Docket No. 50-346 TOLEDO

Ricwann P Crouss

License No. NPF-3
Serial No. 1-494

January 18, 1985

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 couclude 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
supportec by the calculation.

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

The requested information is provided in the following attachments:

(1) Calculation number C-PS/PSU-1;

(2) Calculation number M8, Revision C2, in its entirety; and

(3) Calculation number M8, Revision Cl, 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
to 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: wup (+.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 duc 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-Rl as presently installed or
lessen 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, 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,

e ——

RPC:JKW:nlf
cc: DB-1 NRC Resident Inspector
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4.7. STRESS CONCENTRATIONS

The formula o = Mc/I was derived 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
it was accurate throughout the entire length of the member only if the
couples M and M’ were applied through the use of ngid and smooth plates
Under other conditions of application of the loads, stress concentrations
will exist near the points where the loads are applied

Higher stresses will also occur if the cruss section of the member un-
dergoes a sudden change. Two particular cases of interest have been stud-
jed.t the case of a flat bar with & sudden « hange in width, and the case of
a fiat bar with grooves. Since the distribution of stresses in the critical cross
sections depends only upon the geometry of the members, stress-concentra-
tion factors may be determined for various ratios of the parameters in-
volved and recorded as shown in Figs. 4.27 and 4.28. The value of the
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pars with fillsts under pure bending ¢
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REAR BRACKET BASE PLATE

SA-515 GR 65 or SA-36

PLATE & SEELL

SA-515 GR 65 or SA-136

REAR BRACKET LUGS LINEAR
REAR BRACKIT PIN SA-193 GR B 7 LINZAR
PIVOT LUG SA-515 GR 65 & SA-36 LINEAR

PIVOT LUG BASE PLATE

SA-515 GR 65 & SA-36

PLATE & SHELL

CYLINDER CAP

ASTM A 108-73 GR 1018*

PIATE & SEILIL

CYLINDER BARREL

AST™ A 519-74 GR 1018 014 PLATE & SHELL|

TIE RODS ASTM A=193-73 GR B 7 LINEAR

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

PISTON (1 1/2 - 6*) AST™ A 108-73 GR 1018* |LINEAR

PISTON (8") ASTM A434-64 CLASS BC LINEAR

PISTLN ROD ASTM A 434-64 GR B C* LINEAR
v ‘N-Sl’ n "" “.3.‘.

|cYinmER ROD EYE SA-182 GR r22 LINEAR

3
PIPE CLAMP (DESIGN TEMP = 650 F) | SA-515 GR 65, SA-36 LINEAR
)J SA=307 GR B*, or AST™
CIAMPING BOLTS (DES.TEMP = 6507 )| A=307-74 GR A* LINEAR
LOAD STUD SA=193 GR B 7 LINEAR

EXTENSIONRCD END (FIG. 201 ONLY)

“-515 “ ‘5. “."‘
SA-675 GR 50-70

_J

- —
—
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YAGLE 3 (Cont'd) ! - - ‘.'\'
VH‘MVMS,.M'MMdWMMMi.l.!.ﬁICUnntmmm '){\( s ”Y
| )
Type Min Min Yield Strength, ksl (multiply by 1000 10 obtain psi) P ( .’b
Nowm nal P Group Product Specifice or Class Notes Yield Ultimete for metel temperstures, F, not to exceed ‘,1 ‘ =
Composition Ne. No. Form  tlon No.  Grade . Strength  Tensile J_‘ ¥ -
Stwength 100 200 300 400 500 soo 650 700 750 800 & g I
N s
wfi— Al Bas FURE ST S— BC 12 llQ—JMﬂJﬂLLm_&i_lu_nw_- . N v' c{‘
4145340 Hor A43464 - BC 12 105 125 1050 98.1 948 922 894 655 829 798 - - { | ~ -
Bar Adl4 64 - R 12 95 115 950 885 B854 830 B06 770 746 720 - - ' | (}'
Bar A4t 04 - BC 2 8s 1O 850 795 768 746 724 691 6790 646 - g -~ k
bar Ad)464 - BC 2 80 105 800 748 723 703 681 651 631 609 - - -~ !‘f o
A I { \/)
AiSl 4140, Bar A43464 - BD 12 130 IS5 1300 1215 :17.2 1141 110.7 1057 1025 988 - - % 0\0\ ™~ r
4i43,4340 Bar A43464 - D 12 120 IS0 1200 121 108.4 1052 1021 976 946 911 - 2 N g i
Bar Ad3464 - BD 12 e 140 1100 1029 994 9.6 936 895 868 836 - - A y (7 " '
Bar A43464 - BD 12 105 135 1050 981 948 922 894 885 629 798 - - = o :
Bar A434 654 - BD 12 100 130" 1000 935 903 878 851 814 789 760 - - : w (}’ '
Bar SA 540 821,822, 1 1,2 i50 165 1500 140.1 1353 130.7 127.7 1226 118.2 1140 - - g- r I
B23.B24 ™
E Bar SA-540 B21.B22, % 1,2 140 IS5 1400 131.0 1263 1230 119.1 1140 1104 1063 - - : b
B23.B24 > g
- Bar SA-540 B21.B22, 3 1.2 130 145 1300 121.5 117.2 1141 1507 1057 1025 968 - - E "'
B23.B24 ol
Bar SA-540 B21,822, 4 1.2 120 135 1200 1121 108.4 103.2 102: 976 946 9'.1 - - E
. B23.B24 ;
Bar SA-540 B21.822, S 12 100 115 1000 935 903 &78 851 B8Ls 789 760 - - ™
B23.B24 -
dar SA-540 B21.B22, 5 L2 108 120 1050 981 948 922 894 855 829 798 - - g
B23.B24 =4
Plate,Bar ' i)
Shapes  AS572.74b B a2 60 420 400 383 368 352 335 327 N8 - - S
™
Shapes AS572.74b - 50 65 S00 475 456 438 418 399 389 379 - -
SN\CrMo-V Forging A579.70 12* - 1.2 140 150 140.0 138.6 1340 1295 127.7 126.3 1235 1176 - -

Shapes  AS88.744 AB - 63 420 400 383 368 352 335 327 38 - -
Plate Bas

Shapes  AS88.74a A.B -
Plate,Bar

Shapes ASB8.74a AB -

Tube  A6IB.74 1} -
Tube  A618.74 il -

67 460 438 419 403 386 367 3I58 48 - -

500 475 456 430 418 399 389 379 - -

B ol T - S i, Eoers A b
R I L S T T

€8¢ & &
a3 3

(penupiues) 35vd
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A
Q) E J"‘“’ —-Lz/:'f/ {ﬁ—_‘uue 16.0

MODULI OF ELASTICITY OF MATERIALS FOR GIVEN TEMPERATURES

Table 1-6.0

Modulus of Elasticity, €, = Value Given x 10"

{psi) tor Temperature (F) of

Material -325 -200 -100 70 200 300 400 500 600 700 80O
Ferrous Materials
Carbon steels with carbon content 300 25 290 279 217 274 270 264 257 248
0.30 or tess, 3% Ny
Carbon steels with carbon content 310 306 304 29 25 290 283 274 267 254
aspove 0.30
Carpon-molybdenum steels, low 310 306 304 299 295 200 286 280 274 266 .
chrome steels through 3Cr "
intermediate chrome steels 294 285 281 274 27 268 264 260 254 249 >
(5 Cr through -9 Cr)
Austenitic steels 04 29 204 283 277 271 266 261 54 248 241
1304 ,310,316,321,347)
Straight chromium steels 308 303 28 22 287 83 277 270 260 248 231
(12Cr, 17Cr, 27Cr)
Nonferrous Matenals
High Nickel Alloys
N«LCr-Fe ‘
Ni-Felr i i - ny 309 305 00 296 282 26 279
N«-Cu
Ni-Cr-Fe-Mo-Cb - a - 290 M4 2289 275 271 2.7 263 258
Other Nonferrous Materiais ‘
Copper Nickel (70-30) 220
Alurminum 13 11 109 1086 103 102 95 85 . P
Copper 170 16.7 165 160 156 154 15.1 147 14.2 137
155 150 138 132 125 1ns "2

Unalioyed Titamum

Y—\ssws-a %&Mu @ SR ¢ = 550 =

A
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CALCULATION COVER SHEET

Discipline _ Civil/Pipe Support

prROJECT DAVIS-BESSE UNIT 1 Josno. 12501 caLc No O-05/Psu-)
SUBJECT pecouuell. SWAY AN Sulkge

Iso. No.

COMPUTERPROGRAM. = NONE X SCP [ OTHER TOTALNO ..
PROGRAM NO(S) _See below VERSION/RELEASE NO. _See below T

T PRELIMINARY CALC.

0

SUPERSEDES CALC. NO.

O COMMITTED PRELIMINARY CALC.
X FINALCALC.

STATEMENT OF PROBLEM

Design of Pipe Support for Structural Stability

Support No. DSU-H\l Cou- )

[ For Calcs, See Calc. No.

D No Calcs. Req'd. OK by Inspection

SAL CHECKED)X)

SAR CHANGE REQ'D O SAR CHANGE O

NOTICE INITIATED

SOURCES OF DATA
¥ Piping Stress Analysis Data - Prob. No. ® § W _ DP, Issue No.

) ICES STRUDL 11 - (CE 901) - Version/Rel. No.
) Anchor Bolt Prog. - (CE 035)-Version/Rel. No.
[J Anchor Bolt Prog. - (CE 050)-Version/Rel. No.

B Local Stress Analysis - (ME 210) - Version/Rel. No. =

Output Attached

Output Attached

B SR, GRousP  Mewmd Bt ACHMeT A-)

[ ANSI B31.1

B AISC Manual of Steel Construction - 7th Edition

SOURCES OF FORMULAE & REFERENCES
M ASME 111 Subsection NF/Appendix XVII

() Pipe Support Design Manual Vol, 1 & 2
B Design of Welded Strrctures by O, W. Blodgett
[DGPD Pipe Support Group Newsletter No.
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on1inaton O N Dhutin a6 \2\a)24 CHECKER. .. .. K. pate o (B cac wunl Ny
nuccv.@&:’é‘h Q\»“* Jok w \2SQ) STANDAKD CONPUTER FROGRAN ME-210 REV NUH...D.. SHEET - "\  OF \
= T (
|
VERSION : 5
RELEASED : DEC 15, 1982 '
USER WANUAL VERSION : 0
THEORETICAL MANUAL VERSION :
VERIFICATION MANUAL VERSION : S
: B 1 JL A AGRD $ T RE S S AN ALY SIS F 0 R C YL I NDETRSS
: PSU -H1,RI
' 1 N P U T D AT A
i S e R N L e e e
g . £ mL NC ni L Ve NA MB
: (LBS)  C(IN-LBS) (IN-LBS) (IN-LBS) (LBS) (LBS) (FT-LBS) (FT-LBS)
! [ 2400. 0. 20400, 0. 0. 0. 0. 0.
’ 2 ,’”- .o 31".‘ °0 '. 'o .. 0.
3 5015. 0.  55848. 0. 0. 5288. 0. 0.
VESTHK  VESDIA 1 €2 SHAPE PRESSURE SN BEND R
(n (m () (am - (?S1) (KS1) (I
1 1.0000 13.2500  46.6250  6.6250 CIRCULAR L0000 .0000 .0000
2 1.0000 13,2500  6.6250  4.£750 CIRCULAR L0000 0000 L0000
3 1.0000 13,2500  6.6250  6.6250 CIRCULAR .0000 .0000 .0000
NAXINUN PRIMARY PLUS SECONDARY STRESS INTENSITY
1.0000 -1.18 .63 -1.18 .63 -5.06 3.87 2.71 -2.61
NAXIKUN PRIMARY PLUS SECONDARY STRESS INTENSIIY
'o".‘ "u" 'o.l °'." I.OJ '8-2‘ 6.30 4.40 -&§,29

NAXINUA PRINARY PLUS SECONDARY STRESS INTENSITY

‘."" -2.7. '.5‘ -2.7' 1.56 -13.98 1o, 20 8.V’ -7.97
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CALCULATION COVER SHEET

PROJEC™ Daus E gese. Llw - 08no 12501009 siscirume HEC""/PQOCIS‘:
SUBJEC™ DL!‘DQ O vess n'\n\%‘i\ FILE NO
CALC NO w‘ a
ORIGINATOR A "rk\" v hw Jlwalaee DATE (7//:/&L
CHECKER e ¢ el /\/‘,‘;,__D DATE 7//"792"' NO OF sweer,s_/f 3 | s
é) CALC. ZHTS. 9 17 ATTACHMENT # | « 12WG | ATTACIMENT # 2 = 4 SWrS '

ATTACmE~ B3 2 3 swe. ATTF IR AT T
RECORD OF ISSUES 2777070 " "7 3573 amy arrscn u.u.u,.n,.r:,..

NO. | GSEERSTON 8Y DATE | CWkD | DATE | aPPRD | DATE | OATE

ANINSSUED  Fou S-\ua% VAt Flisicd ceas| 7/l ST | 7159 ﬁ
! ~O . - |l e
o B i Tt aap Soekes wo BFf P& ]:z 5-?4% (z-r—ﬂ%‘m 14 f-d-
l

~NoS. 13,04 ,15,16 K17 AND ATTACH -n-élf

l !

| |
| |

PRELIMINARY CALC. D COMMITTED PRELIMINARY DESIGN CALC. D

SUPERSEDED CALC. D FINAL CALC g

STU DY Foo FcR B2-093

ONE of THE VERTICAL SNUBBERS FoR WANGER NO. PSU-R1 (PATA PT. 40)

FAILED (neR No. B4-1P0) . ND WALL
e IN ADDITION, THERE 1§ INTERFERENCE PReSLEM SETWEEN PIPE AND

AT THIS HANGER DUE To THERMAL EXPANSION OF TIPE.
THIS STUPY 1S MADE WITH THESE ConNDITIONS.

NeTE:DREV. <2 IS INDEPENDENT oFf REvV. cl
1) REV- €2 —» NCR ~o-.?lo-l9a-

Fo.zm Rev. 9/77 (ED-1)




2.0 ISOMETRIC

T ne following isometrics have been used in the analysis.

Piping Iso. No. Rev. No. Fiping Iso. No. Rev. No.

¢ - 38 /psy Q

~ AMADPE FROM WALK DPOwN OF SVRUME wun g

DESIGN DOCUMENTS
1. Code 8 ASME Code Sectionlll Subsection N B

C ANSIB31.1

O
2. System Flow Diagrams / Y// /A Rev.
Rev.
Rev.
3. PipingClass SEE 7749-MS509-]-2 Rev.
4. Piping Class Summary U Rev.
5. SAR X Checked O NotChecked

() MaTH MODEL LT ATTIACHMENT 1.

7) Ef'-“ 7“'*.'"‘?‘3 4‘?/2“"» Fdlo e ment 2,
' PR i Y " 3

76 /&2 I 7
M .TER TPUTS (Snumb No. & Date)
1. WEIGHT PipeaTnsur. (Hl aeqive) 3752 (/3

WliaHT piptius\¢~*JNSu\-1H'l QL‘\.VP) 6‘1 3796 4'/2“/8L

2.  Weight Pigedwidondgnnol. (bl-t tuadive) G 3692 bfo9fee
Seismic '
THERMAL G 7377 1-26-84 ( NORMAL OPER:)
("lo")

@ 7459 17-01-P4 (WiTH ZER0 THERMAL DISPL
AT 20 4

ANALYST WATE 12-1-P¢ CHECKER %_oms 2-4-}

] o, wWITH APPLIED THERMAL DISPL:
& 7455 n.3-24 ( D)

flao 8 (€2
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@ CALCULATION SHEET

JOB NO 1250 NCR B4 -190 CALC NO M-g RE;’;O SHEETNO
PRESSURIZER SURGE LINE '3
OR SINATOR DATE CHECKED DATE
" 77
S @ emmman lh-30. P4 %?@@& .4 -84

TIPE \L’T‘ il A‘/
8
r@{ | 1= L

L A

5 " para rire Cio 2
p won-FUNCTHNAL PT. 4o

sHUBBIR

LOOKING NORTH

NEAREST ELBOW (B &W 3ATA P 3) -

PIPE STRESSES FOR oPERABILITY CoNDITION

(ShT ~Ne. 2)

S < % s

AS PER ATTACHMENT # 2 oF cALC: no. M-P  REV: CI

———— BT C ‘AtmMg  ske. T, NB.3452

AS PER NCR ?4-1?0) ONE 0OF THE VERTICAL SNUBBERS (cLesE
To THE uAu.) BECAME NON-FUNCTIONAL AS SHOWN®
. " e S B
§) sodt L ®h o #h 44 L0y WA

?‘L—_—____ FUNCTIONAL € NUBBER

PSU-RI

T ——

THIS SNUBBER IS onNLY 4'/4" AWAY EReMd THE WELD oF THE
THE PURPORE ©oF THIS cALCcULATION 1S TO CHECK THE

FRoM B&W SPEC: T749.M- 505-22.6  PAGE -3, THE
LOAD ON THIS SNUBBER :s 3900 L8s: (sse) k& z4oo CoBk) *

TME MAX. STRESS FoR EQ: 9 op NB-3652 OCCcURS AT
BuwW DATA PT. 3__WHICH IS VERY CLOSE To THIS suuu:g

MAK. STRESS = 21074 ¢ psi (& 1 5Sm= 24, 9“?:.@47”

. —— — ————— — "

G TR T T YT

e — e ot

——
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10
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12
13
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15
16
1”7
18
19

[JOSNC |2 501 NCR NG, B4 -1 ROCALC NO M. P REV NO | SHEETNO
PRESSURIZER SURSE L INE ce 14
OR SINATOR DATE CHECK:D DATE
I e i1-30-94 pu s ot WP, P
- " . (FROH TABLE NB 3693.2-9
B, fcR |0 ELBow = |10
.95
i) 0: 7T Cq = 0:79 = PR ,” IO-7‘>'.
- 2 = —hl) Do’ h
t s l'o
075 »a ’97 S,
s one 18 gebe o P = 2500 f L
(4 13f ] o« TEY *

0.75 x 2:69
« |77

£Q.-9 FoR ELBoOW

10-73 M, = 22074 9
Q.o)-<”°°"°'“> + (' qg"‘)( .ssr)

2x1-0

_ M, = 2975412 e = Rnt
THIS 1S THE RESULTANT mMOMENT DUE TO comMBINED WEIGHT

AND SEISHMIc LeADS:

FRoM BECHTEL COMPUTER RUN @ 3746 »ATED €-30-92
> LA L :
M, » 4957 " DUE To WEIGHT LOADS AT DATA PT. 453 .

My, = 319 ’ (IGNORING THE S'GN) (PQUIVALENT 7o
M3," 4157 "

W, = ((M.“,H..)ttr @mv ﬂ,g‘.,(f"a._.f Hz’)‘ T :

- ————

e N R LR R e s

——

ASSUME  Mys=zMags »0 (MOMENTS Jve Te SEISME LeAdg

Mys - 234 gg._ngag._gf..gss.
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Bechtel Associates
Professional Corporation (Ohio)

o 15740 Shady Grove Road
Gaithersourg, Maryland 20877-1454
301-258-3000

.

TELECOPY

Mr. J. K. Wood

General Supervisor DEC 5 1984
Facility Engineering )

The Toledo Edison Company

P. 0. Box 929

Toledo, Ohio 43652

Dear Mr. Wood:

The Toledc Edison Company
Davis-Besse Nuclear Power Station
Bechtel Job 12501

TED NCR 84-180

HYDRAULIC SNUBBER PSU-RI]

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-Rl on the Pressurizer
Surge line, found with one (1) broken hydraulic snubber. Our evaluation and
reanalysis of this condition has identified that a thermal interference existed
during normal plant operating conditions. This interference resulted from
insufficient clearance between the restraint and the secondary shield wall.

All stress levels on the Pressurizer Surge line and supports were found to be within
interim criteria for both the condition of the actual thermal interference and a
postulated SSE event. However, for long term plant operation the restraint must be
wodified in accordance with the attached sketch.

In addition, B&W specification 3002/NS58-14/1077 page 8.6 (7749-M-505-22-6) should be
revised to show the correct thermal displacements, presently shown reversed between
node points | and 2. This change has been incorporated in our sketch of the ¢
restraint modification. In addition to the revised movements, a new cold spring
setting for PSU-Hl, and revised hot and cold piston settings for PSU-Rl have also
been included.

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

Also as discussed, it will require 200 jothours for us to amend B&W's Nuclear Class
1 stress report for this line to reflect the modified support configuration and the

effect of the thermal 'tn.tcrhnncc. ATYACHHENT No. 7
Aul‘az b P “2: i sHT, No. IV of 10

i . - "c
o'ad ﬁm 12-5-84 PROBR. No. M.F, REY:C2




JEC 5 B84

Mr. J. K. Wood 2 BT-15086

1f you have any questions, please contact us.

: Very truly yours,

| D WAe
. . Jo W. Fay, Jr.

Project Engineer

JWF/RDK /311
Attachment: As stated above
ce: J. F. Helle w/o
C. T. Daft w/l
R. Rosenthal w/o
Records Management - Mail Stop 3021 w/l
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NCR B4~-180 Page 5 of
Disposition Justification (17) (cont)

cross member (part 7) and the secondary shield wall at the 45° vertical 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 ore (1) snubber inactive.

The support should be modified in accordance with the attached 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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Istroductica
This report comtains the stress saalysis of the surge line. ALl
points Ln the surge line ere analyzed including the bimetallic weld at
the hot leg rurge nogzzle. The analysis of ths ‘ntersection at the pres-
surizer end is contained in yressuriger Design Report "Surge Nogtle Apalysis”,
The branch intersection analysis is cdontained in this Design Report undsr a
different section "Surge Nogszle",
Results
All points ir the surge line satisfy primary stress limits either in
sccordance with equation 9 or per Appendix F of the B3l.7 cods.

Per equation O sisplified analysis
Naximm Primary Stress > 22074.96 pei €1.5 S_ = 2L800. psi @ETO°F
Meximum for an elbow (Joint 3) = 22074.96 pt < 24800. pei
Woriam for a straight (Joinmt 1) = 10220.54 psi ¢ 24800, pei
o Anyoumuuo-wmum-uurymss.mpxuuem
-'cm; lizit. However, calculations are provided showing that an Elastic-Plastic

Analysis is applicable,

Maximm primary plus seccadary stress (B ¢ Weld) (Joint S5k)
- 75997.62 pai > 3 5_ = 50100. pei €650.°F (PAGE C-/1)
Naximum primary plus se stress for an elbow (Jjoimt 2)

= 67368.71 pei ) 50100, pei (PAGE (C-13)
Primary plus uemau-! s.ress for cycles occurring more than 240 times:
Joint 2 = 36860.5 pei < 3 S, = 50100. psi
Joint 3 = 33729.9 pei € 35 = 50100, pei
Joimt 19 = 36529.7 pei< 3 § = 50100, pei

Moximun Usage Factors:

Usage Factor st Bimetallic weld (Joiut 2) = 0.87 { 1.0 = allovable
Usage Factor for joiot 3 = 0,046 C 1.0 = allowable
 Usage Factor for joint 19 = 0,036 < 1.0 = allowable
“Alc- o ma Sy R el .

A".L{a\? Z\/."..:.j; -D,_'{(,7//g/6l

C(‘lf‘{ bv- AL-/\/AZ 9 dalt 7//57’)_/

[C/: “J/PCJS An-/,u': of J.ur,g
Line, I-,owf JG' Ffor
r:/c(o [J::;n Conﬂ, »
Davis- Butc,"‘ZO- 00/4-50,
Jua 972 (!’.evl,
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Docket No. 50-246
€
License No. NPF-3 ED'SON

Serial No. 1-49% Ricann P Caouse
v Presoe !
Nuciear
February 1, 1985 14181 258 522

Mr. James G. Keppler, Regional Administrator
Region III

United States Nuclear Reguiatory 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, t« demonstrate
the adequacy of the Nuclear Class 1 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 concerns 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,

W7 L

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

res 4 19

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



@ CALCULATION COVER SHEET

PROJECT PAVIS. BE SSE L umNIT- |

JOBNO.

SUBJECT PRESSYRIRER SURGE

LINE =

12 50l
CLASS- I PIPING

cac.no_M- %

ANALYSLS

COMPUTER PROGRAM: D NONE B BCP

D OTHER

PROGRAM NOS) ME-101 \AT -210  VERSION/RELEASE NO Kifars 4 §/i1-15-12

TOTALNO. ?

OF SHEETS

ATT . No. i 8 ISNTS , ATT. NO.2 » |4 S¥TS., ATT. NO:. B g L SnTi , ATT. poc & = 1 8uTs

Anactemsnt)
;"' Ne Te I ERT.

O PRELIMINARY CALC.

D COMMITTED PRELIMINARY CALC.

D SUPERSEDED CALC X FINALCALC.
ol |PRESSURIZIR SuRGE LINE SPL | 1-3 oY li-mes] AswW|— |/-3)-85
NO. DESCRIPTION BY | DATE |CHKD | DATE APPROVED | DATE
REVISIONS
SPD-IT0d v BRI EDY)
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CALCULATION SHEET

JOEBNO 1L %0l DAVIS-BESSE ,umm CALC NO M- REV.NO

PRESSURIZER SURGE LINE ol
ORIGINATOR DATE

_JCHECKED 3 > DATE
. " /7’
bvm  § g I-30-95 MQS [-91-¥3

AS-BUILT ConNDITioN oF VERTICAL S~UBBER (PSU-RI) oN
PRE SSURIZER SVRGE LINE

. P ) ¢
¢'¢ ScH.40 STANCHION P it g

.

," - \< 9 T_‘,__e_/_i__’.
| / 39 -

J

S S VERTICAL SNUBBER

'
\\PIPE ( 10 ¢ ScH: lbo)

PATA Pri ko (NObE)

, . : or
_ EAST
LookING NORTH

THE PURPOSE OF THIS CALCULATION |S TOo CHECK THE PRIMARY
PIPE STRESSES (( CATASTROPHIC FAH.URE) °N THE PRESSURIZER

SURGE LINE FOR LONG-TERM™ oPERATION  CRITERIA EXCLVUSIVE
oF FINAL cLASS-I FATIGUE ANALYSIY

ORIGINAL ANALYSIS OF THIS LINE WAS DONE BY B&W N
MAY 3, 1974 (;rntss ANALYSIS of SURGE LINE, REPo!T#G 1!9
ALL Pomrs WwERE ANALYEZED BY USING THE SoMPLlFlED METHOD

__PER USAs B31.7, 196 ?(\-‘!of & TABLE D-20), Arrcrdbu-))

I THS ANALYSIS VERTICAL SNUBBER PSU-R! s CoNSIPERED
AT THE CENTER &'NE OF PIPE-

— ————————— - -

fas PER ucR 4 - I?o TH: wesr SIDE VERTICAL :~uauk (ct.ot‘ ro
THE wAu).) BPAILED - THE REASON oF FAILURE IS DETERMINED AS
THERMAL INTERFERENCE PETWEEN WALL AND THE FAILED SNuJIuR
As_A RESULT , BECHTEL " MODIFIED THis SNUBBER AS SHoWN
ABOVE TO MAKE THE REMAINING SNUBSBER ALONE CAPABLE of
CcARRYING THE oRIGINAL LOAD.HeWEVIR THS (MODIFICATION CAUSES

A UNBALANCED MOMENT (ToRsieN on PtPt) AT PIPE AND
ETANCHION INTERFACE .

GPD 2708 Ray A/R2 (ED-89)

* A &Ji m-§,Rev-C3
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CALCULATION SHEET
JOBNO 129ci DAVIS.DESSE, umTICALNO M- REV NO. | SHEETNO
PRESSURIZER SURQE LINE ol 1

ORIGINATOR : DATE CHECKED DAT/E
Som @ W i-30-2% ——\MS 1-31-¥S

_cue:xt’ LOCALLY BY AZPING Tov THE oRIGINAL RESULTS.,
 SINCE THE MAXIMUM CEISMIC STRESE AND mMAX: PRIMARY ;fnl:s

_AND _ARE NOTED BELoW( F&4W DATA PT.3 —®SEL ATTACHMENT®Z) ©

— = . ————

BECHTEL MADE TWO SEISMIC RUNS oF szssumz&lz sulc.g Lme
(Y DECOUPLING FROM HOT LEG), oNE wiTH VYERTICAL SVUBBER
AT THE CENTER LINE ©oF PIPE AND OTHER wWITH VERTICAL _
SNUBBER M™MOPELED THROUGH STANCHION & TUBE STEEL _To
REFLECT THE MO FICATION AND AT THE SAME TIME CONSIDER
THE EFFECT oF AN UNBALANCED MOMENT oN THE SYSTEM AS
A WHOLE - THE 3DINAMIC PROPERTIES (EI1GEN VALVES & EGEN
vscroxs) WERE THEN COIMPARED fFok THE TWO RUNS. THERE IS NO
SIGNIFICANT CHANGE 'W THE DYNAMIC PROPERTIES LEADING
TO THE CONCLUSION THAT THE RESULTS OF THE CRIGINAL
ANALYSIS REVMAIN UNCHANGED INCLUDING we22LE LoADS.

THE ComPARISON oF EIGEN VALUES (NATURAL FREQUENCIES UPTO 33m)
IS SHowWN BELowW (SE€ ATTACHMENT nNo. 1):

e ety o Smirssmgs  eremewek ) gt
10. 0310 Wy, 9.%5 m - 2'263/ BECHTEL
16.36%  16.327 0381 :':':V‘f“
I9.020 PR | AL [ T 0.563 S7399(vee
2/-41®% ' 20-054 o7 637 (wanst mu) AND I

B X TR A S MR . b 1-06 37391@39-/

mwtvcn -rne zrnef oF A.vm'roouAL vouwu Moncu'r j-Ms To BE

INTENSITY (EQ.9 ¢F 1-%5.) of B al7, :qu) oceUR VERY CLoSE TO
THIS SNUBBER (4% AWAY) N THE oRIGINAL ANALYSIS -~ THE
CORRE SPONDING MOMENTS ARE CoNSIPERED AT TuE t~uluﬂ

LOAD THPE e # "vﬂfn:ﬂ._vs o:;. ”“: TORFIOmAL MamEnT (Ma) &
WEIGHT 1261524 LéGl.ob 51039.12 -—
SEISHIC (03 E) §972. ¢ 2%011.€ 244343.04 20400 Q4oo=2-9)
seismic (ssg) | 15204. € 39394 | 4%1370.2F 33150 (3r0srr9)
WEIGHT + OBE 214%P.04 2€672.64| 1973%2.16 20400
WEIGHT « SSE 17919- 904 L3o0545. 04| 502401 4 33150

e —— e T —— I VLIR—
p

GPD 2708 Rev 4/82 (ED 89)
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@ CALCULATION SHEET
JOENO 1240/ DAVIS-BESSE,umNT.1 CAC o M-8 REV. NO | SHEETNO
PRESSURIZER SURGE LINE ol 3
ORIGINATOR _ AL DATE CHECKED _ DATE
S My o I-30-85 T\ ) W 1-3)-§S
& —
EQUATION -9
B, PP g, 22 M, 2 |I.F sa, ¢ VPSET)
a ol
B, Pbs 4+ By D M £ 225 s. (FAULTED PER B&W ANAus'q
al ‘LI - GFE ATTACK: NO. 2, SHT-wNe.13

2500 fs«
10.79"
1.0"
368 ..°
B, = 075 ¢cr

)

1w
. 0754 TF
r

g
Ba =

By =

P o(M(Mu%-NMW).q teble .20

pe, ®

1.98 75 (For ELBoW)
1.§ (FoR wrer)

oF APIL. D

Py Pl - Thu Comdds prned AlDue

s ﬂuan-u4 hboo) +(2¢C72 ¢4) ‘(19‘5 iva. /6)1

199527 . 4 an. ¢ wpaat )

[(7#19.04 #3250 s (63055 04)% (502409.4)"
$07921 85 wa-ibs (Fomtld)

(1% ]

INDE X

VAts [&t75c10

1-208"

ACTUAL DISTANCE BETWIEN ELBewW
WELD & WFARFST STANCHION wWELD

s OOQ'-’S"

STRESS

|
2.208

DISTANCE
oF STRESS INDEX .

amns’

ASSUMING LINEAR DISTRIBUTION
0.9875 2:20F
-] 1:27 %
B = o.56F2
- B= lo+0%5CP2 #5682
I.56p2 « -5 = 2.3523(

ATTACHMENT

SEE
Log i B

:mwa oo o~ MQ.W m (UT!")/

B, =

~No-

FoR FURTHLR PISCcUSSION

GPD 2106 Rey a R 1D F
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@  CALCULATION SHEET

JOBNO 126e! DAVIS.BESSE, UniT-| CALC NO -9 REV NO | SHEETNO
PRESSURIZER SURGE L'NE el b

DATE

ORIGINATOR . DATE CHECKED , p
| W ¢ %..tr-.\. I« 30-P% AMQ \*5\-?_\

CongIDER THE WIGHEST VALUE of Ba = 2.5§77 (“"‘),

B, PP 4+ B, B¢ H‘ (8§ S

o« dSo0=lo. 'S + 25277« 10.7F L 299517 4 £ 24,900 P
2x 140 _ _ 2 x 36F '

24759 & 24 oo PS¢
N ———— : (urur ComndiTION)

Lo v 2590% 1075 4 coaq . 1095 . £07923.§ < 37,595 pra

1 x ¥

32,635 4 37,575 ¢pn
e T e e ;MAJ.'“)
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CALCULATION SHEET

JOBNO 1250 ] DAVIS-BESSE , UNIT-| CALC NO -7 REV NO _|SHEETNO
PRESSURIZER QURGE LINE ol 5

ORIGINATOR ' DATE | CHECKED 1 DATE p
I, [ R . e 1-30-8%5 \;&éﬂws 1-3)-¥S
v
BECHTEL PRoGRAM ME-210 ALSO cALcuLA'res 'THE l.ocAL s'mnu;
AT THE STANCHION X PIPE INTERFACE . q WRC- 107

CHECKS A, IB, 1A & 2B oF ~ME-210 DEAL WITH VPSET PRIMARY
(c.gcumrguunu) 3 FAULTED PRIMARY (CIRCUHFERENTIAL) UPSET
PRIMARY (Lm..wuowAL) & FAULTED PRIMARY (uNGlTuban)
RESPECTIVELY. ( SEE SWT. 4 OF ATTAcH: Ao 3)

A —» ..P_’.. - 13 AHRPN kwer'oZ’o « l4,030 ng
x ¥ o

134375 + Shwrta ke ME-2l0 w /4,030

ol ME-2l0 = ;4030_,3‘37‘5,.:- ¥R

Mtlgg un anda § $eer TR

1A — 134375 + (2-6’9‘1‘7-‘5’12.9 = AT psi (€ 24,7000

1B —o lié37-$'~.+-, i""""‘(ﬂhoo-libiﬂ'v = 19,929 ps.

' B
S5 S RS DRSS s (<37, 517 )
BaWNe 2285

1A 4_, LA + M k«mnz 200%:4(-!0!&“- 12,970

Al

p— e — . e it e —- —— ———— —

* a i 12970
T 6® 75+ shune pew M2 10 —dludiny F1E-! i

T T o e ne-zjgf...!.,&'-o Me- 1ol AFums = §25 125

M-y Reo e T

‘A__.:A—. 3 -5-77?.—;‘_7—* é 5'91'!_' czn.u) = 17,9896 ps (:. u,-mp)

Y 1T

;‘_,..A__ 6% 15’ * z f?‘!‘h(wﬂo-cvw 'u) s 34,332 pie

C<27,575ps)

GPD 2708 Rev 4/92 (ED-89)
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JOBNO 12801 CALC NO REV NO | SHEET NO

1T N M"s ol ¢

- DATE CHECKED g DATE
W2z e/ T o I

Renmiscysis Doing CodE ass /V—4// Rmae-b /N 7‘ b i O A |
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CALCULATION SHEET
JOBNO i2%0) DAVIS-BESSE, uNIT-| CALC.NO M-g REV NGO TSHEETNO
PRE SSURIRER SURGE LINE . o/ -

GRIGINATOR DATE CHECKED , DATE
‘-;r‘ ¢ "-EP.._ 1-31-88 | \;wﬁ “5"Y(

IT 1S EVIDENT FRom THE PREVIOUS SHEET THAT AT LEAST 4o) REDUCTI'N
IN Y-LeAD , MOMENTS 3« STRESSES CAN BE ATTAINED FoR COoPE e€ASE N-41)

WHICH PERMITS THE USE oF HIGHER PAMPING (5) vo 2y of cRITICAL :Anrmc).

APPLYING THIS REDUCTION ‘N EQUATIIN.Q p wk GET THE FOoLLOWING

B; PP - ’a 2-.- H(. ) 3 I'SsSa
sl al

o n 1500 1076 Lo mprs 1295 (299527.4) .06 € 24, Roopr!
2% i ey 2 <369

b 1 abF Doty 20,231 £ 14,%¢0 ﬂt‘
O - e Led: - e lebeiah erdeoog M S (vprat «\LL..) g

e s B80T . 3.6877: 200§ , (5_57923'5)"" < 37,57¢ ps,
s &8 2:369

24,956 = 37,575 pu

EMNIEI AR 0. U S LSS T A S SRS (W%)

IN A SIMILAR va M&-210 STRESSES (utc-s a1, zuz) witL 8E
 MUCH WITHIN THE ALMUAOLES,,_,_
| { f

\

——— S e —— . —— — ———— e~ — o c—

cONCLUSIONS

EVEN WITH cwunurws pnmAn sru:s INDICES (3, FOR AN us.u
ALTHOUGH STANCHION |S oN A STRAIGHT PIPE AND B, Fer AN
UNREINFORCED TEE ALTHOUGN THERE Is WO HoLE IN ThHE rur;),
CONDITION FoR cATASTROPHIC FAILURE 1S GATISFIED FoR LoNgh TERM
OPERATION. IN ADDITION WE HAVE SHOWN THAT SEISMIC ANALYSIS
USING 5/ DAMPING woua.p REDUCE STRESS LEVELS AN ADDTINAL
18] (AT LEAST) AND NATERIAL TRST RETRTS sHow THE AECTUAL
YELD STRENGTH To BE GREATER -rnAu THE ALLOWABLE »gseN
VALVES. ' !
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N SURGE LINE SUPPRESSOR/BANGER LOADS

H (See Pigure 4)
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Iotroducticn _

This report comtains the stress analysis of the surge line. ALl
points in the surge line are analyzed including thc bimstallic vcld et
the bot u;fmn poszle. The analysis of the intersection at the pres-
suriger end 18 contained in pressuriger Design Report "Surge Nostle Analysis”.
The branch intersection analysis is cdcmtained in this Design Report under a
different section "Surge Noszsle",
Reswits

All poinmts in the surge line satisfy primary stress ligdts either in
sccordance with aquation 9 or per Appendix F of the B3l.7 cods.
Per egquation 5 simplified is

Naximup Primery Stress = 22074.96 pei €1.5 8, = 24800. psi @6TO°Y

Marimmz for an elbow (joint 3) = 22074.96 pel < 24800. pei
Maximum for & straight (Joint 1) e mo.sr;-: < 24800, pet

O

All points in the surge line doututhﬁﬂu}l.mnu secondary
stress limit. However, caleulations are provided showing that an Elastic-Plastic
Analysis is applicable,

Maximus primary plus secondary stress (l:.-n&ie Weld) (Joimt Sk)
- 75957.62 pat > 3 5_ = 50100. pei @650. (PAGE Jc-u)
primary plus secolldary stress for an elbow (joimt 2)
= 67368.71 psi ) 50100, psi (PAGE C~-I3)
Primary plus uccnduz stress for cycles occurring more than 240 times:
Joint 2 = 36860.4 pei <3 8 = 50100. psi
Joimt 3 » 337099 pei < 3 8_ = 50100, pei
Joint 19 = 363%29.7 pei < 3 B = 50100. pet

Naximum Usage Factors: '

Usage Factor at Bimetallic weld (joimt 2) = 0.87 £ 1.0 = allowable
Usage Factor for joiot 3 = 0,046 C 1.0 = allowable
Usage Factor for joint 19 = 0,096 < 1.0 = allowable

pros- weo. M-8 (o)

[C/. “J/PCJS Aﬂ./yl’i: 0, Jw,g
Y 2218 ,w’ '!5’ hr
Tiledso Ed.son Company ,
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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-L
thru A-T7.

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-L03-WP-316 (bends). Part of the surge line actually has a
design tempersture of 650°F. S, = 16,500 psi. for both materials thus the
allowable primary stress is 1.5 (16,500.) = 2L,800. psi.

The largest primary stress is 22074.96 psi at joint 3 for the x + ¥
earthquake at an elbow juncture. Complete results are tabulated on Page A-8
and 9.
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R ' A STRESS INDICES skl s
e o it 11 it e o s i s st s A W Ry Sare M AR R
bap v . AR o il i ol L S RO o - B

1 STRATGHT PIPE, RENOTE FROM WELDS OR OTHER DISCONTINUITIES
g " 27 GIRTH BUTT WELD BETWEEN STRAIGHT PIPE OR BETWEEN PIPE AND BUTT-WELOING COMPONENTS. FLUSH R T
Tk 3 . GIRTH BUTT WELD BETWEEN STRAIGHT PIPE OR BETWEEN PIPE AND BUTT=WELDING COMPONENTS. AS WELOEQ
. GIRTH FILLET WELO TO SOCKET WELO FITTINGS, SLIP-ON FLANGES, OR SOCKET-WELDING FLANGES .
e $  LONGITUOINAL BUTT WELOS.IN STRAIGHT PIPE. FLUSH :
ML e ® LONGITUDINAL BUTT WELDS IN STRAIGHT PIPE. AS WELDED _ SUNER S O
B TAPERED TRANSITION JOINTS PER SUBPAR. 1-727.4.2(C) AND FIG.1-727.3.1
ST . BRANCH CONNECTIONS PER SUBDIV. 1-704.3 R < er
L N L CURVED PIPE OR BUTT-WELOING ELBONS PIR USAS 816.9, USAS_816.28, OR MSS SPuA SO S O SR
10 BUTT-WELDING TEES PER USAS 816.9 OR NSS SPu8
it vakaN e el - . AR BN T Sy
" N ' . . . L] '
1 BUTT-WELDING REDUCERS PER USAS 816.9 OR NSS SP48 PROZ- No. M-P(O)
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TOLEDO m LINE

— -9 G T SECTION PROPERTIES - L

OUTSIDE OUTSIDE MOMENT BEND

SECTION RADIUS ... DIAMETER .. THICKNESS _ . .OF INERTIA RADIUS s ORI I e e s

tin) (N N (IN*"4) tiN)
o 1 ... .5.37% 10,7500 . __1.000) . . ___ 367.808 v R L IR Bl o ot o oo s My
2 5.37% 10.759%0 ot 1.0000 367.805 15.0000 SURGE LINE CR. .
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i951.27
“h.76

1051.27 .

11.08
1051.27
11.08
4009.10
JENT.55
3s2.08
a70.89
16437,.53
1013.59
942,26
1051.27
788.06

1677.71

1%.21
575.73
388.42
462,085

a.l0
$38.05
120,24
121.16
362.57
426.09
361.65
426,09
426.09
206.20

251.45 .

426,33

LLFd)

2956.52
5475.20
4253.26

102,55
545,22
3365.43
1611.114
1611.11
i611.11
1674,.64
1611,11
1915.2%
179694

S12.79

- 108008 - e

2599. 77
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) (")

-1 '3 : - - % EARTHQUAKE W NTS (FT-L8S)

JOINT Hix) LIAA) : N -l « o

i 552.91 STT6,.56 13654,.50

it 2 - 1091.16 . 3150.34 . 8890,93 . s s i e Sy
) 552.91 1562. 0 19615.80
5 823.58 209%.78 5837.%

e b $52.M11 2373.62 MEBB o e e s - B RS g 1 i
’ 803.58 29ea. 70 T184,.48

11 23312.% 383z.01 $367.42
e = B8 = TITRB .. W64 09 - 536782 e

13 1686,72 2087.29 S367.42 B — e e
" 1925.39 1927.74 S317.74 ATTACAMENT # 2
s <o B = DTS - DL $367.42 .. i " T L.

16 762.69 1927.7%  10767.60 G
10 2770.9 1927.74 5636, 3% TR°3° Neo. * 9("‘)

- 88 -~ - 9589 2913.27 .. 5693.95 — - e e o < o0 s | e
36 137.77 2680.95 7000.95

sS4 052,93 7976.70 10344, 10 SHT. No. 2 of 4 /
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Joinrv

-
MO VN~

13
' 1%
15
16
' 18
23
36
1Y

F

186.49
31657
156,49
&03.67

186.49

“03.67
1145.29
8r1.2%
948,49
1086.1%
117.58
221.74
773.30
186.49
261.32

1042.90

miv)

1510.79
812.57
371.99
782,55
613,02
744,95

1185.50

1481.76
71,082
S71.52
410,45
$71.52
$71.52
780.23
811.28

1347.92

nen

1828.76

1687.93

'.‘. l!
235.07
- THLL TN
Ter.22
L3678
49%6.78
49%.78
Jor.27
496,78
445,15
7115091
$22.3s
T768.08

1561,.55

~-- ¥ EARTHQUAKE .\_;2:3 (FT-L8S)

——— —— —— — ——
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26433.64
3388.12
2633.00
3399.73
2633.68
3399.79
6557.9%
8413.33
6341.99
4395.61
1445.88
1675.18
38r7.61
2433.64
2629.71
4643,.93

8N ' Cy

e -I EARTHQUAKE MOi._AS (FT-LBS) p— ’

vy RN U e S g A i

7961.39 184,12 .

8215.63 BBDBENEE e o v v vt s bt psiien e e~ P
2355.07 3456.56

2767.35 1725.99

136,19 N T —— R s, e R
$5695.74% 6636.9%

S24h.52 943.78

$365.99 o B - . g A S S, e pv—— - ol

- .'
Bt  uees PRoB. No. M- P (o1)
426,23 . .. 93,78 " e e v m - ——
Jeas2.17 2984,.50
3:12." u::s.:r ATTACHMENT # 2
399,75 vt SRR et o o iipimir WaEG . e =
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TOLEDO SURGE LINE \,) ‘ )
; EQUATION 9 -~ PRIMARY STRESSES
CONDITION ., & « PRESSURE . X+Y EQ , DEAD wY, -

EQ 9
MOMENTS IN FT-LBS., STRESSES 1IN PSI.
B Eer = PRIMARY -iillﬂ T0
JOINT TYPE HX NY L} LI 81 82 STRESS  ALLOWABLE
4 AT790.67 - Ta75.56 - 10429.70 19968.65% . B 10220.56 . DR ooy s e
4 ] La54.07 538,64 15454.086 16172,.28 1.0 2.0 19074.58 o7
3 9 1790.67 2222.711 24615.18 24780.11 1.0 2.0 22074.96 « 892
. 4 1223.34 4256.18 6236.38 7648,80 1.0 W R Ta—
6 1 1790.67 3011.64 96CT7.085 10039.13 5 1.0 8479. 26 « 343
14 K 1223,.34 W271.70 11317.13 12158.18 1.0 2.0 17675. 41 T4
11 3 T487.29 - S137.75% - TR75.31 - 11761.64. 5. ~1e0 —— B8781.32 Y | |
12 | §902.85 6267.01 T&75.31 119%0.11 5 1.0 8814, 37 « 356
13 9 2988,09 2921.68 Tel?5.31 8564.18 1.0 2.0 16422.67 « 664
16 9 38063.42 2925. 35 7293.65 0756077 — 200 240 1640900 . 666.... . .
15 9 1871.8° 3264, 00 Te75.01 8368.087 1.0 2.0 16354.59 «661
16 9 199802 2925.35 13127.99 13597.57 1.0 2.0 18177.13 T34
is 1 WeB86.50 . 2925.35 B143.19 9746.68 - oo s Bgl v - QO T W e 0 I =
23 9 1790.67 L)% 76 6729.12 7980.96 1.0 2.0 16219. 38 «655
3 e 1759.15 743,867 7911.04 0927.17 1.0 2.0 16549,.19 «669
L 1Y 3 STT3.56 - . 9750.9% . 14505.42 TR WSS SN TC RS T N PSSR, —
PRo®. No. ™M-g(o1)
ATTACHMENT # 2
: !
ST No. L oF ‘
M ‘1 s S.;'ﬂ. ? . ;‘h I- 39'96
| < PN ?(
N T v, ch'ed 3 S Pale:_)-D)-




TOLEDO SURGE LINE

CONDITION , . &

JOINT TYPE
1 1
2 9
3 9
] 9
& 1
4 9

- 1
12 i
13 9
14 9
15 9
16 9
18 1
23 4
36 s
54 3

EQUATION 9 - PRINARY STRESSES

PRESSURE , Z+Y EQ , DEAD wT,

EQ 9
MOMENTS IN FT-LBS,

STRESSES IN PSI.

nx HYy Nz
J671.40 - 9662.39 - 8969.40
J751.65 9603.93 16655,23
3b71.40 Ju9s5. 47 8455.93
3819.54% 3932.76 . 2126, 081
3671.80 ars2.2i 7498.75
3819.54 6970, 7% 180769.59
11712.35 . 6550.26 ... 30S51.67
12942.72 6968.91 J051.67
7663.36 3727.26 3051.67
6332.66 . 4890.380 __  3656.07
3600.99 &196. 32 3051.67 -
2910.51 4890, 38 5344.09
5593.15 - 4890.38 . . T020.04
3671.40 4936. 24 2055.49
3651.09 $334.59 2561.01
T364.56 _11619.13 7610.02

PRIMaRY RATIO TO
nn B8i 82 STRESS ALLOWABLE
136A5.66 .. .5 — e — 9110.69 _ » 368 i -, N
19588.40 1.0 2.0 20265, 32 «819
9724, 40 1.0 2.0 i6827.08 «680
coe POT8L o Bov .- snpmii U e SR DB B i TR i <o SO —
9606.98 5 1.0 8403.47 « 3060
13389.39 1.0 2.0 18104.56 73 y
— -13762.19 5 —e . 9132.1895. 369 - o s
15013.08 5 1.0 9351.51 «378
034,71 1.9 2.0 16586.68 «670 .
i BT9T.004 1.0 2.0 16503. 083 _ «667 . S . L _j.
$993.98 1.0 2.0 15526.79 627
T807.36 1.0 2.0 16158, 87 «653
~ 10221.55_ - 1.0 8511.2% 5 I oottt s ot 8
6782.30 1.0 2.0 15801.57 «638
6953.50 1.0 2.0 15861.24 N 1Y
-15721.112 5 1.0 975,67 2303 s s Gl

T T S v

PRoB. wNo. M- ? (o)
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EQUATION § - PRINARY STRESSES

s e .. S,  CONDITION o« o « Xoy DBE, DEAD W7, .mswu L. A - .. - —— o ———— | e e —
€q 9
HOMENTS TN FT-18S. STRESSES IN PSI.
o T parmany TRATIO To  ACLOWAWLETT T
JOINT TYPE - Ny nz e 81 82 STRESS ALLOWABLE @25 S

e P el e 2310032 <. 12077.09 - 33757.68 —33424.908 . 1.0 12580.30 297
: ] 2682.080 T482.58 236461.15% 24750.29 1.0 Ze0 22064,.57 «521 372.578 - § 4
9 2310.32 3587.92 L1867 .45 4$20C4,.81 1.0 2.0 28106.76 666 < ‘e -
e e 9 e 2028:62 e 7120.00 ... L8376:37 —_13571.306 1.0 2.0 18167.98 «629 < AL —
i 2318.32 5246.59 43197.086 16389.71 5 1.0 9242.19 «218 . ”
9 + 2026.62 7358.11 17759.43 19217.53 1.0 2.0 201 36,04 oh75 " ”
L . 9803.26 .. BT76T.98 . 12269.16 . A7986.47 -5 1.0 9872.9% «233. & (7 ] L2
1 9188.59 10695.21 12269.16 18690.91 5 1.0 9996. &7 .th? - ’
9 ©692.66 4855.58 12269.16 14004.64 1.0 2.0 18319.02 o633 < o ”"
2 W . SB05.91 . W75 36 11995.40 . 14146.26 1.0 2.9 18368.38. b6, vl y -
9 2176.83 $534.58 12269.16 13634,61 1.0 2.0 18190, 06 429 f ~
9 2717.00 745,36 22607.09 23259.00 1.0 2.0 21544, 76 «.509 £ ” . o
ol e e 7090.56 ——e 476536 .. 1322478 --.-157308.15 -5 1.0 9478.66 o226 — - 4
3 2318.32 662%. 58 11813.46 13743.40 1.0 2.0 18227.96 430 ” ’”"
9 2461.35 s278.92 14193.89 15714.63 t-. 2 0 18915.06 b7 #i ”
e 3 056038 -—17027.65 ——23895.17 —-31183,98 12107-31 200 & il v -
. PRO3. No. M-F(01)
ATTACH MENRT nNO- 2
- - R ——
SHT o, 13 _ oF 18
Addad h_.\a :_ Surw @ «_:_.%ﬁmv sdue J-30-8F
N S

- ——— . G W | - — — —— —— . —— o — ——

PP YT . - > TR T PRy ———— »



L @ emiee sk o ‘are s e i
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!wulon 9 ~ PRINARY STRESSES
Tl COMILTION o o o 20Y% oatE DIAD WT. . PRESSURE . . G i B e e o "
: Q9 .
MOKENTS IN FI-LBS. sucsscs IN PSI.
PRIMAXY  RATIO To ALLOWABLE
JOINT TYPE X MY N2 Men 81 02 STRESS  ALLOKADLE 2.25 S,
ce - 5035.29 . L 18966.50 . 13066477 ... 22195.79 . .5 B J T ———— -437,315._.;;;___
6777.76 15954, 67 25707.34 31531.99 1.5 2.0 26428, 42 577 "
5$835.29 $219.98 11649.67 14036, 16 1.0 2.0 18330.00 o433 i "

. 5879.53 . §516.00 3684.99 . 10166.07 . 1.0 . 2.0 - 16981.31 .. _ . 401 & . a0 S ST sagooer A
$83%.29 8501.46 °  9627.0% 15100.9) .5 1.0 9192.61 217 " .
$879.53 12120, 27 15735.53 2177¢.59 1.0 2.0 21028, 74 496 < " "

BTTONLE0 . 2180937 oo 3996096 - - 2003702 S 1.0 — $0678.20 ... . I el LR - U R
20483.15 12007.76 3996.96 2607741 = 1.0 10941, 07 .25 ”" "
13394.91 6361.97 3996. 96 1536¢.90 1.0 2.0 18791,76 iy & " "

cee A0A23.35 . BM19.97 . S193.87 ... 14370475 — o 1.0.—— _2.0.__ SOANEES . o A0S e o O o
4288,30 7278.01 3996.96 9345, 30 1.9 2.0 16694, 94 «39¢ ” ”
§423.35 8415,97 8052.70 12462, 26 1.0 2.0 17781.40 «420 ”" —
9155.99 . . 683997 . 102009 . 96505099 — ..o 3.0.—. 9L4L.58 ... DI Bssini il i e
$83%.29 867460 4509.77 11326.60 1.9 2.0 17380.25 %10 ¢ “w "
$999.27 9zL3. % 4190.83 11797. 47 1.3 2.0 17549, 82 Y Y ( ” ”"

=306 03 20520487 . 11000.78. .. 200h2.6h o5 . __3.0 =28205.70 cos s 2608 . il L
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orteinaror SN . Qbu Ve pare. wW\no\ed  cuecxer.. T LY, TR (e
PROJECT OB, S8, JOoB 8 )2RQ) STANDAKD CORPUTER PROGRAM ME-210
U\t
VERSION S
RELEASED DEC 195, 1982

USER MANUAL VERSION
THEORETICAL MANUAL VERSION

VERIFICATION WANUAL VEFSION 5
P I JLAARD § T R E 5 S AN ALY SIS F o R c 1 N D E RS
PSU-R1 ATTACK: NOv 3
I N P U T P AT A E L
_________________________________ SHT: NO 3°F X
P N ne n vL ve nA nE PROB. NO: M- (o)
(LBS)  (IN-LBS) (IN-LBS) -(IN-LBS)  (LBS) (LBS) (FT-LBS) (FT-LBS) s
2400. 0. 20400, 0. 0. 9. 0. 0. , e 1-30-0F
3900. 9. 33150. 0. 0. 0. 0. 0. MLU e ¥ %’: -
2400. 0.  20400. 0. 0. 0. 0. 0. '
VESTHK  VESDIA e €2 SHAPE  PRESSURE SW bERD B ch'nd By A UL 1L
(IN) (IN) (1IN (N (PSI) (KSI) (IN)
1.0000 33.2500  6.6250  6.6250 CIRCULAR 0000  .0000 0000
1.0000 13,2500  6.6250  6.6250 CIRCULAR 0000  .0000  .00GO
1.0000 13.2500  6.6250  6.6250 CIRCULAR .0000  .0000  .0000
WAXINUM PRINARY PLUS SECONDARY STRESS INTENSITY
|.°°°° ".'. 0‘3 -'o'. o‘, -5006 3.'7 2-7' -2."
WAXINUN PRINARY PLUS SECONDARY STRESS INTENSITY
1.0000 -1.91 1.03 -1.91 1.03 -8.21 6.30 .40 -4.25
WAXINUN PRINARY PLUS SECONDARY STRESS INTENSITY
1.0000 -1.18 .63 -1.18 .63 % 3.87 2.7 -2.41
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AN E S pare. 2\ \30\2e

ewecwen. T L1 .

pare. 2o J 21-

or1GINATORS. Y D M4 = pare. LA YY) £
noncv.%g W? Juk & 1250 STANDAKD LUNFUITER PROGKAM ME-210
AN L 2

sssssssss NE-210 POST-PROCESSOR (VERS. B) 12/8/B1 ssvsress

PO YOU WANT TG ENTER PRESSURES AND OTHER STRESSES (YES OR NO)? “YES
ENTER ACTUAL PIPE @.D. AND UALL (INCHES) 0.D.,UW7 >10.75,1.0

ENTER OPERATING AYD DESIGN PRESSURE (FSIG) P-OP, ,P-DES.? >2750,2500
1S ALL DATA 0.K. SO FAR (YES OR ND)¥ DYES

ENTER FOLLOUIMG STRESSES WT,OPE,SSE,THRN,SAM (KSI)? >.825,4.415,8.203,4.5446,0.0
ENTER SN STRESS ALLOVABLE (KSI)? >16.48

IS ALL DATA O0.K. (YES OR ND)?  DYES

PIPE 0.D. = 10.75

PIPE VALL = 1.000

PESIGN PRESSURE = 2500

OPERATING PRESSURE = 2750

catc i, P3RSV i
Wl’.V “"ﬂooo‘o-l S"tf.' = \4 OF

PRoB. NO. M-8 Ci)

—

ATTACH: Ne. 3

A oF &4

SHT. WO

VEIGHT STRESS = .825
URE STRESS = 4,415
SSE STRESS =  8.203
THERWAL STRESS = 4,546
SAN SIRESS =  0.000
ALLOVABLE STRESS (SW) =  16.480
CHECK VALUE ALLOVABLE
T 14,03 24.720 el prmang t
1) 14.40 19,440 4o FaukGd prmasry - .
2 J2.97 24.720 s a0 e e l--?l'-d--' ternaslio,
28 7,39 19.440 7B Fodld promany ,
" . !
%" ¢
I 5 004 7B 49.440
k1 S.0b4 17.186= ¢ 49.440

FOR CHMECK 3A ANR 3B YOU MUST ADD THE MAX PRI + SEC STRESS INTENSITY
FEOM THE ME-210,RUN FOR L0AD LASC W3 AND MUST STILL
BE BELOW THE SPECIFIED ALLC“GELE

TINE 3 044 o
FURPUR 28R3IA-U1 S74T11 11/50/84 10:47:25
Fen FACK. TEXT=7.70041.5YN=7



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 pipig?
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 | may be used as an alternative to those given in Table N-1230-1,
Appendix N,

The dauping 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 Lata Report.
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THAN THE MEMBER WIDTH CWALL THICKNESS IN THE CASE of A Pire) THE MEnBer
.~ STRESSES ARE UNAFFECTED BY LOAD APPLICATION oR @EOMETRIC DISCINTINUITY.
REFERENCING WELDING RESEARCH coUNCIL (WRc) BULLETIN HP’ THE
INTERFERENCE DISTANCE To "ANY OTHER WELD ek DISCINTINUITY' 18
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