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Mr. James G. Keppler, Regional Administrator
Region III
United States Nuclear Regulatory Commission
7^9 Roosevelt Road
Glen Ellyn, Illinois 60137

Dear Mr. Keppler:

This letter transmits the information that Toledo Edison agreed to provide
in the December 21, 1984 meeting at the Nuclear Regulatory Commission
(NRC) Glen Ellyn offices, between members of the NRC Region III staff and
Toledo Edison representatives, relative to a failed snubber found on the
pressurizer surge line at the Davis-Besse Nuclear Power Station Unit 1.

The listed information was requested prior to return to " full power"
operation following the refueling outage.

(a) Calculations to demonstrate postulated failure mechanism.

Calculation number M8, Revision C3, is attached, which models the
failure mechanism for the failed snubber. The results of this
calculation conclude that a transverse loading of 730 pounds with a
deflection of .042 inches (assuming a stress concentration factor of
1.6) would cause failure. The postulated failure mechanism is
supported by the calculation.

(b) Calculations to demonstrate the adequacy of the Nuclear Class 1
stanchion to pipe weld.

The requested informatfon is provided in the following attachmests:

(1) Calculation number C-PS/PSU-1;
(2) Calculation number M8, Revision C2, in its entirety; and
(3) Calculation number M8, Revision C1, Attachment 1, Sheet 1 of 1;

Attachment 2, Sheet 2 of 4; Attachment 3, Sheets 2 of 3 and 3 of
3; and Attachment 4, Sheet 2 of 2.

These calculations show the stanchion to pipe weld to be acceptable
for the design conditions.
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(c) . Review of the pressurizer surge line, restraints and surrounding area
ro assure adequate clearances.

Field walkdowns and measurements were conducted on two occasions.
The.first on December 22, 1984 (Plant in Mode 6. Reactor Coolant
System (RCS) temperature less than 150*F), and the second on
January 11, 1985 (Plant in Mode 3, RCS temperature 535'F). The
relative displacements of the pressurizer surge line at the failed
snubber support location was: up (+7/8"); east (-1/4"); and north
(-1 3/8").

The analyzed thermal movements shown on Attachment No. 7, Sheet 8 of
10, of Calculation number M8, Revision C2 were: up (+.177"); west
-(+.69"); and north (-1.651"). These movements consider the maximum
operating conditions, hot leg at 608*F, and the pressurizer and surge
line-at 670*F.

Since the' temperature of the RCS when the " hot" measurements were.
taken was less' than the analyzed condition, the actual movements
will be different. Bechtel-performed a thermal analysis of the RCS,
considering all the various operating and start-up conditions.

Results of this analysis show the surge line can move in the opposite
direction and with magnitudes different from those originally con-
sidered. For example, when the hot leg is above 500*F, portions of

' the surge line can be at significantly lower temperatures due to
- minimal flow- through -the surge line and normal heat losses. This can

,

result in line movement slightly east, as observed.

~ ~

Accounting for the observed thermal movements and evaluating " worst-
case" combinations of start-up/ operations, the range of movements

~

does not invalidate the design.of PSU-R1 as presently installed or-
leasen the interference with the wall that was postulated to cause
failure of the snubber.

-The field _walkdowns also confirmed that adequate clearances are avail-
able for the pressurizer surge line, pressurizer spray line,=and pres-
.surizer sample line in the area'in question.

Based on the above,1 Toledo Edison is confident.of the adequacy of the new-
: support-design,_which.was completed during the refueling outage as correc-
tive. action relative to' the failed snubber.
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Toledo Edison feels the information submitted in this letter fully addresses
the concerns expressed by members of the NRC staff in the December 21, 1984

. meeting, and, therefore, removes the constraint to proceed to full power
_

operation.

Very truly yours,

ffk:= --

RPC:JKW:n1f
cc: DB-1 NRC Resident Inspector

.,
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'

4.7. STRESS CONCENTRATIONS

The formula o, = Mc/l was d. rived in Sec. 4.4 for a member with a
plane of symmetry and a uniform cross section, and we saw in Sec. 4.5 that YkC
it was accurate throughout the enbre length of the member only if the
couples M and M' were apphed through the use of ngid and smooth plates. h pg Q,Y Qy-QUnder other conditions of appheation of the loads, stress concentrabons
will enst near the pomts where the loads are appbed ''

thgher stresses will also occur if the cross section of the member un-
dergoes a sudden change. Two particular cases of interest have been stud- _

) --
ied.+ the case of a fLt bar with a sudden hange in width, and the case of

. ){. g,p
4_ -

a flat bar with grooves. Since the dtstnbution of stresses in the critical cross Q
sect 2ons depends only upon the geometry of the members, stress-concentra-

'

tion factors may be determined for various ratios of the parameters in- ' E M ie
vohed and recorded as shown in Figs. 4.27 and 4.28. The value of the

.,

30
d

28 -

28
26 ) g, 7-'' I f . b
24

24 = LIO

{j L2D/d = 110 pf . g,
2.2~ f

1 Did = 125 gn f g,g _Sc
2hE

hhD-I D/d = 150 .

"
[D/dbhD/d = 2 00g

\ .

D/d

A= 4 00 '/ wx
<

i "
Tm TT=%''

0.1 0.2 0.3 0 4 0.3 0 6 0.7 Q,,
0 0.10.20.30.40.50.6 0.7 08 0

rid rij \

Fig. 4.27 Stress-concentration factors for #at
.Mg. 4.28 Stress-concentration factors for nat

cars with futoca under pure bending t bars with grooves unoer pure bendin9 t

.

G

-.

8

.

-

1 M. M. Frodit, "Fbotoclutic Studies in Strem Concentratice," MacAawn! %
August 1936, pp. 485-485L ,
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FIGlJRE AF 11 Shaft with Fillet. The tensile load is central. Torsion curve D'd = 1.2
FIGURE AF 14 Shaft with Groove.
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_ ' LOAD CAPACITY DATA SHEET
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4. COMPONENT SUPPORT INFORMATION
-

'lTEM MATERIAL SPECIFICATION ANALYSIS

REAR BRACKET BASE PIATE SA-515 GR 65 or SA-36 PIATE & SHELL'

'

. .

REAR BRACKET LUGS SA-515 GR 65 or SA-36 LINEAR*

.,
.

SA-193 GR 3 7 LI: CAR
REAR BRACKET PIN

SA-515 GR 65 & SA-36 LINEAR
PIVOT LUG

-
.

PIVOT LUG BASE PLATE SA-515 GR 65 & SA-36 PIATE & SHELL *

*

ASTM A 108-73 GR 1018* PIATE & SIELL .., 1CYI.INDER CAP

ASTM A 519-74 GR lois CWd PIATE & SHELL .

CYLINDER BARREL

TIE RODS ASTM A-193-73 GR 3 7 LINEAR*

.

TIE ROD NUTS ASTM A 194-73 GR 7 LINEAR. -

'
s

PISTON (1 1/2 - 6") ASTM A 108-73 GR lois* L:NEAR

FISION (s') ASTM A434-64 CIASS SC LINEAR

* PISTCM RCD ASTM A 434-64 GR 3 C* LINEAR

54-515 a 65, SA-36,
' *

CTLINDER ROD ETE SA-182 GR F22 LINEAR
*'

. ,

PIPE CIAMP (DESIGN TEMP = 650 F) 54-515 GR 65, SA-36 LIEEAR
.

54-307 GR B*, or ASTM,

,[ $
-

CLAMPING SOLTS (DES. TEMP = 650 F ) A-307-74 GR A* LINEAR

| (*
,,

,
<

CIAMP Imp STUD SA-193 GR S7 LINEAR
I

* - 84-515 GR 65, SA-36,
EXTI3tSICERCD END (FIO. 201 CWLY) SA-675 GR 50-70 ;L W e-' *

'

--

. .

u _

.
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pumeier.m. (=m) me. km ** W mim, mm.
g (Mpap (WPa) ,,,, g

MAGNE*,,

90 (620) II0060) 20 50 FORGIN
l% (3s tlandiseder so(350) 105 (720) 20 30

3100.4,l a, ,

Over l% in 2% (38.1 to 633 Aisct 75 (320) 100(690) 20 $033' ,g yg
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'

Vield Steesigus Velues,S ,ler Festeste Steele end Copper Alters for CIsomes 1,2,3. and MC Linest ivre t ,- : Saspoorte I *C 1 ? O9'
y

,

i b (D
,

',, Type hein Asin Yield seeenotti. bes Insultipsy try 1000 te etsteise poll / \
,

8- geassiinal P. Oreisp Prosheet 8posiflee. er Class Pfotee Yield Ultinesee for siistel teniperettarse. F, riot te onceed'
a- see, pse. Forsia asesi pee, crede

jN. % -** ySereneesi Tennise-

, M AISI4140 Rar A43464 .- BC l_2 110 110 110 0 192 9 99.4 96.6 916 '8'i5 R6 A R16 - -
h ' h' -

-

serensisi 100 200 ano 400 n00 800 eso 700 750 800,

\
, *

4145,4340 Bar A4344 gBC I,2 105 125 105.0 98.1 948 912 89.4 85.5 82.9 79.8 - -
,,,

-
-

Bar A43M4 - DC I,2 95 115 95.0 88.5 85.4 83.0 80.6 77.0' 74 6 72.0 - - hBar A4344 - BC j, 2 85 110 85.0 79.5 76.8 74.6 72.4 69.1 67.0 64 6 - - hBar A43M4 - BC 2 80 105 80.0 748 72.3 70.3 68.1 65.1 63.1 60.9 * - -

, _

AISl 4140, Bar A4344 - BD 1.2 , 330 155 130.0121.5 :17.2 Il4:lell0.7105.7102.5 98.8 - - EhN 54143,4340 Bar A43M4 - BD 1,2 120 150 120.0 112.1 108.4 105.2 102.I 97.6 94.6 91.1 - - %.k %' h d ;;Bar A43M4 BD 1.2 110 140 110.0 102.9 99.4 96.6 93.6 89.5 86.8 83.6 - -

-

Bar A4344 BD 1,2 105 135 105.0 98.1 94.8 92.2 89.4 88.5 82.9 79.8 - -

gs-

x 99 '

Bar A43564 BD I,2 100 130* 100.0 93.5 90.3 87.8 85.I 81.4 78.9 76.0' - - phj
- "

Bar - SA.540 B'21,822, 1 1.2 150 165 15a0 leal 135.3131.7127.7122.6118.2 lito - '323,B24 - h |mw Bar SA-540 . B21,822, 2 1,2 140 155 14& O 131.0 126.3 123.0 119.1 !!4 0 110.4 106.3 - - [I4

O B23,524
aBer SA.540 321,B22, 3 1,2 130 145 130.0 121.5 117.2 114,1 118 7 105.7 102.5 98.8 - - S <>

.

B23 B24 MBar SA.540 .321,822, 4 1,2 120 135 1240 lit! 108.4103.21011 97.6 94.6 91.1 - - h*
B23,824

c-Bar SA.540 821.322, 5 1,2 100 115 10Ee 915 9E3 87.8 85.1 81.4 78.9 76.0 - - 5523,524
**

Bar SA.540 521,522, 5 1,2 105 120 105.0 98.1 948 912 89.4 85.5 82.9 79.8 - - h523,524 -

j'!mie,Be, -

nSliePro A572 74 42 60 410 40.0 38.3 36.8 35.2 33.5 32.7 31.8 - - O
-

m as,Ber "
bleepes A572 74b 50 65 50.0 47.5 45.6 43.8 41.8 39.9 38.9 37.9 - -

-

3NWMe.V Fee 8be A579 70 12e' - 1,2 140 150 140.0 138.6 134,0 129.5 127.7 126.3 123.5 117.6 - -e mes Ber O
>*

Shapes A588 74e A,5 - 42 63 410 4&e 38.3 36.8 35.2 33.5 32.7 31.8 - - $- mee.Ber
Shapee A588 74e A,5 46 67 46.0 43.8 41.9 40.3 38.6 36.7 35.8 34.8 - - 7

e

mee,Ber
OSliepes . A585-74e A,3 50 79 50.0 47.5 45.6 43.0 41.8 39.9 38.9 37.9 - - ==a 3-

Tube A618.74 - II 50 7e 50.0 - - - - - - - - -
@ *

-

Tube- A615.74 911 50 65 50.0 - - - - - - - - - gc-
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MODULI OF ELASTICITY OF MATERIALS FOR GIVEN TEMPER ATURES
-

Modulus of Elastscrty, E. = Value Given x 10' (psil for Temperature (F) of
.

Maeorial -325 -200 -100 70 200 300 400 500 600 700 800

Ferraus Materials
30.0 29.5 29.0 27.9 27.7 27.4 27.0 26.4 25.7 24A .

.,

Carbon stools with carbon content

31.0 30.6 30.4 29 3 29 5 29.0 28 3 27.4 26.7 25.40.30 or less. 3% N.
-

_
Cart >on steers with carbon content *

31.0 30.6 30.4 29.9 29 5 29.0 28.6 28.0 27.4 26 6- above 0.30 ..

Carton-molybdenum sveets, low .

cnrome steels through 3 Cr
29.4 28 5 28.1 27.4 27.1 26 S 26.4 26.0 25 4 24.9 . ,'

Intermediate chrome steels

30.4 29 3 29.4 28 3 27.7 27.1 26.6 26.1 25.4 24A 24.1(5 Cr through -9 Cal

Austenitic steels

30 2 30J 29 2 29.2 28.7 28 3 27.7 27.0 26.0 24 2 23.1(304,310.316,321.347)

Straight chrom um steels
(12 Cr,17 Cr,27 Cr)

Nonferrous Materials

High Nickel Alloys g
N.Cr-Fe~' 31.7 30.9 30 5 30.0 29.6 29.2 28.6 27.9

... ...

'.
N.FeCr - ...

Ni-Cu
29.0 28.4 27.9 27.5 27.1 26.7 26.3 25 3, , , , , , , ,

I... ... ...
Ni Cr-Fe-Mo-Cb

Other Nonferrous Materials
... ... ... ... ... ... ...

22.0
... ... ...

Copper Necket (70-301
11.3 11.1 10.9 10.6 10 3 10.2 * 95 85 ... ... ...

17.0 16.7 16 5 16.0 15.6 15A 15.1 14.7 14.2 13.7Aluminum ...

Copper
15.5 15.0 13.8 13.2 12.5 11 3 11.2

...
... ... ...

Unstloyed Titanium

.

.

% ~

' -

t_ = er* d i es* t 77* | x t o s.t-

-

=.pr
&.

. .
.

.

. m m

., g
: *.

?..

-

-.___r- .c



- CALCULATION COVER SHEET
Discipline Civil / Pine Support 49

,

PROJECT DAVIS-BESSE UNIT 1 JOR NO. 12501 CALC. NO. O - D MU -I*
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PROGR AM NO(St see below VERSIONIRELEASE NO. see below

C PRELIMINARY CALC. O COMMITTED PRELIMINARY CALC.

C SUPERSEDES CALC. NO. X FINALCALC.

STATEMENT OF PROBLEM

Design of Pipe Support for Structural Stability
Support No. DSU-N\ %U P-.I

3

O For Cales. See Calc. No.

O No Cales. Reg'd. OK by Inspection

SAR CHANGE O
SAECHECKEDM SAR CHANGE REQ'D D NOTICE INITIATED

( SOURCES OF DATA
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OR IGIN A T OR.0, y,.M"' DATE.Y.N D CHECHER...I..h.'.# D A I E . 8.i[.''. [.b CALCHUN.9.Y.Nh'.II
PR OJE C1.%.0.9. .M.k.k.$ . JOB R .l.%5Q.1 STANDARD COMPUTER PROGRAM ME-210 REV NUM.. 9.. SHEET - 9 0F

uQtT \.

VERSION : 5 .

RELEASED : DEC 15, 1982'*
.

,

USER MANUAL VERSION : I*

*

THEORETICAL MANUAL VERSION : 1
VERIFICATION MANUAL VERSION : 5.

.

' 8 I J L A A R D S T R E S S A N A L Y S I S F 0 R C Y L I N D E R S
t __.. ____..._______..___..._... ..___ _ .___....___ ....._____________......_..____________.._____________.._____...

?
'PSU -H1,RI *

I N P U T D A i A*
*

i ___________.____._ .__ __________

t -

) P ML MC Mi VL VC MA MB..

(LDS) (IN-LSS) (IN-L8S) (IN-LBS) (LBS) (LBS) (FT-LBS) (FT-LDS)'

........__...........__._____..______...... __________.

1 2400. O. 20400. O. 9. O. O. 0.
,

; 2 3980. O. 33J50. O. O. 9. O. 9.
| 3 5015. 9. 55848. 9. 9. 5208. O. O.
:-

.

VESTNR VESSIA Cl C2 SHAPE PRESSURE SM DEND R

(IN) (IN) (IN) (IN) - (PSI) (RSI) (IN)
- ..........._ _.........___. .__...__...... ......

i 1.0000 13.2500 4.4250 4.6250 CIRCULAR .0000 .0000 .0000'

2 1.0000 13.2500 6.4250 6.4350 CIRCULAR .0000 .0000 .0000
. 3 1.0000 13.2500 4.6250 4.4250 CIRCULAR .0000 .0000 .0000
.

*

1 .

!! MAXIMUM PRIMARY PLUS SECONDARY STRESS INTENSI17'

;

i 1.0000 -1.18 .63 -1.18 .63 -5.06 3.87 2.71 -2.61

MAXIMUM PRIMARY PLUS SECONDARY STRESS INTENSilY

1.0000 -1.91 1.03 -1.91 I.03 -8.21 6.30 4.40 -4.25
q

'

MAXIMUM PRIMARY PLUS SECONDARY SIRESS INTENSIIT

1.0000 -2.78 I.56 -2.78 1.56 -13.98 ta.M 8 .1.' -7.51

L== . . _ -_ _ _ _ . ___ _

:



n

e-
a .
D

&
'

(
_

.a.f
A .

T *p,,

I
*O -<

ea. e

C.e
*

%
s. *

O. e .

*I eo.e
r .
O E
E D

2- .,
-

- 3*
C k'

t .;E

ee.
---.e

"|>

= . * * ,
==

No .J
,J e 0 e===* 64.8
e E

w *
=

== 2" O
4 G *

O iar 43
.D T
C D
E e
.k T

e
* E 9*3

%e snA O
e == U3 O N som

g >=o D LaJ O *

(
==4Q e .L e w tr3 t|D
LAe C e A N *

e Q # * If3 E
Lado f3 e >=- O *=
>=#e e a h"3 84'
2* 4|m e C es e
e-o

e .E e EON T
e at e eA e
e .:n CE" == In U3

E E == O 6 p. N &#3

w4 CD l#3 e CD &as
E2C e- % (#5 f% t#3 e

(J (#9 ED LaJ e taJ A P=

saa % % OO LA
E N w == 0 %. J

uJA1 *RJ ==

LA e e-e I.nJ e.e
taJ >+ e (#3 LA ==

^ &#3 3 L M t#8
<>se q#3 eQ w

>=
a taJ e 0

e E m gh. E * *-* t#3g *** EE :De t#3 >= e 4 e OEsO E (#5 O *e t#> * %K
w D LA e

de > E a == Lea E M&
A w w C#3 C#3 >= E EB L&A 0 4E

,,,,,*'*f.*e J 0 OO OO OO E atye. 2. tad A A E. ve e Ew p e dz. O N ag- N asa <y ag=
f o a E O RJ p. o=O LA 4 0 rs as" f% *e- as* v las r*3

.

LaJ Q E LaA a taJ == LaJ 3 0 e e e e e e E as
*= dit GA th s-eCIC O t#3 A >= Q 0 e t>. *4" CD* t> CP= >=

4O E#8 * 2 w 3 2 (#3 A J 0 NT N '4" . *E' 54" las
J:b "'t LaA 4 RA e p- O J 0 a t#3 taa

EJ .J t#3 E tad a II3 4 8 Ee 4a
O 479 .J Las Q da e o V 4 E.J da
E laA 4 E C3 (A >+ e SE

99 yQ e/ Q
a-. A 3* b E 2 A En = |ht === *O

f
u<== i O.un a E .as .= w8 -

== 2 O o o c3 J==
4 CJJe GA t#3 E t.3 w Lad to IM 'o"t gg d eEe C3 tad 4 ==e EA A eC f% N

* A QC EA E te# m C3 O N CEB e It 4.aJ 0 3E
* h e taa gE EA 4 O e th **3 au" O 3 0 P't O f% t>= tip en Q CD d s
* O. A a La. (A 3 t#3 tra == O O^ J 0 O *E' Ik wt rs == p= 6 4.aJ

e # .= Ig e lad O taJ nn N n esa N oE q 0 e o e e o e ==
.e N taA O e O CE J >= f% e e * &#8 |||> 0 a4" *W" N r% au" f% ese Z w

0e y 0 e== E in >= a anse oO taJ a4* ID Ow e.= == == == == e= ret 3 ==e

O N eCa EE EJ
O. O, led E taa 4 44 4

*e [4 . 3 n t#3 .g=. y ga n.JE tad A e . .
== E3 3C E.9 t#9 BC e lad an 80 44 m. E O th.(,) * *

3 e g3 3. E e E (#3 e aC q#3 t#3 LaJ *M at == 4#3e .

# >= a=e O ** laJ C3 3 taA t#9 84 QC O NGC
* duC 0 talO G =A >= 3 dE t#3 CE E#9 N M Lad M P= e

4$ f*3 and
E.=*= a e >= <E 4 4 CD s.=> 4 N N 44 sh. LaA 8K (#3 g

( = Ee4 *= # E m eg >= A 54 LaJ aC44GA==CA
|E u # 4 >= tad 4 J ag e .J K t.3 >= t#B t#3 64 t#3 taJ 3C
** tad - # 2 u 4. A C3 E sh SE J dh. E GA laA 4.aA las J u taJ 3
49 "4 # 4O w en e4 >=e E E J GC # Gas E C3 .

** O # 3 =J # C3 2 E *= *= *= >= 4 >= 4 E >= .J -

EE' C3 E et J at AC J 43 4 E (#9 GA E EA 3 2C 0 W tae
*

O 4. >= tadled 4 LaAtad 4 Rad 4.aJ ==e fE L3 QC C3 83 0 4 at 4 at 4 de Ee
,is* >=P= * * > = 0. dh. (A LaJ e o taJ taa tad E A laa 0 == == NN 983 F89 dRC C3

O E E I#9 E E EA >=e e-o bad 4. LaJ dh 44 E 4 -J E 8 CD dE taJ ."
r{-

,

A tad tad M tad gas e-g A A e Q 3 Q t#9 >= EA 4 uI w w ser*

k
. . .

O D

e. . / gc'>- e **.e eee. a-eemen--e======== -e e.e...-e = r . . . .. ae o e .e_,___________________
_ _ __ _ m--



. _ _ _ _ _ ._ _ _ _ .__ _ ___ . . _ - -

m .-
-

Md6 cal.CULATION COVER SHEET
%.

JOB NO - 01 O O 9 M EC H.f PQecrgPROJE C- M'5 C'5C *' ~

DisciPtiNE

SUBJE C~ kB C Vt5\ W n U'1 5
I F6LE NOJ

CALC NO '

ORIGIN ATOR W 'h\ DATE bb'A * @ W "

MW 7//3!PL" 3
' ^

CHECKE A - ~ ~ DATE - NO OF SHEETS ur
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2.0 ISOMETRICS
.

Tne following isometrics have been used in the analysis.

Piping iso. No. Rev. No. Piping Iso. No. Rev. N o.
4-

Isina 95/s5v O
i

-

&

mADE F R o ^A W At K, DOWN oF S U W.(.n E t sw E ,~

DESIGN DOCUMENTS*

'

1. Code S ASMECodeSectiontilSubsection N B

C ANSI B31.1

0

/[ Rev.
'

2. System Flow Diagrams

"/n Rev.

Rev.

SEE '/ '7. y o) -g g o 3.l-2 Rev.3. Piping Class
,

! 4. Piping Class Summary Rev.

5. SAR R Checked O Not Checked.

o ma rs /V\ c o E L ~~ AT7 A ( H mE VT 'l .

, ,' f g o(. 7/2 p i n -H o , t- m , A 2'D f: 5 N *
,

'' 3^ 6/i s /4t,, , ,

7/I|KL II Y
COMPUTER OUTPUTS (Snumb No. & Date)

1. U.s c i a a t MPt4 U5"'- (Hl' o.e-4ivei 6737D U3c/tt

| P4 0,4 wd. 91 ma . [H -1 o. e. A f uel 6, 3 "jt t/ 6 6 /h/6Lw r is s7

2. Weight E '' ? e 4 w d s -t 7 ^> u 1. / H-1 i w o. -l ' , \ G 3 4Y7 6/2ffet
3. Seismic

'

4. T u tr.sA L G 73 77 ||- 2 4 -94 ( NoRH A L o PE R-)d'

'
a,o r):

@ 74 f f li . 30-P4 ( W'fd A PfL'f D T&ERM,A,l. DisPL)

g. 74 S g #1. ol 5P4. ( wlTH "d EROTHggM AL .p lS fl.

-)$ AT a t 48.

'

v

ANALYST N 9 NATE 8'#* 8-4 CHECKER DATE 'I-4"N
| 9 <d
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.
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Bechtel Associates.

Professional Corporation (Ohio).

.-
' 15740 Shady Grove Road

y Gaithersourg, Maryland 20877-1454
,

-

& 301 S 3000TELECOPY
,

i Mr. J. K. Wood
Ganeral Supervisor DEC 5 1984

*

Facility Engineering,

Tha Toledo Edison Company
- P. O. Box 929

'

Toledo. Ohio 43652
.

~Daar Mr. Wood:;

The Toledo Edison Company
Davis-Besse Nuclear Power Station.

Bechtel Job 12501
TED NCR 84-180
HYDRAULIC SNUBBER PSU-R1;

'

File: 0270, 1523D, 1470, 283293
BT-15086 (A218)

Attached'please find our recommended disposition of TED NCR 84-180 telecopied on
,

November 7, 1984. This NCR addresses seismic restraint PSU-R1 on the Pressurizer
Surge line, found with one (1) broken hydraulic snubber. Our evaluation and
rocnalysis of this condition has identified that a thermal interference existed
during normal plant operating conditions. This interference resulted from
in ufficient clearance between the restraint and the secondary shield wall.

i

All stress leve'Is on the Pressuriser Surge line and supports were found to be within
interim criteria for both the condition of the actual thermal interference and a4

p:stulated SSE event. However, for long term plant operation the restraint must be
modified in accordance with the attached sketch.

In addition, B&W specification 3002/NSS-14/1077 page 8.6 (7749-N-505-22-6) should be
revised to show the correct thermal displacements, presently shown reversed between
node points 1 and 2. This change has been incorporated in our sketch of the *

restraint modification. In addition to the revised movements, a new cold spring
catting for PSU-B1, and revised hot and cold piston settings for PSU-R1 have also
bsca included.

'
'

| . As discussed during the engineering review meeting held here on November 28, 1984,
we will require, in addition to the 115 jobhours already authorised 130 jobhours to
cerount for our engineering effort to design the restraint modification and complete
ths operability evaluation. .

Alto as discussed, it will require 200 jothours for us to amend B&W's Nuclear Cla'es
I ctress report for this line to reflect the modified support configuration and the

'

effect of the thermal interference.
'

AirAc H HENT No 7 i.

AMak%: b f* Af '2 + 4 s.n r, No. 1 *F 88

c A' t1 i :. - -
Off 'lf-r-s4 N8 ' #8' de # "

c__>
'

,
- ._ _ ._. . - . -



DEC 5 984.
.

.

Mr. J. K. L'ood 2 BT-15086

,

'

If you have any , questions, please contact us.;

*

i Very truly yours, / <
.

F 7 !~

; ,
-.

J. W. Fay, Jr. '

.

Project Engineer,

|

JkT/RDK/jil-

Attachment: As stated above
cc: 'J. F. Helle w/o

C. T. Daft w/1
R. Rosenthal w/o
Records Management - Mail Stop 3021 w/1
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Disposition Justification (17) (cont)

cross member (part 7) and the secondary shield wall at the 45 vertic'al offset. All
stress levels resulting from reanalysis of the pipe and pipe supports on this are
within interim criteria. This reanalysis considers the effects of both thermal

'

.,

interference with the wall and one (1) snubber inactive.

The support should be modified in accordance with the attsched sketch, 1) deleting
the west 1-1/2" snubber; 2) replacing the east 1-1/2" snubber with a 2-1/2"; 3)
cutting the upper cross member to eliminate 'the interference; 4) adding a vertical
brace.
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,- Introduction

- This report con +=4na the stress analysis of the surge line. All

points in the surge line are analyzed im 1"Mng the binetallic weld at

( the hot leg eurge nosr.le. The analysis of the intersection at the pas-

'

suriser and is cantained in pressuriser Design Report " Surge Nozzle Analysis".

The branch intersection analysis is cdontained in this Design Report under a

|
different section " Surge Nossle".

Results
*

All points ir. the surge line satisfy primary stress limits either in-

accordance with equation 9 or per Appendix F of the 331.7 coda. .

*

For equation 9 sinclified analysis

und== Primary Stress a 22074.96 psi <15 s F
'

No.d== for an elbow (joint 3) = 22074.96 psi <= 24800. psi e670024800. psi
Mxria== for a straight (joint 1) = 10220.54 pi < 24800. psi

. . .

'

All points in the surge line do not satisfy the 3 s, primary plus secondary

.atross limit. Bovever, a=?aulations are ymyided showing that an Elastic-Plastic;

| -

.Wis is applicable.

und== primary plus secondary stress (Biast@c Weld) (joint 54)
50100. psi e650. F (PM E C-t1)= 75997.62 pai > 3 8 =

Mad == primary plus seccEdary stress for an elbow (joint 2)
= 67368.71 p i ) 5o100, p i (past c-l3)

Primary plus se stress for cycles occurring more than 240 times:
Joint 2 = 36860.1 psi < 3 s
Joint 3 = 337tf.9 pi < 3 8, = 50100. psi
Joint 19 - 369E9 7 pai< 3 f, =50100. Psi

=

50100. psi

Mwison Usage Factors: ,

! Usage Factor at Binetallic weld (joint 2) = 0 87 ( 1.0 = allavable
* Usage Factor for joint 3 = 0.04f (1.0 = allowable

Usage Factor for joint 19 = 0.0% ( 1.0 e allowahla .

.' A l c . :d .k y ,, gr y. cl *
. ,. -
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'

: Baldock&Wilcox- BWN * 3 == m

6' soci..r rowU.Ction oivision GENERAL CALCULATIONS
*

" hir/S-EEJEl' Julc{19A' WC 7?fE&l4L D'f&dCEMEM/;T '-
-

8A fM/L / 5 7 A ~'t'

gj- Q DY ) 2- DX by' __ .b5
.

'

_

|2 2.93E -3 -a.4 7E-I /. 7tE-3 - 2.91E-3 '-8.&76-/ /.7/E-3 .

7 8.soE-2 -9.605-/ f.77E~ 2 8.50f-2 -9. 606-/ 4 ffE .2
5 2SCE-I -9.88E-l 8.93E-2 2.%6-/ -9.88E-/ 869E-2.

/5.- 3,98E-/ - 9. 8ff-/ 5,40E;2 3.99E-/ -9.68f-/ S.32E-2 '
l/ d.54E-/ -8,72E-/ -2,72E-/ 6.55[-/ -8.C76-/ -2 73E-f
/2 9.?ZE <f - 7. /SE- / -598E-/ 9./9E-/ -7.03E-/ -599E-/-

; /3 L/4E0 -5, 27E-l -7 24E-/ /I4EO -509E-/ -9,256-/ -
'

j. . /+ 424E 0 -3.S8E-/. .-9SVE-/
~ /.59E O r//7E-2 -Z34E-/ -
424E 6 -3.476-/ -9.5/f-f

/4 .iS9EO - 6./CE-2 -74/E-/ -

3 /.S9E0 /.o8E-/ -C.C7E-/ 4 toes t.29E./ -4.G/E-/ ,
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Docket No. 50-346
TOLEDO

License No. NPF-3 |i[)|||()fd
Seria1 No. 1-496 Acsano P. caoase

Vce Prescent

February 1,1985 [{*"3, g,,

|
t

Mr. James G. Keppler, Regional Administrator
Region III
United States Nuclear Regulatory Commission
799 Roosevelt Road
Glen Ellyn, Illinois 60137

Dear Mr. Keppler:
~

This letter transmits the information that Toledo Edison agreed to provide
in the January 28, 1985 meeting at the Nuclear Regulatory Commission (NRC)
Glen Ellyn offices, between members of the NRC Region III staff and Toledo
Edison representatives, relative to a failed snubber found on the pressurizer
surge line at the Davis-Besse Nuclear Power Station, Unit 1.

Information was requested to be submitted by February 1,1985, te> demonstrate -
the adequacy of the Nuclear Class I stanchion to pipe weld.

The requested information is provided in attached Calculation number M8,
Revision 01, in its entirety.

These calculations show the stanchion to pipe weld to be acceptable for
the design conditions.

| Based on the above, Toledo Edison is confident of the adequacy of the new
| support design, which was completed during the refueling outage as corrective

action relative to the failed snubber.

! We trust that this fully addresses the concerne expressed by members of
| the NRC staff in the January 28, 1985 meeting, and thus removes the con-

straint to proceed to full power operation.

Very truly yours,

RPC:JKW:lrh
cc: DB-1 NRC Resident Inspector

FEB 4

THE TOLEDO EDISON COMPANY EDISON PLAZA 300 MADISON AVENUE TOLEDO. OHIO 43652

t
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Introduction

This report contains the stress analysis of the surge lias. .All I. ,,

I
'

points in tn surge line are analysed including the biastallie wald at as

ie '

the hot les! surge nossle. The analysis of the intersection at the pres- j

suriser and is entained in pressuriser Design Report "8 urge Nossle Analysis". q

The branch intersection analysis is cdonttimed in this Design Report under a j:

different section " Surge Nossle".-

Results |

All points in the surge line satisfy primary stress limits either in :o

j acco.rdance with equation 9 or por Appendix F of the 331.7 oods. p-

iFor equation 9 sie lified analysis

0
Mar 4== Frimary 8 tress = 220716 96 psi (15 8 400. pi 9670 F I

'

|
Mariana for an elbow (joint 3) = 220716 96pf <= 22W00. pi
Maximum for a straight (joint 1) = 10220 546 pi C 236800. pi' .

!
>

All points in the surge line do not satisfy the 3 5, primary plus seccadary I ,:

| stress limit. However, calculations are provided showing that an Elastic-Flastic _

-

. h.r
i.na1 , sis is a.p m a,1e.

'

Maxima primary plus secondary stress (Biasta@c Weld) (joint 536)
= 75997.62 psi > 3 8 = 50100. pi e650.7 (PAG E C-ti) ,

unr4== primary plus seecEdary stress for.an elbow (joint 2) ..

'
= 67368.71 psi ) 50100. psi (PaeE C-13)

Primary plus seecedary stress for cycles occurring more than 2160 tiass: ;4
'

Joint 2 e 36860.36 poi < *3 8 = 50100. psi
'

Joint 3 = 337fT.9 psi < 3 8'

Joint 19 - 369E9 7 psi < 3 I, =50100. pi
s=

.50100. psi j

| Maximas Usaae Factors:
,i'

d

Unase Factor at Biastallie weld (joint 2) = 0.57 ( 1.0 = allowable
Usage Factor for joint 3 = 8.04f (1.0 = allowable L

Usage Factor for joint 19 = 0.e % < 1.0 = allavabla
JE

pa.o S 4e. H - @ (O Y
'

j L/ef. nSlem 4./yth of J.ar3s . ,

I'd *, #M 4, N -gy r-A CH H 0.NT # f.
h M/edo Ed.:an C* =.ry ,

SH'T H*- 3 af L A<u - B= sea | C20-oo!4-so, -t"
,J a 672.(s vI A--

-

NG T* bd*' L'30- t 5' 5/s/ & y g ** ^M :,

eW I n=tt :N1-I6 e!_ . Qej .

. - . . . . - - - - . . . .

. .. n - . . . .....

. _ - - _ _ _ _ _
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This section demonstrates that all points in the surge line satisfy

primary stress limits according to either Equat. ion 9 or Appendix F of B317.
J

A flexibility analysis was run for dead weight, and either (x + y) or (z + y)
,

earthquakes. The moments generated by this analysis are shown on Pages A-4
|

. thru A-7

These moments are then combined with design pressure of 2500 Psi to

generate primary stresses in accordanci with equation 9 using applicable

indicies. The indicies used are listed in the stress output. Two cases were

! ran: 1) pressure, desdicad, (x + y) earthquake; 2) pressure, deadioad, (z + y)

earthquake.

0The results are then compared to 15 S, at 670 F for SA-376-TP-316

| (straights) and A-403-WP-316 (bands). Part of the surge line actually has a

<} design temperature of 650*F. S ,= 16,500 psi. for both materials thus the
./

allowable primary stress is 1 5 (16,500.) = 24,800. psi.

The largest primary stress is 22074.96 psi at joint 3 for the x + y

earthquake at an elbow juncture. Complete results"are tabulated on Page A-8

and 9

' y go). N O. M -8 (Oh- -

Ay yAcH ME W T -1% 2

snT. 40- 4 of ik
-

l-30-II
b 4'

'

@ :

Wdgy %; d5o#(ah * :
"
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STRESS IN01CES

|
... . .. ._._..- _ . . . . .. . _.. _ . (JOINT CLAS$1FICATIONI _ . . . . . _ . .

1

I
._ _ ... .. ..TTPE . . DESCRIPTION. . _ . -

1 STRAIGHT PIPte RENGTE FROM WELOS OR OTHER DISCONTINUITIES,

4 .. - . . . . . . . . . . . _ . . . _ _ . . _ . .

! t GIRTH SUIT WELO SETWEEN STRAIGHT PIPE,0R BETWEEN PIPE ANO SUTT-WELOING COMPONENTS. FLUSH
_

!

.. - .... .. . 3 ..... GIRTH BUTT WE LO BETWEEN STRAIGHT PIPE OR SETWEEN PIPE . ANO. SUTTrWELOING_ COMPONENTS._ AS_.WELDEn _ _._ _

,

4' GIRTH FILLET wtLO TO 50CKET WELO FITTINGS, SLIP-ON FLANGESe OR SOCKET-WELOING FLANGES. *

a. ..._.. .. .

S LONGITUOINAL SUTT WELOS.1N STRAIGHT PIPE. FLUSN

j .__.. ' 6- LONGITUDINAL SUTT WELOS IN STRAIGHT PIPE 4 AS WELDEn -
*

. _ . . .

..,,,,,,__,,J_,-

7 TAPERED TRAN51TIG1 JOINTS PER SUSPAR. 1-727.4.2tC) ANO FIG.1-727.3 1
_ . . . . . . . . . . ' . . _!...._, .

8 BR ANCN CONNECTIONS PER SUS 0!V.1-784.3 *
,

..(
' - . . . . . 9 CURVED PIPE OR BUTT-wELOING ELBONS PIR US AS S16.9 .USAS 816.21 0R_M11 RPga , , _ , , _ , , , , , , _ ,

.

.
'

| 18 DUTT-utLOING TEES PER USAS S16.9 OR NSS SP44
,

: ._.t..._. . . . .... __ _...._
'

P R03. No. M-QOh11 SUTT-WELOING RE00CERS PER USAS S16.9 OR NSS SP44

j . _ . . .. . . . . .. ._- .- ... .

**
AT T A C H H E,r4 7 pp= 1.,
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TOLE 00 SURGE LINE
.._ . . .. . . . . . . . . ..... . . _. . . _ . .. . .. _.

.. .. .. . - . . . _ . . - ___ . . . _. . .. _. =-
-

.._. _ _ _ _ _ _ _ _ .

5ECTION PR0PERTIES *

....................................

. . . . _ _ . . . . _ . _. _. ..... . . . . .. ... .. .._ _ . . _ _ . . ._ .. . . . _ .

OUTSIDE OUTSIDE N0HENT BENO
. . . . SECTION . R A0!US .... 0! ANETER TNICKNESS. _.0F INERTI A RADIUS 0ESCRIP.TJON _.. _ . . . _ . . . . . .

IItal (INI 4INI ( IN ' ' 8e l iINI
.

. .. . ... . _ . 1 . ... . 5.3756 . ., ._ 10.7500 .1. 80 0 J .. . 367.885 tuRGE_LINE..ST. _ _ . . . _ . .._ ._ .

..
2 5.3758 10.7550 1.0000 367.885 15.0000 SURGE LINE CR.

._... . ... . . . _ . . . _ ._... ...s
J

.

.. . . . .. . . . . . . . . . - _ ___. .____._ _ . . ._ _ . . _ .

TROS- r4 o . M - ? (ol)
, . . . . . . . . _ _ _. . _ _ .- .

-

_ ._.
.

ATTAC H v4E t4 T # 2. .

___.... _ . . . . . . . _ . . _ . _ . . . _ . _ _ ...._..__
.

IN
._.. . . . . . . . _ . -- . . . . . _ . =_
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D '

DEAD t.CAO MO .. f rf-L BS)
__..;_.-

_. _
. _ . . -. _ . _ . . . . . _

D JOINF MINI MITS Mill
. - . _ . . . . . . . _ . . .

1 1951.2F 194.21 2956.52
.. __ .

I 2 48.16 575.73 54F5 28 **

.-._ _ ' 3 1951.2F . 348.42 . 4253.26-_ - . . _ . _ . . _ . - -

5 11.9s 462.85 102.55
D- 6 1951 2F a.te 4545.22

._ F 11.08 538.05 3365.43 . . - . . . . . . - . . . . . - .. . --

11 4009.10 128.24 1611.11
I 12 3647.55 121.16 1611.11

13 352.se . . 362.57 1611.11..._. - ..

14 870.89 426.09 1674.6%
D 15 143F.53 361.65 1611.11 *

- - . 16 1813.59 426.99 1915.25 . . . _ -

it 942.24 426.09 1 F94f94
-.

I 23 1851.2F 206.28 512.F9
_ _ . _ . . 36 -. . Fas.e6 . - - 251 45 .. . . 14 2. e 1 - -

__
'
..

{ 54 16FF.F1 426.33 2599.FF
M - 9 (Of)P Ro B. e8 o .

. .. . . . . . _ _ . -
. . . . . _ _ _ _ .

D ATTACH r4E NT (4 0- T
. _ . _ . , _ . . . . . . . _ . . _ . . . - . . - .. . . _ _ . -

. . _ _ _ .

*
_ . . . _ . . . . . . . . . _ . . . . . . . . . . _ . . _ _ _ _ _ _

SHT. No. 7 o r 14 -

-
_ _ _ . - -

D
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.. I EARTNQUAKE J TS.(FT-LSSI _. *)# "
. . . _ . . . . .

.

JOINI MINI M(fl . M(28 .. .. . . . . . . . . . ._ __ , , , ,

1 552.91 5FF4.54 136%4.50
2 .. _ 1E91.14 3155.34 . 8898.93..

._ _ . _
- - ..

3 552.91 1462.31 19615.se
5 833.58 2091.F8 Sa3F.96

. . . . 6 . 552.11 2313.62 415A.49 .. _..... _._ . . . . . . .. . . _ - -

F 883.58 2484.70 F184.48
11 2332.90 3832.C1 5367.42
12 ._ 23F4.46 . 4664.09 __ 5367.62 -- .= .

. . . . . _

i' it!':'' ';;':'' ''H:'' ATrA eerdr # 2
_ _ _ . . 15 316.Fs - 2 91.9s 5367.42 . . . . . .

. . .

16 762.69 1927.74 19767.68 PROS. r4 0. M- 9@@14 2778.96 192F.74 5636.34
- 23 . . 552.91 . . 2913.2F . 5693.95. -

54 s e 52.93 , 19F6.re te344.te SHT. N o. 9
__ . . . . .

36 737.FF 2688.95 7800.95
oF I4 >

_. . .. . .. . . . . _ . _ . . . _ _ _ _ _ _ . . _ . _ . _ _ _ _ _ _ _ .

-- - - - - - - ---
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1
. ) . . . . .

JotmF next nsys ns2s . . _ _ _ . . . . ~ . _ . . . . . . . . . . _

8 1 186.49 1510.F9 1828.F6
2 314.3F 812.57 1647.93. . .

. ~ . . _ . _ .-.- ~.
3 166.49 3F1.99 F46.12 - . . _ . . . . . . _ .

1 5 403.6F F42.55 235.8F
6 .-. 186.49 ... 613.C2 F11.74. . . .

. . . . ._ .-

F 483.6F 744.95 767.22 _ . . . . - -

9 11 1145.29 1185.58 416.78 .

12 8P1.24 1441.76 .. 496.78. . . . . .
. . . . _.

13 948.49 4F1.82 496.78
_.

. _ - _ . _ , -_

8 14 1966.14 5F1.52 381.27 *15 117.54 410.45 496.78. . . .
... ... . ._.. - . -

16 2.21.F4 5F1.52 445.15 _ _ . . . . _
_

8 to FF3.30 5F1.52 711.91
23 146.49 7a8.29 .. 522.38..
36 241.32 411.28 768.08

..-

5,.. . . . . _ . . . .
' 54 1842.98 1347.92 1561.55 )

. .. . . . .. . . . . . . _ . - ~ . . .. -

- - - . . . . . _ . . . . _ . . __ . .
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. . . JOINI - MIXl . MITI . Ml21 .. . . . . - --

_ _ . . ... ..

1 2433.64 7961.39 4184.12
2 3388.12 . 8215.63 10092 10 _ _ - . - -

,
. ..

. . .

3 2433.6% 2335.87 3456.56
5 3399.F1 276F.35 1725.99
6 .. 2433.64 . 4134.19 . 2241.F9 .

_ . . . . _ . _
.. .

T 3399.F9 5695.F4 6636.94
11 655T.96 5244.52 943.F4
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ORIs!NATOR.9.Y.. b .I'~ BATE.E. 9.k.N CHECKER..I..h.#I. D A T E .'.'. .'.' .!.b CALCNUM.N.!.D.~.'
'

.

PROJECT.9 W.9.. W .%.. JOB R 1 9 .9 ) STANDARD COMPUTER PROGRAM ME-210 REV NUM...l.. SHEEf -\~6 0F

l uo n t .

VERSION : 5
RELEASED : DEC 15, I?82
USER MANUAL VERSION : I

THEORETICAL MANUAL VERSION : 1
*

VERIFICATION MANUAL VERSIdN : 5

| 3 I J L 4 A R D S T R E 3 S A N A L Y S I S F 0 R C Y L I N D E R S
........____....__........___...... ....._______________..____...._______ ____ __ ___ .__.._____...___..._____......

pTTACpt. N0e {PSU-RI

I N P U T D A T A 3 O P ~4- -
'

30*Q 1'. t, -
.___...__...._____._______.......

P ML MC MT VL VC MA MB P RO S N ' '
~

.

(LBS) (IN-LBS) (IN-LBS) .JIN-LBS) (LBS) (LBS) (FT-LBS) (FT-LBS)'

l 2400. O. 20400. O. O. O. O. O. Q 9, l-30-( -
________.........__.____ ..........__________.___....._

,
-

! 2 3900. O. 33150. O. O. O. O. O. y,
*

3 2400. O. 20400. 9. O. 0. O. 0. V
;

T ik 1 8h1-
VESTHK VESDIA Cl C2 ' SHAPE PRESSURE SM BEND R ekkk

-
__s

(IH) (IN) (IN) (IN) (PSI) (KSI) (IN)
..___.. .... __....__.......__..____.._____......_.

I 1.0000 13.2500 6.6250 6.6250 CIRCULAR .0000 .0000 .0000

2 1.0000 13.2500 6.6250 6.6250 CIRCULAR .0000 .0000 .0000
|

3 1.0000 .13.2500 6.6250 6.6250 CIRCULAR .0000 .0000 .0000

*

MAXIMUM PRIMARY PLUS SECONDARY STRESS INTENSITY
'

i

l.0000 -1.18 .63 -1.18 .63 -5.04 3.87 2.71 -2.61
,

MAXIMUM PRIMARY.PLUS SECONDARY STRESS INTENSITY
'i l.0000 -1.91 1.03 -l.91 1.03 -8.21 6.30 4.40 -4.25 .

MAXIMUM PRIMARY PLUS SECONDARY STRrtt fMTENSITY.

1.0000 -1.18 .63 -1.18 .63 3.87 2.71 -2.61
,

.
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Annex $4-371
.

-

.

!

Code Case N-411 Alternative Damping Values for Seismic Analysis of Piping
Section III, Division 1 Class 1, 2 and 3.

.

question: -
.

,

~

What alternatives to the damping values given in Table N-1230-1 Appendix N.
Section III Division 1 are acceptable for use in seismic analysis of Class 1, 2
and 3 pipi*.ag?

Rep ~1y:

It is the opinion of. the Committee that for Section III Division 1. Class 1, 2
and 3, construction, the damping value for seismic analysis of piping shown in

,

Figure 1 may be used as an alternative to those given in Table N-1230-1.
Appendix N.

| The dataping value in Figure 1 is applicable to both CBE and SSE, and is
independent of pipe diameter.

This Code Case number shall be shown in the documentation for this analysis and

|
on the Code Data Report.
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