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@ CALCULATION COVER SHEET

PROJECT DPAVIS. BE SSE . UNIT- | soeno._ 250l  cacwo M- ¥
suesecT __ TRESSURIRER SURGE LINE = CLASS'T PIPING ANALYS\S
COMPUTERPROGRAM: [ NONE ® SCP D OTHER TOTALNO. o
ME-lo! \\T=-210 Kifo 504  §/12-15-11 OF SHEETS
PROGRAM NOIS) ol \MAT-210  VERSION/RELEASE NO. . -9 -
ATT. wNo. 1 &8 FSHTS , ATT. NO.2 » 4 SHTS., ATT. N0 T s L SWTE , ATT. Nov b = 1 SKrs, ATT Ne T | shT.
O PRELIMINARY CALC. D COMMITTED PRELIMINARY CALC.
D SUPERSEDED CALC. X FiNALCALC
I
201
8502200336 85800346
gpa ADOCK 095 OoR
-
ol |PRESSURIZIR SurGE LINE sPL | 13850  [h-mgs] ASW | — |/-3)-85
NO DESCRIPTION gy | DATE |CHKD | DATE APPROVED DATE
REVISIONS
BP0.I7T04 Moy M ED )




()

@ CALCULATION SHEET
— JOBNO. 142 5ol DAV"-.lssz‘Wm'CALC.NOY ~. 9 REV NO. | SHEETNO
'( PRESSUR. 'ER SURGE LINE ol \

ORIGINATOR DATE CHECKED - vl
e § e T i-30-29 m [-31-%¥3

‘ - 2 - - - ——
2 AS-BUILT CoNDITION ofF VERTICAL SNUBBER (PSU-R) oN
: PRE SSURIZER SURGE LINE
a
5 G'¢ ScH.40 STANCHION / Ash» By TuBE STEEL
6 i . 3
— k™

7 < /
. 1“_—"] /

3¢ ¥ 4
10 _; .:_ & 1 l
1" e g 31——\ VERTICAL SNUBBER
12 -' |
13 '.“'TJ' PIPE C lo"‘ ScH: Iho)
* DATA PT. 4o (NODE)

: , : - VP
g " S | EAST
1€ LookING NORTH _

"» TWE PURPOSE OF THIS CALCULATICN 1S To CHECK THE PRIMARY
" PIPE STRESSES (( CATA STROPHIC nu.uns) °oN THE PRESSURIZER
- SURGE LINE FoOoR LeNG-TERM oPERATION . CRITERIA EXCLVSIVE
2 oF FINAL cLASS-I FATIGUE ANALYS!S

- ORIGINAL ANALYSIS OF THIS LINE WAS DONE BY B&W <
a MAY 3,1974 (sflt$$ ANALYSIS of SURGE LINE 6 REPoRT # 6,“')'
» ALL POINTS WwerE ANWNALYRZED BY USING THE SIMPLIFIED METHeD
25

26

PER USASs B31:7, 19¢ ?( \=704§ & TABLE D- 201, A?PSN)II-D)
IN TRIE ANALYSIS VERTICAL SNUBBER PSU-RI S CoNSIPERED

» AT THE CENTER L'NE OF PIPE-

28

s ASHPE._‘_R—&;;C; 94-)?5 :rnz wesr SIDE vuTchL. §VVBIER (cu“ ro

- b ,f»t yALQ FAILED - THE REASON oF FAILURE IS DETERMINED AS

M YHERMAL INTERFERENCE PETWEEN WALL AND THE FAILED SNUSSER.
( .l A A Rt:uyr_, BECHTEL M™MODIFIED THis SNUBBER AS SHownwN

" . ABOVE TO MAKE THE REMAINING SNUBBER ALoNE CAPABLE of

Bl CARRYING THE oRIGINAL LOAD.HoWEVIR THS (MOPIFICATION CAUSES

: AN UNBALANCED MOMENT (ToRsiN on PIPE) AT PIPE AND

STANCHION INTERFACE -

% W &l -9, Rev-©3

r-q———-,—.—.—. - - - C—— ——— - —— .- - o

GPD 2706 Rev 482 (ED-8W)
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CALCULATION SHEET

C

JOBNO 1290/ DAVIS. BESSE, uwT|CALC NO M- Q REV NO | SHEET NO
PRESSURIZER SURQ@E LINE ol 7
ORIGINATOR DATE CHECKED DATE

' . 1-30-85"T \ d ’
S ¢ *w?-.\. s 1-3)-¥S

BECHTEL MADE TWO SEISMIC RUNS ofF PRESSURIZER SURGE LINE
(eY DPECoUPLING FROM HOT LEG), eNE wiTH VERTIC AL SVUBBER

AT THE

CENTER LINE

oF PIPE

ANDY OTHER WITH VERTICAL

SNUBBER MODELED THZ20UGH STANCHION & TUBE STEEL To
REFLECT THE ™02 FICATION AND AT THE SAME TIME CONSIDER

THE EFFECT oF AN UNBALANCED MOMENT
PINAMIC PROPERTIES (EIGEN VALVES & EGEN

A WHOLE -

THE

N THE SYSTEM AS

vscroxs) WERE THEN COMPARED FoR THE TWO RUNS. THERE IS NO

SIGNIFICANT
TO THE

CHANGE

eoNCLUSION THAT THE

N THE DYNAMIC PROPERTIES
RESULTS ©OF THE ORIGINAL

LEADING

ANALYSIS REVMAIN UNCRANGED INCLUDING we22LE LoADS.

THE comPAR|SaN oF EIGEN VALUES (~AruRAL FREQUENCIES UPTO nuxj

IS SHoWN BELowW (SEE€ ATTACHMENT wNo. 1)t

WITH SNUBBER

AT CENTER LINE of PPE |
m.

10. 03!
16264

19.021

21 418
27.477

A ::’;Q;»:::”:otgautb DIFFERENCE )/ SouRes
9.%05 MWy 2253/ BECHTEL
16.327 0. 381 :omv‘rtn
184 0. 563 SF LI,
20054 6 37 (wenat nm) AND
26 -9:3 1:06 € 139702

HoWEVER , THE EFFECT OF ADDITIONAL TORSION MOMENT HAS To BE
CHECKED LOoCALLY BY APPING To THE oRIGINAL RESULTS.,
SINCE THE MAXIMUM SEISMIC STRESE AND pMAX: PRIMARY grTRESS
INTENSITY (EQ.§ ¢F 1-%5.) oF B 31:7,196P) oceUR VERY CLeSE To

THIS

SNUBBER (4% AWAY) N THE oRIGINAL ANALYSIS A -~ THE

CORRE SPONDING MOMENTS ARE CoNSIPERED AT Twe SNUBBER
_AND ARE NoTED BELow( BLW DATA PT.3 _®SEL ATTACHMENTSL)

e

LOAD TYPE My ¢ nvw 'ﬁﬁ;—ﬁv“? TORFOmAL MomEny (M) &
WEIGHT 1261524 LéGl.0b 5103912 —_—
SEISHIC (o9 E) §v72.¢ 2%011.€ 244343 04 20400 Q4oex29)
segismic (ssg) | 15204. 6 3839%- | 4%51370.2F 33150 (3rerp9)
WEIGHT + OBE 214%F.04 2€672.€64]| 197 3¢%2.1¢ 20400
WEIGHT + SSE 17919- 04 L3055 04| 502409. 4 33150
- T R e y— By —— o —— -y -

GPD 2708 Rev 4 82 (ED 89
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@ CALCULATION SHEET
JOBNO 12406/ DAVIS-BESSE,unT-| CACNO M-E REV NO | SHEET NO
PRESSURIZER SURGE LINE ol 3
OﬂMATOR ; DATE CHECKED : DATE )
S, e MzM I« 30-8% ™ N\ 5 ¥ \9'\ |_3'_Y\
— —

EQUATION -9

B.P _ g, 2 M, 2 I.7 s, ¢ VYPSET)

|Q5
8 it j , $07923. 5 ua-ibi. (Fastld)

B; = 1.9?‘75 ( For ELBow)
By = 1.5 (FeR wrer)

yAL = f&-f"f:l-o : 2.208

ACTUAL DISTANCE BETWIEN ELBew

e - - - - -

WELD & NFAREST STANCHMION weLd Cor vy |
: 0.9875" PAMsT 2,208
: DISTANCE
ASSUMING LINEAR DISTRIBUTION ofF STRESS INDEX,
ODQQ’S 2'209 g
R = . =
B 1 27%¢% SEE ATTACHMENT wo- 4
B = 0. 56%12 FoR FURTHLR PIScuUSSIonN

B= lo+056P2 «11560L :
B, = 1:56F2 « 1§ = 2-3513(‘:‘,’“5('"‘“[,,,,‘ i:ﬂﬁﬁ“ ,Ldm:&to:

U e o . 09
!—% e rerr Py AM,.,..%«;.J, e (UTEE) i s o s bant
L'

b
4z :
( pon elam.1)

Ene 1o, K=z 4877
«t 2.58°97

2 F oI
B, PPo 4+ B, 22 M < 225 s,. (FAULTED PER B&W ANALTSIS)|
ar EY SEE ATTACK: NO. 2, SHT.Ne .13
| A O(MMUM”-‘N Mw),% 1eble D.20] or API0. D
P: 2500 pse Mo drle v et popr i Conts ol Renpidnal PeAe Ses
D, 10.79" M, = ((U&N-ohr o400 ) s (2¢c2.64) ’(29‘5392./6)
k= 1.0 _ )
2 a2 368 it e 199527. 4 an-hy (wpd
By, = 075 ¢ [(1.-79"1 P4 +33190) " + (03055, oa) (502409, A‘)

|

By = 2.7 (M—MMA M&(MH()

GPD 2706 e 4 R 1114
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CALCULATION SHEET

JOBNO 15§01 DAVIS.BESSE, uniT-|1 CALC NO -2 REV NO. |SHEETNO
( PRESSURIZER SURGE +INE ! “
ORIGINATOR - DATE CHECKED DATE p
. - ’
| BRSNS ¢ V.v..apa* I+ 30-P% MQ \-;\-Y\
1 , ) el
2 CoNSIDER THE WNIGHEST VALUE of By = 2.5877 (uru)‘
3 -
" B, B2 4+ B 22 m, €& 1I'T S
5 2 a2l
6
| 1o« 3500:107F | 24997« 1075 . 2999274 £ 24,Q00 pid
. 2x 10 2 x 36F
s .
10 24759 & 24 Poo PS¢
n
12 : ' (uNtr cwpormD
13 .
14
(™| vor 3852021075 , 45997 - 1235 . 079236 £ 37,596 pn
16 2z 1o 1 x 3P
» 32,635 4 37,575 pn

( romtlid mu:...)

SLE ArrAcH: N0 2

GPO 2708 Rev & 82 ED &%)
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@ CALCULATION SHEET

JOBNO 1250] DAVIS.BESSE , UNIT- | CALCNO M- 7 REV NO
PRESSURIZER GQURGE LINE ol 5

ORIGINATOR X DATE ACHECKED . DATE p
s:.rf‘ " L © e 1-30-85 \;M\gg ‘-5'-?\

X

BECHTEL PROGRAM ME-210 ALSO CALCULATES THE LOCAL STRESSES
AT THE STANCHION X PIPE INTERFACE . q WRC- 107

CHECKS 1A, IB, 1A & 2B oF ™ME-210 DEAL WITH VPsST PRIMARY
(cmevMFtuNr:AL) p FAULTED PRIMARY (CIRCUHFE&CNTIAL)/ UPSET
PRIMARY (LoNGITuDINAL) & FAULTED PRIMARY (LenNGITUDINAL)
RESPECTIVELY. ( SEE swm & oF AnAcn-m-s)

A —» P2 - Mb'w mME-210 = 4,030 f‘i
ar

134375 + e keww ME-210 w /4,030

C * hen ko ME-210 = 14030-13437:'5 = £92.§
6 m Ton  aadea 0“&-7"71
7
18 : ;
WA - 134375 + (a&v-n-nms) = 497 P5e (l.u,'mrt)
20
7B - 134375 + a-5’917-(ll.l.oo-!3h11-9 = 19,929 ps.

(<17, svr's.J
Bowa 2 2Ts

n

. .

“l.a o 2 LJRPRRRY P MH,,;.O__..LJ_;Onc-lolJ\mc 12,970
25

2%

A
: . 2
Ly 6% 75 + S o n..zooovJ—J-v - 1o) doamo & 12970
s fary |
» RRERRE APV \'W* ME-210 vn ME-10) A = €25 125
- Tra e et o
- 1 '

( ol BT B < € TIP. IT 4 é 9717 «~ (xro.u) 11, 96 ps (‘ “””'935
. L
“a8 61g.1F + 2 §917 (nno-uw.-u) « 34,332 pii A
I Ml 10 I 8 el R S (<« 77,579":.‘)%

———— - - o~ D S
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| | @ CALCULATION SHEET

S S —
e

JOBNO 1Z28@e 1 CALC NO REV NO | SHEET NO
Muys -Beeee Unir One M-8 ol ¢
DATE CHECKED - DATE
f /-3~ BS Sve P s 1-9-0F
b .

+ N S

Remiscvsis Veine Cove Cise N-4l Resucted In TRe |
SysTEm Exrerigncne Thie Fovwowne REDUeTIoNS /N DisAacemens,
Loasiwas Anp Sresses (Wven Conpmed 7o Tog ORbinae Arkeyers Yt
(Cope Cae N-4!l Cais O For &7 Dading &O-/Ocps, -

Linert DECREASE FRom 5% To 2% Danoany For /O ‘20¢,f$)‘vb 2% .
Dasbing For Fresserciss Grerme. Toan 20eps - SeE Arricament “4)

e [l 76 Repxrion (N Loap (K-Snvsser)

Surmers ¢ @ &umh?% . 4% Revverion (u Loan (Y-onusseer) - Psuri
@ 70% Radcerion |n Load (- Suuseer)

b;sﬂ!{:mL : A\.u M.Pomﬁ 4 QOZ 'r‘b7s./o Rl"but"ho&v /NbszMeN'r

Mbﬂ's LV;[!: PI}E_ For Mx: SI17%4 15'70%.%;10; ’.N-LMAbm'h
Foe MY: 2% 7o TO/i “ebvemon IN Lomding
Fr Me: 487% To 104 Revero /nlomns

Srressrs /n e FREr A Omenc Repverion 0F 64% To ©7% /nSraesses.
A/oet-x!‘lm : Fs@ HQ? Lu\‘ (M‘b? ) 4;‘111269%; Kepucron luvl.oa;m‘. :
6‘ MNI“&M‘V. ): ll‘ To 7070 R‘bﬂd’wu In LoApine

— e = e

. — - —

T Resxrions Swoun Asove Kerser OBE A $SE Comtirions,
| I Ganerac , Toe Vore Siouricant Lowtines EXPERIENCED FPoRoxwmiy
A (5% Raveron /v loanings, . A e

!

— > -—" o e e et e sl — ——e et

R T ¢ onme N°GOOBT paver -30-85 -~OBE v Cag Csg N4
Snomp J° 000 pavep [-%1-85 -5SE€ Uswe CbeCoeg N-411

- - — . v — o —— . — g —————
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CALCULATION SHEET

JOBNO 1240) DAVIS-BESSE, UNIT.| CALC.NO M-g REV NO | SHEET NO
PRE SSURIZER SURGE LINE . ks 7

E 8y 88
—

ORIGINATOR DATE CHECKED oam(
. - | ’

Sera. P -&.?_. 1-31-8§ \;Q é‘éﬁ!ng \-8). %
IT 15 EVIDENT FRoM THE PREVIOUS SHEET THAT AT LEAST 40)( REDUCTI'N
IN Y.LoAp, MOMENTS % STRESSES CAN BE ATTAINED FoR CoDE cASE N-4IY

WHICH PERMITS THE USE oF HIGHER PArMPING (5) vo 2y of eRITICAL )Anrmc)_

APPLYING ThIS REDUCTION ‘N EQUATIN.Q , WE GET THE FolLLowING "

B, L‘t . B ’T.x M, & 1SS
)

oo n  AE00 1076 o mprs 1095 (299527.4) .06 € 24, Poopsl
2 xlip . 1‘3‘9

20,231 £ 34,800 f5L _
( vprat u-d.:«)

oo A500e 107 | a2.4p77 1098 , (S’oﬂzs-f)"-‘ < 3'7,67??:.'
1x I8 2:349

- AR . 24,96 = 37,575 pi

e L S S I L A ~ (WM«)

T § —— s

IN A SIMILAR v;lAY M& z;o srnsuc (cutcu M, 18, 244 28 wiklL BF
MUCH WITHIN THE Au.ohMlth_ -

|
R

CONCLUSIONS : . A
EVEN WITH CONGERVATIVE PRIMARY STRESS INDICES ("B, FOR AN GLBoW
ALTHOUGHN STANCHION |S oN A FTRAIGHT PIPE AND B, FerR AN
UNREINFORCED TEE ALTHOUGH THERE |5 NO HOLE IN THE PIPE)
CONDITION FOR CATASTROPHIC FAILURE IS GATISFIED FoR LN TERM
orﬂhml IN A”mon WE HAVE SHOWN THAT SEISMIC ANALNSIS
USING f/ PAMPING NOULD REDUCE STRESS LEVELS AN AJDD|TIWNAL
n/ (AT qu) AND MATERIAL TRST RETRTS spHow THE AcTUAL
YIELD STRENGTH T0 BE GREATER THAN THE ALLOWABLE »EsieN
VALUVES. AL S

4

GPD 2708 Rev 482 ED-&9)
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Babcock & Wilcox | ' s gy

b . N e

O | Muctear power Genaraion Division  GENERAL CALCULATIONS

¢ ATTACHMENT #2 . L))
| ‘L ®

PRQY. No, ﬂ-.?(b.')- k ‘o'l"@ . . ;: .- -

SHT nev 7l o8 14 o /-
" : |

addd oy Sem g hempain "";%'

(4
—l.
20,0
/
¥
}
RN |
. A3
240,312
24.0

P
.-
4
/
f

.....

a? reea/e ba/V
e/evartion .

(g0,0).#
G of Ry
a.

.3 2% 330
/] 28.03
28 Gze !
% . 19¢07 -
.. S¥ 23588

”

KBNS S0 -

}
R I
.0

.. € 1729/22

S 30
. 225.0
26,0

i

¢

'

! . 2820 -
. 258787 -

v
¥
'
'

2 2520 2582./8% 4o )

7 X720 24385

. 5 XS
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VZ
. 12
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. SURGE LINE SUPPRESSOR/RANGER LOADS

z (See Pigure 4)
Tvpe of Loattsg Yorces (Rips)  Moments (Pr-Kips)
™ Py T MW MWy M
Dead Weight 0 3.8 0 o 0 0
o3t 1.5Qa)s2 o o 0
DBE 13.7 @ s 0 0 0

PROB. No. M-P (")
ATTACHMENT # 2

SHT. No. 1 ©¢F 1

Addad b.’ e P 'b:-aﬂ_-w Dale: |-30-P%
eh'ed \7: \Z:‘;QE!“)S pale . LA~ /
{ s
-l;til PATE: APRIL 7, 1972 PASE 8.3 SERIAL 3002/NE5-14

Bebeock & Wilcer




This report comtains the stress analysis of the surge line. All
points in the surge line are analyzed including the bimetallic weld at
E 3 .
the hot leg.surge nostle. The analysis of the intersection at the pres-

e »-vlﬁ—'.'

suriger end is contained in pressuriger Design Report "Surge Noszle Analysis”. 3
The branch intersection analysis is cdontained in this Design Report under s g
different section "Surge Nossle".

sults ’

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

D b 'u—-—

sccordance with equation 9 or per Appendix F of the B3l.7 cods.

Per equation O simplified analysis

Maximus Primary Stress = 22074.06 pei €1.5 §_ = 24800, psi @6T0°F
Maxims for an elbow (joint 3) = 22074.96 pel < 24800. pei
Maximm for & straight (Joimt 1) = 10220.54 pei ¢ 24800. pei

-e “ bt e e R

O

All poinmts in the surge line do not satisfy the 3 6, prisary plus secondary Tu

stress limit. However, calculations are provided showing that an Elastic-Plastic f
Analysis is applicable, 21 !

Maximus prisary plus secondary stress (u.n#ie Weld) (Joint 5k)
- 75997.62 pai > 3 8_ = 50100. pei @650, (PAGE C-11)
Maximun primary plus secolldary stress for an elbow (joimt 2) .
= 67368.71 pai ) 50100. psi (PAGE (C-I3) '
Primary plus uemdu'{ stress for cycles occurring more than 240 times: < §
Joint 2 = 36860.4 pei <3 8, = 50100. pei
Joint 3 = 33707.9 pei < 3 8_ = 50100, pei
Joint 19 = 36929.7 pei < 3 B = 50100. pet

Maximuos Usage Factors:

Usage Factor at Bimetallic weld (Joimt 2) = 0.87 £ 1.0 = cllowable
Usage Pactor for joiot 3 = 0,046 € 1.0 = allovable
Usage Factor for joint 19 = 0,096 <€ 1.0 » allowable

prot- no. M-8 (or)

[c/ “Shress AA-/,I[: of fw,g
'lnit, 1.,0&/ “, for
Vileds Edisin Company |

ATTACHMENT # L

KG

v SHT. No. 3 of .’.‘.’- Daviy+ 3..:.’”620-0014-50,
. , ra b Jua B72 [!ev/,
M i Seem » bele: !-30- /1 N
J Y 4 =022 (/%) 4P ot

) pate : 121 -%5

—— . - - . . — o

ched

L AR .




This section demonstrates that all points in the surge line satisfy

primary stress limits according to either Equation 9 or Appendix F of B3l.7.
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-U
thru A-7.

These moments are then combined with design pressure of 2500 psi to
generate primary stresses in accordance with equation 9 using applicable
indicies. The indicies used are listed in the stress output. Two cases were
ran: 1) pressure, deadload, (x + y) earthquake; 2) pressure, deadload, (z + y)
earthquake.

The results are then compared to 1.5 S, at 670°F for SA-376-TP-316
(straights) and A-LO3-WP-316 (bends). Part of the surge line actually has a

o design temperature of 650°F. S, = 16,500 psi. for both materials thus the
= allowable primary stress is 1.5 (16,500.) = 24,800. pei.

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.

" prog. No. M-8 (o)

oF &

SHT. No. A
Hbd Lo Serm g TGRS
ch'ed k‘0: ;mg date s L3)-

1-30-85




o o a ew = W - . — A W ———— - — Gt - "

i i Gy b 2

' STRESS INDICES

R e R e o= . GJOIMT CLASSIFICATION) RNy T e SL
w3 « s« PG . SERCREPTENN . . cms o e e S — —— - e —
1 STRAIGHT PIPE, RENOTE FROW WELOS OR OTHER DISCONTINUITIES
T 277 GIRTH BUTT WELD BETMEEN STRAIGHT PIPE OR BETWEEN PIPE AND BUTT-NELOING COMPONENTS. FLUSH RGP,
o 3 - GIRTH BUTT WELD BETWEEN STRAIGHT PIPE OR BETWEEN PIPE AND BUTT-WELOING COMPONENTS. AS WELDED
& GIRTM FILLET MELD TO SOCKET WELD FITTINGS, SLIP-ON FLANGES, OR SOCKET-WELOING FLANGES ;
------ s T LONGITUDINAL BUTT WELDS.IN STRAIGHT PIPE. FLUSH " B
—e e '®  LONGITUDINAL BUTT WELOS IN STRAIGHT PIPE. AS WELDED . .
T TAPERED TRANSITION JWINTS PER SUDPAR. 1-727.4.2(C) AND FIG.1-727.3.1
8 QRANCH CONNECTIONS PER SUBDIV. 1-704.3 R A R e
e~ % CURVED PIPE OR BUTT-WELOING ELBOMS PIR USAS 816.9, USAS_B16.28, OR MSS SPAR___ e e
10 BUTT-WELDING TEES PER USAS B16.9 OR NSS SP48
T T T sUTT-MELDING REOUCERS PER USAS 816.9 OR WSS SPed PROB. No: M-P(0OL)
B S T . - - AP e EmENT GRS - o S O | s s A ——
o A-rrAcunen-r #= 1
o b - 6 Saae s s " S— SR s Ses sid
SHT- WNo- 5§ ofF _l4 3
g 2 SRR, i Y e o e N

A e "’;FJ“"WL eyl 0 T

\

|

e Y 2 \

1:3 |
' - . - e —— -— —_— - |




—_— .. — “com - - A — ‘e - - - . — - - - — . ————— - — - - — -

QUTSIDE OUTSIDE MOMENT BEND
SECTION RADIUS .. OIAMETER .. THICKNESS.. . OF INERTIA ___RADIUS _______ _  DESCRIPTION ____ . e i
(1) (In) trm (IN**4) (L)

el ot $ - 5.37%58 ~10.7500 . __.1.000) _ ..____ 367.0805 — SURGE_LINE ST.

2 5.3750 10.759%0 . 1.0000 367.805 15.0000 SURGE LINE CR.
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| DEAD LOAD “Q (FT-L8%)
JOINT NiX) L184] NL2)
1 1051.27 190.21 2956.52 A PR T =
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v 3 1051.27 388.42 e R D e B
s 1051.27 s.(0 W545,22
" r 11.08 538,05 SNBSS e S el L =R O .
1 4009.10 120,24 1611.11
12 JENT.55 121.16 1611.11
. 13 352.88 362.57 1611.40 o i T S
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- — x EARTHQUAKE W NTS (FT-L8S)

~

JOINT

1 552.91
1091.14
$52.91
803.58
552.91
r 803.58
2332.9
2374.16

.
3
5
6

Hiv) LAR4)
STTu.54
3150, 34
1462. 31
2097.78
2393.862
29L4. 70
3slz.(1
k664,09

13644,50

19615.80
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7T184.48
5367.42
$367.02

8890.93 .

AR ; SRR ot 2087.29 $3r.02 ) Mg el 2
14 192439 1927.74 5317.7% ATTACHMENT # 2
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16 762.69 1927.7% 10767.60 " 4. o
18 2770.96 1927.74 5636, 34 PRoB. Neo. r1-9(ol
— B8 L 2913.27 .. $5693.95 T : R ——r e o o e . e
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P ’) . s e ¥ EARTHQUAKE n\_()ts (FT~LBS)
)
! Joiny Mix) 182 LT3 R R e S .
! 1 186,49 1510.79 1828.76
2 314,57 812.57 BORPNMD . it v m S o L JEEE I
’ ‘~°o~’ "lcg’ 7&6.12
“ 5 408,67 702.55 235.87
AT 6 —  186.49 .. BEIREE i TR R i s i o o
! 7 403,67 744,95 767,22
) 11 1145,29 1185,50 476,78
e I O T 881,26 . 14B81,.76 B o i i
13 948.49 W71.82 496.78
“ 14 1066.16 571,52 301.27
i 15 117.54 410,45 A N
16 221.74% 571.52 445,15
' 13 773.30 $71.52 711591
23 186,49 OSBRI e s i s i
] 36 261,32 811,28 768,08
! 54 1042.90 1367.92 1561.55
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iy S TOLEDO SURGE LINE \‘) ' )
3.' ' EQUATION 9 - PRIMARY STRESSES 7
CONDITION . o . PRESSURE.X¢Y EQ o DEAD WT. oA, ST N
£Q 9
I & MOMENTS IN FT-LBS, STRESSES IN PSI.
| " LD el PRIMARY RATIO TO
- JOINT TYPE Hx NY nz TIL 81 82 STRESS  ALLOWABLE
H - b 4 L790.,67 - T&75.54 - 18429.78 19968.65 -8 e Do 10220,54 I e i ishipeepiimmins
2 9 1656,47 4538.66  15454.06  16172.28 1.0 2.0 19076.58 W71
e 3 9 1790.67 2222.71  24615.18  264780.11 1.0 2.0 22074.96 .892
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& 1 1790.67 3011.64 94E7.85  10039.13 8 1.0 8479, 26 343
® B CE 1223. 34 €271.70 11317.13  12158.18 1.0 2.0 17675.41 716
A 1n 1 7487.29 - S5137.75 .- 7675431 - 11768.66 — o5 1.0 0781.32 — 355
o 3 $902.85  6267.01 7475.31 11950.11 .5 1.0 8814, 37 356
- 13 9 2988.09 2921.68 7475, 31 8564.18 1.0 2.0 16422.67 664
_ L. i 9 3863.42 2925, 35 7293.65 8756.77 — 1.0 2.0 . 16689.80 _ _ .666. .
15 9 1871.89 3264. 00 7475.31 8368.87 1.0 2.0 16354.59 661
X 16 9 1998,02 2925.35  13127.99  13597.57 1.0 2.0 18177.13 736
' o 18 1 V486,50 2925.35 8143.19 9766.68 o5 1.0 8627.97 . 361 — _ _
23 9 1790.67 3899.76 6729.12 7980.96 1.0 2.0 16219.38 655
L % 9 1759.15 3743.67 7911.04 8927.17 1.8 2.0 16549.19 669
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TOLEDO SURGE LINE

CONDITION , .« « PRESSURE , Z+y EQ

€EQ 9

HOMENTS

JOINT TYPE NX "y
1 1 J671.40 . - 9662.39
2 9 3751.45 9%03.93
3 9 J671.40 3095. 47
5 9 3819.54 3932.76
6 1 3J671.40 a752.21
r 9 3819.54 6978. 74
11 1 11712.35 -.. 6550426
12 1 12942.72 6968, 91
13 9 T643.36 3727.24
1s 9 6332.64 _ 4890,.38
15 9 3600.99 L196.32
16 9 2910.51 4890, 38
B 3 5593.15 4890.38
23 9 J671.40 4936.24
36 9 3651.09 $5334.59
Sk 3 T364.564 _11619.13
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EQUATION 9 - PRINARY STRESSES

v DE4D wT, o i s S e it i e g Ay S —
IN FT-LBS, STRESSES IN PSI.
PRIMARY RATIO TO
N2 LI Q) 81 82 STRESS ALLOWABLE
- B8969.40 . 136AS.44 . .5 — a0 —— 9118.69 «368
16655,.23 19588.40 1.0 2.0 20265, 32 «819
8455.93 9726, 40 1.0 2.0 16827.08 «680
e 20200068 . 587951 - L4 . 2ol 59000 0N o OB e .
7498.75 9606.98 «5 1.0 840 3,47 « 340
10769.59 13389.39 1.0 2.0 18104.56 o731
-w-. 3051.67 _ _13762.19 5 1.0 9132.15. e BT s o
J051.67 15013.08 5 1.0 9351.51 «378
3051.67 9034.71 1.0 2.0 16586.68 «670
. 36564087 . _ B797.06 1.0 __2.0 ___16503.087 . P MR
3051.67 - 5993.98 1.0 2.0 15526.79 627
S5344.09 T807.36 1.0 2.0 16158.87 «653
- T020.06 _ 10221.55 - S 1.0 8511.25 o304
2055.4% 6782.30 1.0 2.0 15801.57 «638
2561.01 6953.50 1.0 2.0 15861.2% L1318
7610.02  __15721.120 .5 1.1 9475.67 2303
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TOLEDO SURGE LINE

- - - .

EQUATION § - PRIMAR

X¢Y DBE, DEAD WV, ,PRESSURE . °.

W)
¥ STRESSES

A e

| ® - ss - .« o » - c— - —— —————— . —————————— - —— R ———
€Q 9 o .
, MOMENTS IN FT-LBS. STRESSES IN PSI.
B i PRIMARY RATIO To  ALLOWAWLE™™ ™
! JOINT TVOE Mx ny uz MeD 81 82 STRESS  ALLOWABLE .25 Sm
e T Ul e 2318032 - 12677.09 - 33757.68 — 33426.98 .5 1.0-—12580.30. 297
| 2 v 2432.40 7482.58  23461.15  26750.29 1.0 2.0 22064.57 521 < 32,575 ASI
| 3 9 23108.32 3587.92 41867.45 420C4. 01 1.0 2.0 28106.76 «666 £ . -
o 8 9 e 2020062 —— 7120480 . 1137437 — 13571.34 1.0 2.0 18167.98 1 - e S
6 1 2318.32  5246.59  13197.06  14389.71 .5 1.0  9262.19 e < z ”
79 2024.62 7958.11  17759.43  19217.53 1.0 2.0 20136.04 475 “ ”
s e © W L —me. 9B03.20 .. B767.98 __ 12269.16 —-17986.47 -5 1.0 9872.94 « 233 .. 20 22
12 1 9188.59  10695.21  12269.16  18690.91 .5 1.0 9996, 47 236 A
13 9 £692.66 855,58  12269.16  14004.64 1.0 2.0 18319.02 .433 ” "
4829 e 5805.9% . 4745.36 __ 11995.40 _ 14146.26 1.0 2.0 18368.38. .36 L YRS
15 9 2176.83  5534.58  12269.16  13634.61 1.0 2.0 18190.04 429 Z Z
, 16 9 2717.00  &745.36  22607.09  23259.00 1.0 2.0 21544.76 509 < Y
it 18 o f = e 7090.56 ——-. 765,36 —.. 13224478 —-. 15730415 .5 100 9478.66 ‘226 ——
! 235 8 2318.32  6629.38  11813.46  13743.40 1.6 2.0 18227.96 .430 v
9 2461.35 278,92  16193.89  15714.63 1.0 2.0 18915.06 hu? w o
e S e 3 ——10560,31 17027465 ——23895.17 —-31183.98——.5 10— 12187.31 1+ S — .
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EQUATION 9 - PRINARY STRESSES
IV DOE, DIAD WY, PRESSURE ' .

D

COM:ITION . . o

S SO SRS AN © N SR 26 M W - G T » S

£EQ 9

HOMENTS IN FT-LBS,. smcss:s IN PSI,
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23 9 583,29 85G7.60 459,77 11326.60 1.9 2.0 17386.25 %10 ¢ “ "
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orteinaror SN, Q% Yem  parz. W\20NRY  cupckes.. 7T 6, pare. Sl cane won B2/%RY !
PROJECT.OBDN., 5605, Jok # V23R! STANDARD COMPUTER PROGRAN ME-210 REY NUM...).. SHEEI -\ OF
US|
VERSION ¢ 3
RELEASED : DEC 15, 1982
USER MANUAL VERSION K
THEORETICAL MANUAL VERSION : |
VERIFICATION MANUAL VERSION : 9
B I JLAARD 5 1 N E-8 % AN ALY SIS F O R C Y LI N D ERSS
PSU-R1 ATTACK: No» 3
. 1 NP U T DA T & 3 oF 4
_________________________________ SHT: NO =
'
P HL He ni vL ve ha HE pRoB. NO. M- ¢ (o1)
(LBS)  (IN-LBS) (IN-LBS) . (IN-LBS)  (LBS) (LBS) (FT-LBS) (FT-LBS) -
2‘000 °l :0400. 0. o- 00 0. 0. ‘. 1' M § ‘-30-9‘
3900. 0. 33150. 0. 0. 0. 0. 0. Added Lz'- ,? :3’: -
2490, 0.  20400. 0. 0. 0. 0. 0. ‘
VESTHK  VESDIA C €2 SHAFE PRESSURE SN BEND R eh'ed L—;@m&“i’_ﬁf
(IN) (1M (1M (IN) (PSI) (KST) (IN)
1.0000 13.2500  6.4250  6.6250 CIRCULAR .0000 .0000 .0000
1.0000 13,2500  6.6250  6.6250 CIRCULAR .0000 .0000 .0000
1.0000 13.2500  6.6250  6.6250 CIRCULAR .0000 .0000 .0000
MAXINUM PRIMARY PLUS SECONDARY STRESS INTENSITY
1.0000 -1.18 .43 -1.18 .63 -5.06 3.87 2.7 2.6
MAXINUM PRINARY PLUS SECONDARY STRESS INTENSITY
1.0000 -1.91 1.03 -1.91 1.03 -3.21 6.30 4.40 -4.25
MAXINUM PRINARY PLUS SECONDARY STRESS_INTENSITY
1.0000 -1.18 .43 -1.18 .63 % 3.87 2.7 -2.41




onslmon?.\\........ pare NNV e T L pate 20 [P care wn PSRV N
PROJECT. N\:l)...%‘.%e?.. Juk » 1250 STANUAKE LUNFUTER PROGRAM nt-210 KEV Wum.. ). .. SHEET - \4 OF
UMyt )

' -' -8 (o)
sasesxass NE-210 POST-FROCESSOK (VERS. R) 12/B/B1 sexsress PRoB. NO. M C___

—.

' 1\1-1'[\C|" th-‘jé_
DO YOU WANT TO ENTER PRESSURES AND OTHER STRESSES (YES OR NO)? °YES
ENTER ACTUAL PIPE @.D. AND WALL CINCHES) 0.D.,4? >10.75,1.0 no. A oF 4
ENTER OPERATING AYD DESIGN PRESSURE (FSEG) P-OP. ,P-DES.? »2750,2500 SHT: -
IS ALL DATA 0.K. SO FAR (YES OR NO)? >YES
ENTER FOLLOWING STRESSES WT,O0BE,SSE,THRN,SAN (KSI)? >.825,4.415,8.203,4.546,0.0 . 1.3¢-85
ENTER SN STRESS ALLOWABLE (KSI)? >15.48 Svar P wu:ai»*
IS ALL DATA 0.K. (YES OR NO)?  DYES Addsd 53
PIPE 0.D. =  10.75
PIPE WALL = 1.000 - "
DESIGN PRESSURE = 2500 eh'ed k—vv
OPERATING PRESSURE = 2750
VEIGHT STRESS = .825
UBE STRESS = 4,415
SSE STRESS = 8.203
THERMAL STRESS = 4.546

SAM STRESS = 0.000
ALLOVABLE STRESS (3M) =  16.480

CHECK VALUE ALLOVABLE
18 14,03 24.720 wpal pmany t
T 14.40 49.440 Fallad P"‘""“”v ‘ :
n . 12.97 24.720 e T l‘w e Loy
28 7,39 19,440 48 Feudld S | .

3 5 0604 14.78= L 49440
kY S.0b4 17.18= ¢ 49.440

FOR CHECK 1A ANP 3B YOU MUST ADD THE MAX PRI + SEC STRESS INTENSITY
FFOM THE ME-210,KUN FOR LOAD LASC W3 AND HUST STILL
BE BELOW THE SPECIFIED ALLOVAELE

TIME B L044
FURPUR 28RIA-U1 S74T11 11/30/84 10:47:25
Fen FACK. TEXT=2,T0041,SYN=?




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 1II Division 1 are acceptable for use in seismic analysis of Class 1, 2
and 3 piping?

Reply:
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 damping value in Figure 1 is applicable to both OBE 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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AS CAN BE SEEN, A LINEAR DISTRIBUTION oF STRESS INDEX AWAY
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