all safety related target piping systems.

We feel that these examples show that the effect of jet impingement on targets
of like size or larger are less severe than pipe whip ef fects and that the use
of such a screening criteria is justified. We, therefore, consider this ites
closed.
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Agree A

I)For Break 4 59-22G:

A)Tet 1=orgement j ce Occu.rrencee

:

AY $';),,s
, N| Pipeline RC-15-%-30|-3"

|
:y

y ,h' g' |, Q'' i/ ' s,,,,',l[d's
, 4s sch.160, SA-3"G.TP-316ce g(.-, ~' 6187, 2347 psi.ig -

,

J "**""43
,

_- g g= PIPE Break # 57-22Cr

g 'f b' ,ii Piecline Rc-59-3','
i3* F re, Sch.160(

:

s

SA-376, TP-3lG, ,

. Assum<d. y 6|87, 2347. psi.
In zon4. 4651

.I
yrcnn ANSI-ANS-58 Z-1980, pag <s 56~57, Ref.(0

fing =YqT5w[^ jf)------ ------ " - - - - - - Eqh- l)

fpt = CrP. Ac - -- - - - - - - - - - - - - - - - - - - - - - - Eg.(D-3)

. 7;9=KgCrP.A.f
'

--------------------(l)

{~ yow. page 58 In Ref.(l), h Shase j' actor, kg=0 576, for ircWarc

Jet Iwginging On pipe IJilh Jet Diameter {yealer bn Ta.rget
pipe. Dia.wieler.i

Assu.wie. 3he 3hrust Coep'crewt, Cr=1.zG, Jor A Stanwi-tJaler Mixed

fluid. 3hrough 3he pipe IJrth Fyretrovi coegrewt =0.

.
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P. = 2,347 asi.

A =f = " f'3 '' =y. 41 G tw' , Toy 3", seh.160 pipe
2

'

Tvom The y ure on Sheet 1,g
#L = ES

h =t. tan lo* = 2B & id = 4 137"

T= Radius 0) Jet cirde ={W+h =y x z.6a4+ y.937"
= G 25c".

*

. . Ajet =vP=1Tx fo 25* == /2. 2 72r /#

| h' = h - t = 4 937-o.437 = 4'5"
i s

3he Sepent Arc.a., A, Cam Be yu.wd from 7he Qualton on 3he.

Top ol ?ag417 In "h Egineers'&nual-Nuclson (2nd Ed.)','-Ry,(2)
7h<w

fc.os"p '-(Y-h')/zrh'-h'''. A h

= 6'25'CA ', - C.7s)" 22x s. tex <t r - si .s
-

z

% 774 #=

'

.. A 1

4,Q =A at -2A = |2 e.72T-269 774) = ys./)P in'3
'

S bstrtating All3he Above. Data Into quation (0 on Sheet I,
,

by =0 576xl 24x 2,347.x Sh,f3 h7j4f gf /g,

My =fy
App a d 'nomicj /oo d /oc/oy of f. e . %,, 7Ne nip fied'A

2(32%) = 4492 us. 7Xis any4iddMp s/ cy92 ds,
taif Ae ind es sk/u load 4 cospo/e hedkj r pymj pesl#~j,

,
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B)1*orworvu Loads To %rrous points on 7he Tornet Dioelme
e a L U * *'

?& l5-RG-8"yp.) u

8"
|

4 1

y 22*H
'

,

,

f 0 %
Zone. 433, On 150. D +'.

$ 9763-D-800015, kv.
@ 3~ Elbow;

% 4,

.t, 6* n

,el', q.hs+=

f()/
,, a

,

0~s
.

| 4

+\ o;.a
'

j @ center of I-pgewent
*

2*ElW @ Z*End.ofMacer*

Tor Conservative purpose,'Jreat Bam O-@ As A Simp -Spotted. Beam

3o Tajce. A Canc. Loa.d. Kyom Jhc {armde p 3he' Sample Beam, No.8,'0w

page Z-ll6, in AISC' Manual of Steel. Constvuction, 8% Ed. Ref.(3),
"

h Reactions Al points G And.@ Are:

g, = N{P b,4# x75=gg,jgtgg

R,= F;g-R, =hM2-2434 =GoSE? Lhs.

The Momerits At oivits,@@@ 4@ Ave.:P

M3= A=p ab , W .rx .g = 3ov o In.-ths.
,
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Wi ?bX = SYVL *7*5* 6 = /4407 in.-Lhs.3 ,g

M =R,x1z"=245%.xlI=2f 2/3 In.-Lbs.3

M.=R x 8"=fo5F x 8 =S2f57 Iw.-Lbs.

The. Moments Of Inctlia {or 2" And 3" pipes Of Sch,160,

I,.= A(d*-dI)=d(a.375+-1 Gs9+) =1 16z Im* , Tor z~?rpe

1, =% (cC'- d',') = A (3 5 +- 2 626+) =s. 03 z In* . For 3 yipe
~

3he Bendig Sksses Al ?orvits,@@,@ 4(E) Aye:

S = M d' * " . *03 2''-tores Esi*z! *3 .3 zx5 -/

S,= M4 d. ._ /947 x2 37F __'If* psi--

zI,. zx l.16z

S,= M5 f - x',,$g % 21:rp'4 psi.1

S , Mad. ,%IS9 x 3 5,;,ygg pg;.z y, 2x 5,o32 ,

For puding 3he Maximu.m possible stresses At 3he. Lo End.s of

Beam @-@, Use Another Approa.ch To Treat It As A gxed.-End

Beam TJiu The same concenblad Load. Jrom %e* Sample Beam,

no.17; on page z-irt of Rep.m,

M, Re,ab' Mz xizgsx7 s''-awz 1,._tss.

n,_v.,y8_wzx;z.,m.s.,,o,, ,, __ uu.
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hn, At points,@ And.@,

s,=M'[='Tx,,fg3~15=/gsf Psi,f z
2

s,.= Mod'. _.Mo/9 x3 s = 46/5 Psi.
zI zx y.osz -

3

dTotal othey sbsses At s-e k points In'lJestimahou.se's Amabis"
" W 6 G G

Jyow 'Jable 6-81.m "W4.stinghouse's Ana.lgsis" Till TiHle As Ref.M),

Jav.Iteel. Comditrom, primarp Slnss Swmmary Are Listed. At

Diferent Node Doin%s. 3he Corresyandimg Node Joints Jo Jhis

Calcu.latiam be Deterniineal.-Jyvm pg.6-6 of Rej.(4). hw 7he

Maximu.wi Stresses In Jau.lted Conditirn At points,@ Awd @,

Of 3his Calcu.lation Are:
S$=lG,990. psi., At Node point,zz70, Im Ref.(4)

S' =17,770. Psi , , 20 00> " "" " "

'Jhe. Allou)a.ble Stress j~or Both 9oimts,

3G,,,= 47,800. Psi.

D)Q Ayication g h Overall Mam'mu.m Stress At 'Ibe %in Cmcemed Wints

On 7he same. Branch Directly 7aking fr p, 3he Highey Stress Is At

pormt @,3hevi
Smax.=s++ Si= 14919 +I6p40

= 3/ 36y asi. <3S,,, 47,800. Psi.=

. 3his Bianch of pipe Is plidied 7.Take 3heJet hpg. Load.
'
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Du.e To Jhat No support Caw Jake 3h<. Axial Load, im Ei%ey Side

Of 7he Reaction Joyces Produ.ced rrom 3heJet I pimgewentyorce,

3he. Reaction Torces, R, And Rn,2 dill 1)irectly TransfeY To yof nts,@

Amd @ hw h Maximaw SlYESS At foink @ 15:
S' x= S,+ S'.= ff gyro +17,770. (Nb st.ress irlex c4F-#f 1

= o er231, UScl O ',

i
= 4g 6/6 psi. %=4'T,8oa. psi. j

. . All. 3he Lejl Hand side Bra.mches To 7ake oo rtia.1 Jet I ptwge.-
~

went pce 3hru. Ri Are gu.alified.
~

At piwt @,3here Is El A Corresponding Data.1m destivg eese'sh

Amalysis"; Bu.t, bever, S.=ll,681 psi. Is Averagelg Lower 3 ham

3 hose Im Ohr Joints, so 3he Right Hand Side Bramches To 74):e

partial et I*pimgemewt pc.e 3hru R2 Can Be Seen As gualifiedJ
A1.s o.

F.)Comc2usiam

A1.L h Dipeline, RC-15,15 Gualified To Take The Jet Iwyinge-
"

vnewt Loa.d. Created By" Break #57-ZZCr.

3he pavlialJel. b imgement Loa.d Taken By 3he.Only' pipe support,p

15-RCr-8','=R2= If05F tks., Idhile The Other fartial Jet Lyinge-

ve.mh Loo.d, R,=2439 Lbs.,1 Jill go 3o 3he"T" Joint Sha Jn Sg.@.

7hese loads Cxeate Bendry Moments, M,4 M., on 3hc Tao points As
1mdicaded On Sheel 4.
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jpor Break 44000-7G:

A)Tet Imotweewent T,orce Occu.rrence
i o

13 4 Pipeline MS-4003-og-906-6"*_[L sch.80, sA-lo6,Gr.B, 545V,189Psig.Ehy

. l['' '' kigg. [ h
g z,ye g3- -

e-, ,.,J k f
, . .,

% '' I

a Y .i.- . v s. y

'MadW/
\ ,' fry,,,/ See- Iso. Ng.t

\8F "h # 9763-F-zoz3ooykf|hMR)Assnm n

Mw N
Pi e Brea)(#4ooo-7CrP

.

Fi eline Ms-4aco-ll-906-6"f~4 Sch.80, SA-106, Gr. B,5457,78?pg.
~

Al Zone ISBOs

Jyom ANSI-AWS-58 2-}9803 Pbge 56~57, Ref 0)

{ =y47g{A d) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . gg, (g_ ;3

3'pt = Cr P. A e - -- - -- --- -- - - - - - -- - -- -- --- - - -Eg.( D-3)

f. = % P.Ae (A dI- - - - - - - - - - - - - - - - - - - -(i )'

j,,

[yom fage 58 In Ref.O), the shape Jador, Ky =0 576, 'for Ciredar

Jet l# pinging Ow Jipe hirlh Jet Drameter ple.r Than 7arget ige.f

Diawider.
,

'
.
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Tm Page 36 of Ref.co, h%st co<grerewt'rgy sotarated or

superheated steen,
dr =1.zG -P/F, Eg.(B-3)

Assume: P.= 14-7 psi.

P.=989 + 14 7 =1,oo4. psi.

. . Cr =l 26 - 14 7/1,oo4. *1 25*

.

A = *4d =? 5'7''' = 26 067 In' , yar 6'sch.8o pipe4

Fv==7heFgureonSheel'7,

L = 3 9. 3 " _

h =L.ta.m 10* = 39.3 A /o# 6.93 ~=

Y=Rael.rus Of Jet Circle =d D + h =Ex5 76)+ 6.934

= 9.8 I * ; h'=h-0 432 = MS -o.431 = 6.5 '
. . Ay,t =vr'= v x e. s i = 30z.33 Iw'

~
* 2

Ihe SpewY SYri, A, Ca.vi Be pumd. from Jhe quation on %e ' Joy
~

of page 17 In "3he qiweers' Mamual. Hudson (zwd Ed)~ N.(z),

7 hen

A =fcd' yN -Cr-Hyavh'-N'

9 S'' CA j',',2C- (3.sns]]2(e.s,Xs& G 5'=

= 118.o2 - 30 50) 87,43 I n*,
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.'. Aq =A .t-ZA = 302.33 - 2 x e 7. 43 = 127. 47 IdS

Sdslilu,liwg All Jhe Above Da.la. Info Egudrow (D,

yi.p =0 576 x l.zsx 1,0o4.x z6 067 )
/2

o,

= 7945. Lbs.

App |y' a. d /b o g/ f e |sv~ of 2. O ; %%
ampbke) jt?cmicWmp = 2 K T94 6. 4 Ispgo (f_ 7&

are dOmj)AAW Yn/n 6/ s| 15,890, g%, is

f ' U:us;S|da
NJ &Jt

atf J~y3|na(, A:b Ceinfa/e
.

B) Stresses And Support Loads of Line 4003

1)Using Uhe Rdio,ISA99Io,oco,Maltiplying 3he Results of :fiwp=10,000.

Lbs., As Am~Ex.tarwal force", put into "ADL-Pipe tiodel", lhe

Joyces, Mowients And Stresses Al. Various Nocle points Ovt

| '3he '?ipeline, MS-4oo3-06-906-6" As shou >n On h Iso.

Dg. No. 7763-F-202300 (Fr 2 ), Are obtatoed Fro-- *-
b der Dulpu.t'.'| y

z)m <?rpe stresses pae. Io D<ad oeight, hrmal nyanstow ,

Seiswic, Etc.,1dere pyovided Bg"FMEA'.

3)Co,nbiwe All 3he Slyesses Obtarved Above Into h Tables As

Shown Op Sheels 10 Awd 11. % Jet Impitgemewt, SSE
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awl SAD-SSE Lcxu2s are combinc.a usm3 the SRSS. methoo.

4)'3he pipe suppyt Loa.ds Du.e To Jet Imprwpemt on1g Are

Listect. OE Sheet 12.

C) Stress orofile. Tabalatiom
-

SAD-ssE JetImMode, Dead. IMcmal,
E8""b =S$ENo. hitight Prsssure sosE ubuP'ngew[nl 30 "b

5 2. 5,14 5. 47 132. 66. /26 Sp90. .

3,o67 7;3o6 g/44 14,357. 25,29l.7 16o. -

z,24z. 1,12 Z. //47#. 12p55. 20,945.9 I68. er

z901. 1,550 QS/0 1,11 2 . IT,II510 56. n

| 1L 42. cr 1,To2 1,278 2,8t$. 4,l48. I2,069 ,

!

2,942 1,984. g//68. 29,601. 33 0613 101. u .

3,2.z8 2,14 6. g // g , 9,05 c). 17,664. !14- 114. n

$476 2,576 /5%. 10/o45. 21,871 ;!6 188. n

4,750 z576 ffo&I 9,9 41. 20,91417 375 r'

ir 2,380. 2,18 2 49'98. 14,107 22,275.
'

20 3j7
1,470 4,638. /442 6,930 19,337. jzz 215. er

4,888. 3,448. ~748 2,766 14,903.24- 3'l4.- n

| z6 353. r 8,174. 3,31 z. 6P40 4,574. 19,316.

27 z60. n 7,746.. z,304. / foc. 4393. I8,602.
,

21 223 n 4,428. 3,026 /, ,104, 2p40 13,951

.



.
,

II.

SSE SAD-SSE Id I+Nocle V44d. Iwbr. mal. %),
No. t)dght presset. ttX0SE 57,3f8E N" W

3| 'J70. 5,145. 2,755, 9,19 6 87 0. 1,sog. le,os4.

33 811 n 1,14 2 8,978. 450. /p64 /6,150.

l,56 G. 2,556. I26. SoI. 1522.35 103. n
,

37 349. 's 2,58E 3,756, 176 853. Il,760

2,486, 4;46Z. 214. f)SS. 12,775 i33 530. n

1,467 3376. I84. 787 Iq844. )40 %7 n

2,34 Z. 4,986. 240. l/35 /3,37342. 64E. n

43 318. n 2,13l. 4626 240. I,s i o. /3,924

926. 2118. Il 8. 221. 8,462.45 253. n
3

i f 0. 2,184. }44. 53. 8,72347 477 n

1,496. 2,508. 186. 47. 9,79249 636 n

1,635. I,668. 170. I29. 8,988.51 5Z4 n
.

1,310. 1,944. | 70. IG2 9,281.53 368. n

1,991. 2,848. 152 94. /0,23s.54 248, n

1,I61. 2,934- I14 12 6. 9,602, f56 257 n .

18?. 3,656, 30. 98. 10,2G7 |60 483. n

1,349 1,782 42. 1 1 (, . f}ssf. !63 57 6. n

786. 1,412. 4-2. 20 3652.. |65 308. n

1,673 3,100, 80. 14 2 10,697
|67 775 n

v 2,151, 3,l72 122. 183 Is,4 to.71 2,937

. . . . . .. .
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D)Smyt Loads Due 7o Td Imoiwaewient LoadMa
e u o-

en

Y Y *
Node

SYOTk N3*NO. (Lbs.) a.bs) (us.) (Yt-Gs.) Cit-Gsd (8-us-)

20 4003-se-zz 0. 13,14 9. O. O. O. O.

v -SG-23 - 23. 1,485. O. O. O. O.
24

9 -RM-z4- O. O. -42. O. O. O.
29

-Rg-25 0 O. -89 O. O. D.
35 n

-SG-26 0. -19 6. O. O. O. O.
45 n

-RQ-17 0 O. I27. O. O. O.56 n

-n4 -29 0. . O. O. O. O. O.
79 n

5 "T'-Anchor 57. 4f14. 18 -3p 27 -45 G,9Gl .

76 4003- A -2s -33. G. -15 -60. so. 93.
1

E)Cowe.lusion
3he Maxiw1uwt Total Slyess is Al Noole '?oind,413, Right on %e

-

Jei impigimg Center, L)here
| Smx= 33,906. psi. < 24 Sw = %,ooo. psi.

bhrle Sw=Sc.=l5,000 psi, py SA-106, QR.B, Gybow Steel .

Thus, This Tayt Dipeline, MS-4003-01-106-6* Is gudtjied 7,

3akt '3he Jet 1xptwgewievrl Load q.yowi Byeak 4 4000-74."
"

|
.

..
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III) References:

1) ANSI-ANs-58 2-198o

z)3he Emgineers' Manua.l-Hudsov) (2nd. Edition)

3)AISC Manna.1 Of Steel Cowstmctiew(8th Edition)

+)WCAP-9p6, ASME Section 1 Class I pipe Slyess Analysis -Jor

lhe SeabYD0}( Nuc[edY feMefd.kiMg SkafioM lbik), By:h)tShTwghouSt.y

Electric cop iom, Nu.elear Eviergy Syslewis.t
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