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cope

This report addresses all documentation review actions requested in
support of resolution of NRC Bylletin 88.06 by Omana Public Power
District's Fort Calhoun Muclear Station - Unit 1,

Applicability

This report aspplies to review of documentation, material tests,
evaluations, and engineering analys1s Activiiies £ssociated with
tianges ang Tittings supplled Dy West Jersey Manufacturing Company
(WJM), as 1dentified 1n NRC Bulletin 88-05,

References

NRC Sulletin H8.0%, dated May 6, 1988

NRC Bulletin 58._5, Supplement 1|, dated June 15, 1988
NRC Bulletin 84-08, Supplement 2, dated Aygust 3, 1988
JOPPD Modification Request Records

JPPD Quality Assurance Pyrchase (rders

WM - [dentified Material Data Information (CMTR's)
dre MicroDur/Spectrograph Testing keport

Taussig Equotip Test Report No, 352138

Sargent & Lundy Evaluation of Taussig Test Results
Sargent & Lundy Engineering Analysis of Flanges

General

Circumstances which led to the issue of NRC Bulletin 88-0% involved
three material suppiters providing alleged false te.ting information
concerning material supplied to the nuclear power industry, As a
result, all nolders of operating licenses or construction permits for
nuClear power plants were requested to take actions to determine 1f
the suspect material had been received, perform tests on 1dentified
suspect material and assure the identified suspect material complies
with ASME Coue and design specifications or replace the material,

OPPD retained the services of Sargent & Lundy Engineers to coordinate
all activities in support of compliance with NRC Bulletin 88.08,

Sargent & Lundy identified three programmatic activities to comprise
the appropriate action necessary for compliance with NRC Bulletin
88-05, These are document review, material testing, and engineering
evaluation, The remainder of this report focuses on the details of
each of the three activities,

Document Review
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Modification Request Records

The recordas review process included two types of OPPD documents;
modification request records (MRR) and quality assurance purchase
orders, Purchasers 1dentified 1n NKCB #8-05 were also contacted to
dugment the review process,

Mogification raguest records are esgineering mudification change
packages wnNIch contain design, construction, procurement ond
sJqutpment recoras, Flange ang fitting matertal purchase orgers with
ertifieg mil]l test reports are included or referanced within the MRR
package,

MRR's totalling 17,673 were initially 1dentified as the documents
requiring disposition, This initial list conststed of all MRR's from
1973 (Fort Calnoun startup year) through 1988 which also in¢luded two
fossti«fuel plants, A computer search reduced the population to
2,387 MRR's, This 1ist included Fort Calhoun Nuclear Station MRR's
for both safety and non.safety related applications, A comparison
was “hen made to verify output data Detween the first and second list

to ensure the MRR's shown on the first list were also included on the
second list,

After the computer search was completed, a manual screening process
followed based on word association taken from the MRR computer
generated 11st description column, Flange, fitting, piping, valves,
pumps, heat exchanger, containment penetration, equipment and
applicable plant system identifier terms wers used to manually screen
the 1ist, From this process, 435 relevant MRR's were i1dentified ang
reviewed individually to determine whether flange or fityiing material
was supplied by Piping Supplies Incorporated (PSI), West Jersey
Manufacturing Company (WJM) or Chews Landing Metal Manufacturers
incorporated (CLM), The MRR review did not identity any suspect
material based on NRCB 88.08,

Quality Assurance Purchase Orders

The second type of document search, quality assurance purchase
orders, was done dy Fort Calhoun Nuclear Station. Quality Assurance,

The computers data base was used *0 identify safety related purchase
orders from 1976 through 1988,

A word search approach using flange, fitting, carbon, and stainless
as the 1dentifying word description was used, This process produced
170 purchase orgers for further screening,



Tadek

6.0
6.1
6.1.1

6.2
6,241

B.2+8

6.,2.3

OPPD Engineering Study 88-32
S&L Project No: /751-10

The 170 purchase orders were then reviewed and resulted in identi.
fying Chicago Tube & Iron (CTAL) which appeared in NRC Bulletin
88'05.

CTAl was previously r0entified by OPPD during an informal review,
Detat)l of furtner action 1s in the following section (2,3),

Reyiew Of Fyrchasers

PPD pertormed a cursory review of purchasers identified 1n NRCS
delly, |t was 'dentified 43 A Cursory review because 1% was the
first action taken by UPPD Production Engineering and was considered
informal,

After reviewing NRC Bulletin 88.05, it was noted that Chicago Tube 4
lron (CTALl) was 1isted, CTAl was contacted to identify the purchase
Jrder numbers under which WJM supplied flanges, Two purchase orders
showing (4) 1 1/2%, (2) 1" ana (4) 10" SA-10% flanges were identified
45 the only material WJM supplied to Omana Public Power District, See
Attachment 1, These flanges were installed in the Waste Gas Disposal
System (1 1/2" and 1") ana Electrical Penetration E-11 through
Containment (10"), Other purchasers from the bulletin list were also

contacted which did not lead to identifying additional purchase
orders,

Testing
Matertal Testing

After the WJM-supplied material was identified and subdbsequently
located in the plant, testing was initially performed by Orr
Metallurgica) Consylting Service, Inc, and Taussig Assoctiates,

MicroDur Test

Initi1al testing was performed by Orr Metallurgical for informational
purposes only, Orr Metallurgical performed tests using the dicroDur
method tn determine hardness, Orr Metallurgical also testea for
manganese content using & Portaspec portable x-ray spectrograph,

The Urr Metallurgical hardness test (MicroDur ultrasonic haraness
tester) measures nardness test 1n Vickers hardness values, The xe-ray
spectrograph ysed to determine manganese content, s accomplished by

analyzing the characteristic lines of elements emitted when Dombarded
by ragiation,

The results of both informational tests, described above, resulted in
anomalous values and were disreqarded,

et
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tquotip Test

Final testing was performed by Taussig Associates using the Equotip
naraness testing method as identified by the NRC and NUMARC, See
Attacnment 2 for test results, Taussig Assocrates performed hardness
tests 1n accordance with an approved procedure,

The test results showed that the (d) | /2" and (1) 10" flanges were
nelow the minimum tenstle steeagth recuirements per SA<10U5 naterial
scecrfication (70,000 PSI minimum;, The flanges apyroximate values
~anged from 65.68,000 PSl, These values Dased on design, service
CONgItIQNS and present operating LonditioNs 4are within acceptable
ranges. See Attachment 3 for SAL evaluation,

Resuits

Engineering Evaluation/Anaiysis

Two flanges were deemed 1naccessible and were not tested, SAL
demonstrated the acceptadbility of these flanges using the |owest
reported tensile strength value reported to date in the industry (42
KS1), In agditiron, S&L performed calculations based on actual test
results, for the accessible flanges, taken from the Taussig report,
which showed the acceptabi'it; of these flanges (See Attachment 4),

Conclusions

Based on al) test data and location of accessible and inaccessible
flanges, no further corrective action 1s required, The lower than
minimum values for the flanges are well within factors that ensure
the material 1s acceptadble for 1ts intended service,

Unless otherwise directed by the NRC, this report completes UPPD
actions, associated with NRCB 88.05, Supplement 142, Based on the
action taken to date, the installed material will not be replaced and

therefore the 60 day report required by the bulletin, 15 not
required,
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Attachment 2

Omaha Public Power District
. Report No, 82138 Page 1

Background:

Hardness testing was performed on eight (8) flanges at the Fort
ralhoun Power Station in compliance with NRC Bulletin #88-05 The
eight samples included four (4) 1-1/2", and two (2) 1% ASME
SA=10% flanges identified in PKS Drawing WD=-4303 sheet ! of S,
In addition, two (2) 10" ASME SA-105 flanges were identified 1in
Graver Drawing #003773, The testing was performed in accordance
with Taussig Associates Procedure Q.A.H, 1.8]1, revision 0, dated
7/28/88. The flanges were further identified as follows:

faterial Stamped
Sample Type/Grade Identification Location
A SA-10% W) 1=1/2" 150 Far South of Valve FCV-
GDKH 108 §32A
B SA=-105% W) 1=-1/2" 150 Near South of Valve FCV-
. GDKH 10§ 532A
¢ SA-10% wJ 1=1/2" 150 Far South of Valve WD=
GDKH 10§ 16%
D SA=10% WS 1«1/2% 150 Near South of Valve WD~
GDKH 108 165
3 SA=105 GDEL SA-10% South of Valve WD=157
Bl16.5 CL. 2
F SA=-10% GDEL SA-10% Above Valve WD=156
Bl6.5 CL. 2
G SA-105% 10" WJ 150 SA-108 Electrical Penetration
E-‘Q S‘Dl CLo 2 :-‘x
H SA-10% 10* WJ 150 SA-10% Electrical Penetration
B=-11 STD, Cl. 2 E~11

We were .eguested to perform the aforementioned test to determine
the hardness and approximate tensile strength of the flanges.

®
ATy At TAPRREGETE T ot TE
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Omaha Public Power District
Repor¢ No, 82138 Page 2

Test Results:

Hardness Testing:

Prior to testing the paint was removed and surfaces prepared with
a hand grinder equipped with 60 and 100 grit paper. The hardness
tests were performed on the outer diameter of the 2ight (8)
flanges utilizing a calibrated Equotip Hardness Tester. The
calibration of the hardness tester was checked in accordance with
Taussiqg Associates Procedure OQ.A.H. 1.81, revision 0, dated
7/28/88., A minimum of five impressions were taken on each
flange. The “"L® values were documented and corrected for the
angle of the indenter duving the test and temperature of the
flange. The high and low readings were deleted and an average
was calculated from the remaining values. After testing the
calibration of the Equotip Hardness Tester was rechecked to
assure accuracy of the readings in compliance with the Taussig
procedure. The “L*" value results were then converted to
equivalent Brinell hardness and approximate tensile strength in

accordance with ASTM A370, The test results are shown in Tadies
I and I1.

Conclusion:

Based upon the preceding iLest results, the converted approximate
tensile strengths indicate that the flanges identified as A
through D, and G would not meet the minimum tensile requirement
(70,000 psi) of ASME SA 105 Sect. 11 1980 edition, The
approximate tensile strength of flanges E, F,and H would meet the
aforementioned requirement,

Respectfully submitted,

TA?%:!G AIOOC!A!!,. IIQ:
| :
/

-—
N

-

wvos '"‘““ﬁfk

Thomas C. Raleigh
Staff Metallurgical Engineer

)
Taussig
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Raw

Attachment

Equotip Hardness Reults

Sample

Raw

Values

395,
389,

389,
3%0,

406,
408.

393,
405,

402,
460,

430,
413,

403,
198,

425,
424,

400,
393,

378,
401,

394,
3194,

399,
401

462,
455,

406,
427,

404,
407

425,
420

3t)
343

393
404

393

395§

468
440

431
430

409

422

-
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Attachment

Corrected Hardness/ Tensile Results

Test

-

.

Test Angle/ Temperature/ Average Brinell Approximate
torrection Correction Corrected Hardness Tensile Strengt!
Sample Factor Factor L=Value (BHN) (PS1)
A 45% /-6 0% /46 194 136 66,000
8 45% /-6 0% /+6 193 135 65,000
. 45% /=6 0% /+6 398 138 67,000
D 45% /-6 90%/+6 398 138 67,000
E 90¢/-11 90°%/+6 449 176 86,000
F 90°%/~11 90°%/+6 425 158 80,000
G 0 75¢*/0 404 143 68,000
H 0 1%%/0 424 1587 77,000

-



SARGENT & LUNDY

INTEROFFICE MEMORANDUM
ATTACHMENT 3

from ___E: Pernandes - 28, 3690 EF Date w
Project No. -

Dept /Div __Services/Quality Control Division _ spec No
File o
Page No L of 1

Client OPPD Stn Ft. Calhoun Lnit 8

subject . Evaluation of Taussiq Reporr No, 22128

ter OPPD Engineering Study 88-132
To D. S. Douin - 28
CC: J. L. Skiles « 28

Per your request, [ have reviewed Taussig Report No. 82138 concerning
hardness testinj of eight (8) flanges at the Omaha Public Power
District (OPPD), Fort Calhoun Power Station, per NRC Bulletin #88-05.
The material for these flanges were reportedly ASME SAl0S. Hardness
tests were performed to obtain the correlating approximate tensile
strengths to determine if they meet the 70,000 psi minimum tensile
requirement of ASME SAl10S.

The results of the test indicate, the approximate tensile values of
samples E, F, and H met the specified minimum tensile requirement,
however, approximate tensile values of samples A through D and G did
not meet the required minimum tensile strength. The approximate
tensile values obtained for samples A through D and G were between
<,000 to 5,000 psi below the minimum tensile strength of ASME SAl0S.

The design pressure for these flanges (Samples A thru D and G) was
reported to be 150 psig for s;np&:o A thru D and 60 psig for sample G
at the design temperature of 200°F, The maximum allowable pressure for
ASME SA10S5 at a temperature of 200°F is 260 psig for sample A thru D
and 230 psig for sample U as identified in ANSI Bl6.5.

Since the design pressure is significantly below the maximum allowable
preasure for the material and that tensile strength is directly
propertional to the maximum allowable pressure, it is my opinion that
tlan'a2s identified as samples A thru D and G are acceptable, based on
the reduced tensile strength, for use under these design service
congitions.

S} W



A~



SIGNATURE PAGE & REVISIONS SUMEARY

- &~ -

(10-ud99s |os-0n NJ ,(n{.(;‘}/qw:\

e TR Analysie ansiysts | Analysis 1
Accwunion Prepared Ry Reviewed Py Approved B
LT Date
e = -

"’”-l- ' ‘J./:

f Mahendranathan]| J. J. Patel

e o | Dade) .

Mahendranathan|R Mehend: snathan J. 1 Pate)

—ee

 OSIMMARY

—n -

Date: /37 Date: 1'11'“J Bate: 22 8
,JL-_. - < T &A

Bat e E‘,/ /t Dat . }j/_i"/‘“_.

—— ——— —

e gp— i —

‘(,’ /"..!‘/_( A /}{ Py ,'A 0 ’ ,.;,

-

S &4

S

Stress Roport Strenn Report
k'tf’ltr-' Wy Rev lowed By

oo —-T-——f s - -—-—-«v~—~—-—-——~-— -_

- ..')4..’_.».‘

ot o

P - e M.

M. 0. Callahsn

date 3 4 ‘H }

LD - U5 135 “}8 23 Mahendranat Mahendranathan] J J Patel (M 0. Callahan
l.n 5" o ’(‘
Tl Jfit | omeselon T
Ia(e.k~ | Date: Al;f:.“* .""“.1'-‘4‘_‘;. Pate:-. -
F SIMARY o o i g i
feviced 1o incorporate the test reswits for 8 flanges. Revised pages: 1.2,3,10,01,00 . 15,44
“ﬁ' + o : - ~1
- Bate: Dat e Date | Pate: Dot e Date
i SAMAARY N - . e, ——

Calc. No.: ES-88-32






SARGENT & LUNDY
ENGINEENRS

L A9
Calc. No.: E5-88-32
Acc. No.: EMD-065138
Page & Rev.: (1
Purpose
Tep pursose of tnis caloylation 13 t0 evaluate the acceptadility of pipe
flarges r@sponse 10 NRC Gulietin 808, This calculacion agdragses
sartial matertal deficieniies related to the flanges 1isted Delow,
4 @ SA-108/RF,SW,Flg, 1.57/°°" waste Disposal System 2001)
2 3 SA-108/RF 5w, F1g, 1.0"/.50¢ wWaste Disposal System Gas)
5 4 SAL108/RF WN,Flg, 10"7150¢ Unused Containment Penetration
3

A«108/RF .8L0.Flg, 10"/180¢ Unused Containment Penetration

lL.put gnd Assymptions

-

Pressure anc Temperatyre [nput

The maximum pressyre and temperature information was obtained from the
controlled copy of USAR, and 1s summarized below.

Containment (USAR Page 5.4.1)

Jesign Pressure - 60 0819
Wyx (Design) Accident Temperature - JOS®F

Wasie Disposal System (Gas)

Max Operiting Temperatyre 140 F
Jes gn Temperature 200°F
Max Operating Pressure 100 ps1g
Design Pressure 150 psig

Associated Piping

‘gntainment Penetration

per Graver Tank and Manufacturing Cumpany Drawing L24065, Rev. 02,
the penetratiun 1§ dling flanged ot poth ends and 1§ not used.
Penetration schedule at weld point 1§ Scredule 40,

waste Disposa) System (Gas)

Per Piping Specification (lass 152 of Contract 763, the piping 13
enpdule 40,
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Attachment 4
Calc, No,: E5-88-32
Ace., No FMD.065138
Page 14 Loy

- :Q." i ‘

ANS! Bl16.5 1981 Edition

For y1houn USAR

41D Diagram 11405M98, Rev, 40

"

at-act 763 Pipe Specification (lass 152
Graver Tank and Manufacturing Company Drawing L24065, Rev. &
RC Bulletin 38-05 and Supplement |

Taussig Asi~riates Inc. Report No. 82138, August 19, 1988

1
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Calc. No.: E5-88-37
Acc. No.: EMD-065138
Page C Rev.: 0.

ulation of Pioe Minimun Wall Margin
requl reg wadll tmickness J13%8Q0 using W '35‘3641-:
- g% - &
- TAQUiITEe T
2(SePy)

i»

s 0 uynused Denetration of containment

3 for socket of SW “lange; no flyuid flow at
the Socket 1nside diameter “$t. 31300531,\

On * Outsige aiameter of pipe or outside diameter of
socket for SW flange.

P = Design Pregsure
y = 0.4 per NC/ND-364).1
T = 17500 pst per Appendix | of ASME Code Section [l

tm dvatlable = 0,375 of rominal thickness

10" WN Penetration Flange

s * 10.7% tn

P =« &0 ps1g

tm + 0.0184

required

Actudl Mimimym Well o 368 « .87%

= 319 inch

wall Thickness Margin = 945
10" BLD Flange

Minimum wall _neck 's for noop stress and 15 not applicadle

for dling ¥langes
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"wn:CAaC
Cale. W
Ace. No.:
Page 7
‘ : l“-g
+ 0.011 inch
roal L6 mir «all thicuness of hub
» - £9) tan 3 -‘E
Actual minimum wall thickness = 282 x .87%
: 246 1nch
Minimum wall thickness margin = 246 - 011
246
= §5%
L' Se Flange
| . - ;' M . v
2017800 « 150x.4)
Required
. Q08 inch
Ser ANS! B16.5 nominal wall thickness of hud
o % (11,9420 88+ 56)tan 7¢) - 1.36)
4 Ingh
Actua)l wall thickness = 0.074 0.87%
e39 Ingr
finimym wd Enes 3 ' ’39 Q08
B

.. £5-88-32
£M0-065138
Rev.: 01
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Page 8 Rev.: 01

Stress Check 4t the "J_b “_[_d_i".‘:t

t e ne sha rub meets the Di0e, 't 15 treated A4S 4 ['Pe section
nd crecked AJ4inst the associated DYDe U alculate the avar labdle
4rge a 2iC8 LOrRes AJUALION CAn De expresied 'n the fallowing
:frl"-.‘.‘i rorm
p x ‘1 ”

._.T?—olsz
Pregiyure
Ay ¢ insige Area of Pipe
M = Moment
7 = Section Modulus
Ap * Metal Ares of Pipe

Socket weiged Flange

Metal area of pipe (A2) 15 compa® against metal ares «f socket. Also,
section modulus of pige 15 compar. against the section modulus of socket.
Based on the comparison, 1t 1§ ob:'rved that the socket 1§ stronger than
the pipe. Generic marging ase calculated,

weld Neck and B)ing Flanges

Since the above flanges are located on an unused penetration moment,
tarm 1% zero, And 4% & result no stress check 13 required,

by Ingn 1500 Flinge

Wiside drameter of socket ° 2 66.2(.88. 69) tan)®
e 2.51)
Inside ¢rameter of sochket ¢ 1.95 inch

Meta] area of socket -§- (2.813%.1.95%) = 1970 inf

tection mogdulys of socket * - . .
'ft"2'513 1.95°%)/(2.313%2)

43

393
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Metal Area Margin

tection Mod

sdulus Margin

Minimym Generic Stress Margin

———— - —————

Outside ciameter ot sSOcCket

Ins1ge diameter of socket

Metal area of socket

Cection modulus of socket

Metal ares of S¢n. 40 Pipe

Section modulys of pipe
(S¢n. 40)

Metal area marg'n

tection modulys margin

SHICAGT
Calc. No.: E£5-88-32
Acc. No.: EMD-065135
Page 9 kev.: 01

: e 22
¢t Jie* W

+ 59
1.973
993..3262. . &7
393
591

1,94-2(.69-.56) tan 7°
1 908 inch

1 36 ingh

-;— (1.908%.1.36%) = 1,406 in’

— (1.980°-1.36")/(1.908/2)
64

506 in’

430 inf

1228 i’

1.406- .49 . 653
1,406

506-.1328
506

« T4%
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Acc. No.: EMD-06513S
Page 10 Rev.: 0]

ot et e o

R L alt ang 197 BLD flannes are 10Cated on an ynysed cendtration,

e @ S Tah 4 )38 on Lrem «$ 4 resyit, moment (relk 1§

Since the | 1ach and 1Y incn flanges are located on small dore piping
tystem, no moment 10ad ‘nformation 1§ avatlable at the flange location,

It 18 consarvatively assumed that all moment are Such that the stressey

w111 2o at *me sVlowable limits. Since the piping i cold (less than [50°F)
tne trerma] moments ara 19n0red 3as8d on the above, the moments are as

IRYY - ...rw " s i

:"’v\ [ ..V”

»
“
>
~
-
-

iervice Level C = 1.8 Shx 1

Service Level D = 2.4 S, «x

~3

Note: It 15 conservatively assumed that an 1 valye less than 1.33 and
Sn 0f 15000 pst for oipe was used in the original design,

vesign Basis 3llowable Moments

B v

& 000 Zesign Datre allowan)es moments are 38 follows AlY nomenclatyre
are per N(-s65¢0.

fervice Level 2 © 3128 CApSy/36
ervice Level § * 6250 CApSy/36

service Leve)l C/0 + (11250 3y - (~/16) Dg*Prg) C (Sy/36)

alcylat T moment margin
1'; tngn 180 1 inch 150¢
ol ¢.88 inch ¢ ingch
3.88 \nen 3.12 1nen
319 n < ¢ $1% = & 1pcn
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Calc. No.: E5-88-32
Acc. No.: EMD-06513%
Page 11 Rev.: O

$ing ¢
»

ne aDOUR desian basis marging are calcyleted. The marging are
»Wou ed Below

+o813n “argin
Service Level A 90:
Service Level 8 '6
Leryice Leyel © 50
JEBryice ,‘i'ﬂ" ."J
e, Moment Margan &0
Ly 1agn 1500
Jesign Margin
service Level A ez
Service Level B 3%
Service Level & ¥
Service Level D 6.
e, loment "‘r;\ﬂ 22‘
Fynctional Capat)'!ty
Lince the L0 iein flanges 30 mot pass flow, mo furctional capadtlity
¢check 1§ needed.

The stress equation 15 0of the same form 4% the stress

meck eQuation and as a resylt, tre margin calcylated for stress can be

conservatively useg for functionel capability (meck,

nargress Test 7 suits

The sublect flarges were tested by Tauss'§ Associates (nc
tests are Summarilad below

The resylts of the

Approximate Teasile

samp le {gentificetion - L0tation Strength - p§\
a4 | Far South oF ¥ulve £6000
Goum 108 FCYV-832A
P ‘. . . - ~& A
a 144 f iAiwe & 7O00
8 1 B
wer yir * sdive s ¢
-~
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Page 12  Rev.: 01

Approximate Tensile

e L0 incn weldneck flanae and one 10 fach blind flange inside containment
# ang

‘!‘. ~n.cc.s§1: S 3!‘(‘ t’.'.’ﬂ'. 'Ot .-.“‘et

PYRES . R E ;_ﬂ»}_‘_':f‘_., Bl Zgr.ng;h » D81
SEL tauth of Yalve 16000
De}8? (1 Tagem)
3 GOEL SA-i08 Above Valye 80000
816.5 CL.2 WD-196 (1 inch)
‘ 10" wd 150 SA-108 flectrical Pemetration E-11 £€8000
43 $%0. EL.s Jutsige ) (wWelaneck
|
. 10" wJ 150 $A.10 flectrical Penetration E€-10 17300
Bl) §13. L. & Qutside)(Bling)

@ 6.0 Required Margin

The regui et margin 1§ the percent reguction 1A matertal strength properties.
| The relevant matarial strength properties are:

I (4] Tensile ttremgtn at Amdient Temperature
| 'p) Tensile strength at Design Temperature
‘ s wislg strengtn at Ambient Temperature

\ (4] vielg strength at Design Temperature
|

One patr of 10 ingn flanges on the insice of ynused electrical penetration '8
| Tnaccessinle ang therefore was Aot tested. Other flanges were tested for
| nargness. Tne nargress values were correlated to estimate the tensile strengtn
st room temperatyre. N0 other test resylty are availadle. The “ollowing
JSSUmDLions were ysed 1o estimate other relevant material strength properties,

&) Tee w2l-suoplieg flange naterial properties Clange with teameratyre
in the same manner 45 SA.105 material.

‘B)  The percent reduction in yield strength 1§ the Same 4% the percent
reduction in tensila strength, [ven though there i3 no correlation
setwesn yield strength and tensile stremgtn, the data reporied
tarsggn (NP0 network indicates that the percent reguction in yield

trenats ¢ lower than that of tengile stremgin Trevefore, the

10 e I}Jn'vc.. f i .’3"'\‘3'\’v?
. kel om TRR alOwe, the reguired marghn § the percent reguction A tens le
sreegt reroerityre. The reqyired minimgm tensile strengte i3 70 ki
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e Mintmyn Value Aeported Parcent Reguction)
s Tlange 25000 o4 3
| 5@ Flange 80000 psi Qe
10 &N Flange (Dutside) $8000 ps!
) BLY Flinge [Duttige) TTO00 o by
.0 W Flange (ins)10e) ot Testeg® <0
\0 BLO Flange (irsige) ot Testec* +0

* Tensile strenytn was assumed to be equal 10 the lowest valye reported -

far (42 ks1).
lummary Of Res.lts

The design marging

Pressure Fating
Hin, Wall Check
wed Sirevs Check
oment L2044

Functional Capadrld

Yintmgr Avarladle
Qoeradility Margin
fegquied Margin

aleylated so far are summarized below.

10" 1500 10" 1500 15" 150 1" 150
gling f‘!naQ Wit '1!03! Su "‘:’! !!_2132’!
ingige Outsige (ngide Qutsige
s { ) i 3 745 424 2%
" . M. #e. 5. 3.
. " . . 9. (10
- - - - zz’. w'
Ly - . . 1 65
74 Té 14 T4 ¥ 38 2%
40 0 40 3 §. o

Conclysions and Recommendat!ons

lated
‘v' $op tre

p! ive =%

' & eIt

5 4 'tl ’

on the analysis trere 18 syfficient margin 1n the Original design to
wo v maierigl

strenatn of tng tested flanges., The inaccessible
ara § '8 amicm 14 Righar Than the saqulend margie of
veare are o strengtn concerns related to leaving the Tlanges
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