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O 1. INTRODUCTION
v

1.1 OVERVIEW

The purpose of this document is to provide the Duke Power Company response to
the U.S. Nuclear Regulatory Commission Bulletin 88-05 for Oconee McGuire, and
Catawba Nuclear Stations. The contents of this document are also based upon
the clarifications given to licensees in Supplements 1 and 2 to Bulletin 88-05.
In regard to Supplement 2, the contents of this Duke response are inclusive of
all actions tab-n in our investigation into Bulletin 88-05 through August 5,
1988.

Upon receipt of NRC Bulletin 88-05, Duke Power assembled an interdepartmental
task force to pursue the investigation into the bulletin. This task force was
composed of personnel from each of the company departments primarily concerned
with the Duke nuclear power program. These departments include the Design

i Engineering Department, Purchasing Department, Nuclear Production Department,
and the Quality Assurance Department. On site support was also provided by the

! Duke Construction and Maintenance Department.
A

An action plan was developed by the task force to define the initial interface
with vendors possibly supplying Duke with WJM and PSI components in order to
identify these items as expeditiously as possible. Subsequent actions in the

'

areas of documentation search, identification of component locations, testing
(both laboratory and in-situ), analysis and evaluation, and documentation were
also developed by the task force. Problem Investigation Reports (PIR) were i

s

written for each nuclear station to cover Bulletin 88-05 and Supplement 1. The
'

PIR is the Duke administrative process for identifying o d evaluating nuclear
station problems. The PIR also serves as the mechanism used by Duke to docu-
ment the problem evaluation (including generic considerations), to prescribe
corrective action, and to initiate any applicable reporting requirements.

4 Duke Power also participated in the NUMARC/EPRI cooperative efforts to address
Bulletin 88-05 on a generic basis. We have attended the NUMARC sponsored3

industry meetings, contributed to the exchange of information through the
NUCLEAR NETWORK and the Materials Data Base, and attended the EPRI sponsored
training for the in-situ hardness testing program.

I Section 1 of this document also contains discussions of the plan utilized by
'

Duke to identify WJM and PS! components and the techniques used to test these
! items both in the lab and in the station.
]

Sections 2, 3, and 4 of this docunnt contain station specific information from,

; the Bulletin 88-05 investigation.
.1

1 1. 2 IDENTIFICATION

; After receipt of NRC Bulletin 88-05, the Duke Quality Assurance Department's
'

Vendors Division began to determine the potential suppliers of this type ;

material. It was determined early that Duke had not purchased any materials t

directly from WJM or PSI.'

O '

i

|
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|
|

| O The determination was made by reviewing the Duke approved vendors' lists backb to 1976. Very loose parameters were used for identifying the vendors in order
to prevent inadvertently leaving out a potential supplier. This resulted in
240 vendors being identified.

These vendors were contacted by lettee asking for their input concerning the
use of material manufactured by WJM or PSI. Approximately 80 vendors failed
to respond to this letter.

After further research Duke was able to eliminate some vendors who would not
| have supplied this type material.
1

Duke then began a review of purchase orders written to those vendors that
failed to respond and to those who responded in the affirmative. This list

I consisted of approximately 60 vendors. Purchase orders were reviewed through
| 1976 and forwarded to the applicable plant sites for further review of the
| vendor documentation to determine if the item was manufactured by WJM or PSI.

| When research was stopped, as prescribed by Supplement 2 to NRC Bulletin 88-05,
i 20 vendors were left to review,

! 1.3 TESTING
|

All identified flanges found instock and not connected to other components
(i.e. spare Delaval diesel generator or Westinghouse motor coolers) were
removed from stock and sent to the Duke Power Metallurgy Laboratory. For each

O heat and size of flange received from one to four were examined by chemical
analysis, hardness testing, tensile testing, and macro etching. Chemical
analysis was performed by Chicago Spectro Service Laboratory, Inc. 4848 South
Kedzie Ave. Chicago IL 60632. Tensile test samples were machined by Law
Engineering Services, Charlotte, NC. Both companies are approved vendors for
providing the above services under the Duke Power QA program. The hardness
tests, pulling of the tensile samples, and macro etching were performed
inhouse under the QA program of the Metallurgy Laboratory of the Production
Support Department of Duke Power Company. Hardness tests were performed using
a Rockwell B Hardness Tester and were taken on a flat surface where the sample
for chemical analysis was remov(d. EQUOTIP Hardness Tests were also taken on
some of the samples in order to provide a correlation between EQUOTIP Hardness
Tests, the Rockwell B Tests, and the tensile tests. Only one tensile test
specimen was obtained from each flange and was either 1/4 or 1/2 inch in
diameter depending on the size of the flange. Also, due to the size of the
flanges, the axis of the tensile specimens were not necessarily in the same
direction as grain flow.

In-situ EQUOTIP Hardness Tests were performed using the procedure given in
the Appendix or an earlier rendition. Approximately 40 - 60 mils of material
was removed from the edge of the flange to negate detrimental edge effects
from decarburization, cold working, or flame cutting. The surface finish us
equivalent to a 240 grit surface or better. In order to confirm the
correctness of hardness readings, two sets of 10 readings were taken. The
second set was taken after a second grinding. If the mean hardness value of,

the second set was within i 10 Leeb Hardness units of the mean value of the
Os first, then all 20 readings were averaged and the value reported. Since this

differs from the method recommended by EPRI, an additional requirement was

1-2 Revision 0
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g included in the procedure that the first or second set of 5 consecutive
hardness readings for any group of 10 should be within a range of i 10 Leeb |
Hardness units. This insures that the EPRI value is contained in the Duke
Power test date.

,

1.4 CORRECTIVE ACTIONS

WJM/ PSI flanges identified in warehouse stock will not be installed in the !

Duke nuclear stations. Upon final resolution of NRC Bulletin 88-05, these
flanges will be scrapped if not used for laboratory testing.

At this time Duke does not plan any further corrective actions for installed
flanges, pending industry's generic resolution of this bulletin. Flanges
installed in safety related applications that failed the in-situ hardness
testing have justifications for continued operation written as described in -

Sections 2.4 and 4.4 of this document. There were no deviations determined i

from the Duke laboratory testing which affected any flanges installed in safety
related applications. Further, Duke has not experienced any unusual problems
directly attributable to flanges at either of its seven operating nuclear
units. i
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2. OCONEE NUCLEAR STATION - NRC BULLETIN 88-05 INVESTIGATION

! 2.1 OVERVIEW
!

i Through August 5, 1988 nine (9) WJM/ PSI flanges had been identified as ordered'
for Oconee Nuclear Station. Two flanges were transferred from Catawba for use i

j at Oconee. Each of these flanges was given a unique sample number designation
i and tabulated as appropriate behind either Tab 2.1, 2.2, or 2.3 depending on

the installation or safety /non-safety related status.,

2.2 TEST RESULTS i

! Eight flanges were tested in-situ using an EQUOTIP hardness tester. The Leeb
hardness values obtained were corrected for temperature using a correlation

' factor developed by EPRI and then converted to Brinell hardness numbers using , ;

conversion tables provided by EQUOTIP. The tables used to determine the
temperature correction factor and convert to Brinell hardness (BH) are
included in the Appendix. Only one installed flange at Oconee was found to be

;,

; out of the hardness range of 137-187 BH, It was Sample No. ONS-004-A and its
,

] corrected hardness value was 189 BH.

| Three flanges from one heat were found in stock and sent to the Metallurgy
i laboratory where they underwent tensile tests, hardness tests, and chemical

analysis. All three flanges ONS-002-A, ONS-002-B, and ONS-002-C met the
,

requirements of ASME SA 105 for chemistry and hardness. Two flanges ONS-002-A '

and ONS-002-C did not meet the values given in the specification for % !i

] reduction in area and tensile strength respectively, but SA 105 allows for the '

use of hardness tests instead of tensile tests when (as in this case) the
'

forging is not large enough to obtain a tensile specimen parallel to the i
a

direction of maximum working.

| The test data is given behind Tab 2.4 in the form which was provided for the r

j NUMARC survey. This consists of two types of data sheets. The "Materials
Worksheet" lists general information about the particular line item ie, size, ld

,

type, material, supplier, quantity ordered, etc. The "Test Data Worksheet" ;

has space provided for the test data obtained by the utility as well as the ;
test data from the Certified Materials Test Report (CMTR). This makes for ;

easy comparison between chemical analysis and tensile test done by Duke to !,

! those which are listed on the CMTR. In comparing Duke test data to the CMTR '

'

a data for line item ONS-002 it can be seen that it differs. ONS-002-A was

]
macro etched and determined to be a forging.

1

!
1 ;

!
'
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2.3 REPORTA8LE ITEMS

One flange (ONS-004A) installed in a safety related application at Oconee
Nuclear Station failed the in-situ hardness test. This flange was reported to
the NRC Operations Center as required by Supplement 1 to NRC Bulletin 88-05.
The details of this report are contained in the Data Report for Nonconforming
or Inaccessible Flanges and the Memorandum for File located behind Tab 2.5.

2. 4 JUSTIFICATION FOR CONTINUE 0 OPERATION (JCO)

A JC0 for flange ONS-004A reported to the NRC as having failed the in-situ
hardness test was performed by the Duke Design Engineering Department. This
JC0 is located behind Tab 2.6 and is identified as Design Engineering
Calculation 05C-3190.

O

.

O
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN
SAFETY RELATED SYSTEMS

(0conee)

SAMP11 EQi HEAIi SIZE IYPE LOCATION

ONS 001 A G54783 ETNF 6" RF,TN Standby shutdown facility
ONS 001 B G54783 ETNF 6" RF,TN Standby shutdown facility
ONS 001 C G54783 ETNF 6" RF,TN Standby shutdown facility
ONS-001 D G34783 ETNF 6" RF, TN Standby shutdown facility
ONS-001 E G54783 ETNF 6" RF,TN Standby shutdown facility
ONS 001 F G54783 ETNF 6" RF, TN Standby shutdown facility

ONS-003 A J05092 6061273 12" BL Rf Lov Pressure Service Wstar

0NS-004-A H08878 25904 1" RF.TH EmergencyFWPT 0ilCooler

O RF - Raised Face
WN. Weld Neck
BL - Bilad
TH = Thivaded

.

O

2.1-1
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LIST OF KNOWN WJM k PSI FLANGES INSTALLED IN
NONSAFETY RELATED SYSTEMS

(Oconee)

To date. no TJM or PSI flasses have toen idenGlied as belas installed P :.assfety
rolsted systees.

O

O

2,2-1
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LIST OF KNOWN WJM k PSI FLANGES
NON INSTALLED

(0conee)

9

$AMPII BL EAli SIZE RATING SCEDUAL IIE

ONS-002 A N63%3 C0P l' 900* 60 RF. WN
ONS 002 8 N63%3 CDP l' 900* 60 RF, TN
ONS 002 C N63%3 CDP l' 900* 80 RF, TN

RF = Raised Tace
WN = Weld Neck

O

O
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'

LIST OF KNOWN WJM kPSI FLANGES
(0conee)

. LlhT ITEM 2Q* EAI* IAQs *GtDf2ED *INSTAT t rn * AT LAB *(TTHut
j OA Non 0A

1 ONS 001 G54783 LTNT ON 34530 6 61 0 0 0
ONS 002 N63503 CDP ONS 55630 3 0 0 3 0

ONS 003 A Transfer 6061273 ON 40830 0 12 o o o;
'

ONS 004 A Transfer 25904 ON-46611 .Q. .13 Q Q Q
Total 9 8 0 3 0

|

linnalled in the Auxiliary Service Tater System which is OA Condition 1.
2 Transferred from Catavba, original P0'J05092. Transfer Rec.* 7310 835534, NSM 2193,
LPST 356 repair.,

3 Transferred from Caravba orithe ITY PT Oil Coller AT*22842ginal PO'H08878, Transfer Rec.87310 852771. to repairi

O

!

;
1

I
|

|O
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NRC 88-05
MATERI ALS WORKSHEET

Plant QuLnts. Uelt Standbu shutdun Facilitu (1.2 & 3)
Line item ORS-001 Transecties (A/C/D) G,

Hoet-Lot IInf. ASNE Close 1
Commoditg HE Dienster i
Sebedeel iQ Rettog aga
T s ,e F L . n Spec.101

Grade E Source M
Vender (WJM arPSI) M CNTR Date 01/11/82
NCA-3000 (Y/N) y,
Supplier 1 HUB Inc. Supplier 2 ,,
geseltg i Quesity la Stock a

lastelled-Acess i lastelled-Net Aceos a
Add Test Rosette (Y/N) y. Add Romerke (Y/N) y,

'

:

The six flenges are located in the Standby Shutewn facillty, on en ASME
'

Clus 3 System All Geners wre marked 6-WJ-900-SA-105-[TNF-S-80.

!
i

I

:

i

|

!O
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NRC 88-05

TEST DATA WORKSHEET

Test Roselts for Line l en ONS-001 --Specisese 10 Oles 001-A

Test Dete CMTR Dete
Toastle Strength (pel)

, 80.671
Vield Strength (pel) 51.652-

5 Elongettes If.Q-

5 Redestles la Aree
, 619.

Herdeses (BNR) lil,

i 5 Cerbea Q1%.,

5 Meegenese 1.11.,

. 5 Sillees : 9.21'

E Phospheroes : Q.Q13.
% Seifer

. Q.11.1
>

5 Chromlem - : i

| X Riekel '

. ;
'

5 Heighdesem ;

Host Treeteent NORM
,

'

Asether Test for Tbts Line item? y Add Romerks? y,

I

The herdness testing vos performed in-31tu using en [QUOTIP Herdness I

] Tester. Approximetely 40-60 mils of metal ves remond from the outside
,

j edge of the fienge and ten herdness rMngs vers telen. The surface vos then

regrouM and a second set of ten herdness reedtngs vos taken. lf the enrege

, of the second set of readinge vos vilhin 10 L-untts of the enregs of the
|

{ first set, the date vos yelld. The swrage value of the two sets date vos 415

Lo for flenge ONS-001- A. The temperature of the flange vos ambient and<

there vos no vibretion or magnetic field.
| |

l

'

O
|

2.4-3
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NRC 88-05

TEST DATA WORKSHEET

.

Test Results for Line item ONS-001 Speclimes ID ONS-001-8

Test bete CNTR Date
Teestle Strength (pet) :, 80.671
Yield Strength (psi) 51.652
5 Elengeties : ?JLQ.
5 Redestica la Aree

. 610.
Herdesse (BHN) L41

5 Carboa
. 010.

5 Mongoesse M
N Silleen

. 012.
5 Phospheroes 0.Q11
5 Selfer

. E-QlA
5 Chrealen -

5 IHekel
.

5 Heighdesem :. 1

Heat Treeteent KQEK

Another Test for This Line item? y Add Rosserks? y.

The hardnew tuting vez performed in-situ using en EQUOTIP Herdness

Tester. Approximately 40 60 mils of motel vos remond from the outside

edge of the flange and ten hardws reedtnos vere teken. The surfece vos then

reground erni e weend wt of ten herdness reedings vos taken. lf the everage

of the second wt of reenngs vos vithin 10 L-units of the eyerage of the

first set, the date vos valid. The everage value of the two wts data vos 406

to for flenge ONS-001-B The temperature of the flange vos ambient and

there vos no vibretion or magnetic field.

I

i

I

IO
.

6

1
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NRC 88-05

TEST DATA WORKSHEET

Test Reesits for Line item Qg,,QQ.1, --Specimes 10 OMS-001-C

Test Dete CMTR Dete
Teselle Strength (psi) : 80.671
Yleid Strength (pol)

. 51.652
5 Elongation ZA,a

,

5 Rodesties la Aree fiq
Herdeess (BHN) MQ,

5 Cerbea Q LQ
.

5 Neogensee : L15.
5 Silitte :. Q,11
5 Phospheress : Q.913,
5 Seifer ; 9.01Q
5 Chrealen

.
-

5 Niehel -
,,

5 Melghdenen -
,,

Heat Treeteent NORM

Another Test for Thl Line item? 1. Add Romerks? 1

The herdwss testing vos performed in-sttu using en fQUOTIP Herdness

Tester. Approximately 40-60 mils of metal vos removed from the outside

edge of the flery and ten tordness readinge vere teken. The surface vos then

reground and a second xt of ten herdms reedtnps vos taken. If the everage

of the second set of readinge vos vithin 10 L-units of the enrege of the

first set, tte date vee velid. The everage velue of the two sets date ves 412

to for fienge ONS-001 C, The temperature of the flinge vos ambient and

there vos te vibretion or magnetic fisid.

O

2.4-5 [
!
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|NRC 88-05

TEST DATA WORKSHEET

Test Resetts for Line item ONS-001 --Spesines ID ONS-001-0

Test Dete CMTR Date
Tsustle Strength (psi) 80.671-

Yleid Stresgth (psi)
. 51152.

% Eloegetfoe 23 3-

5 Redactido la Area . fiq
Herdness (BHN) 11Q

5 Carhos 91Q
5 Heegenove : 1J.5.
5 Silices

. 917-

5 Phosphorses LQ1.E
5 8elier

. 9_q1.Q
5 Chrealen

. ,

5 Nickel . .

5 Helgbdesen - -

Heat Treatment NORM

Asether Test for This Line item? y Add Rosserks? Y.

The herdness testing vas performed in-situ using an EQUOTIP Herdness

Tester. Approximately 40-60 mils of metal vos removed from the outside

edge of the flange and ten hardness readings vere taken. The surface vos then

reground and e mond set of ter, herdness readings ves tsken. If the av rage

of the secord set of reedings was within 10 L-units of the everage of the

first set, the Osta ves valid. The everer Wut of the two sets data vos 414

to for flangt ONS-001-D. The tempri.u e of the flange vas ambient and

there vos no vibration or peonetic fielu.

'

O
|

| 2.4-6
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NRC 68-05

TEST DATA WORKSHEET

Test Results for Line item ONS 001 --Specimes ID ONS-001-E
,

Test Data CMTR Date
Tenelle Strength (psi)

. 80.671
Yield Strength (psi)

. 51.652
5 Usagetion

_, 2aa
5 Reducties la Area

_ 64 0
Herdness (BHN) J.5_l,

5 Cerbea : 9.19.
5 Mengestse .l.19.
5 Silicea

. 9.21,
5 Phospheress 9319.
5 Sulfar

. 9319.
5 Chromium

_

5 Nickel
.

-
-

5 Helgbdenen
.

Heat Treatment NORM

Another Test for This Line item? y._ Add Remarks? y.

The herdness testing vos performed in-situ using en EQUOTIP Herdness

Tester. Approximately 40-60 mils of metal vos removed from the outside

edge of the flange and ten herdness readings vere taken. The surface vos then

reground and a second set of ten hardness readings vos taken. If the everage

of the second set of reedings vas vithin 10 L-units of the UYerege of the

first set, the date vos valid. The everage value of the two sets dote vos 416

to for flenge ONS-001-E. The temperature of the flange vos emblent andi

there ves no vibration or meGnetic fleid.

t

'

O
,

2.4-7
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item ONS-001 --Specimen ID ONS-001-f

Test Dete CMTR Date
Tessile Strength (psi)

, 80.671
Yield Strength (psi)

. 51.652
5 Elsegetion

. 13J.
5 Redacties la Aree 6,4__Q

Herdness (BHN) 15.Q

5 Carhos
_ 11Q

5 Meegenese
_ 111

5 Silices
. Ell

5 Phospheroes EQLB,-

5 Sulfur
, 9.Qt1

5 Chromium
. .

E leickel
_ .

5 Melghdesen
, .

Heat Treatment E0EM,,

Another Test for This Line item? E Add Romerks? y.

The hardness testing vos performed in-situ using an EQUOTIP Herdness

Tester. Approximatelg 40-60 mils of metal ves removed from the oatside

edge of the flange and ten herdness readings vere taken. The surfece vas then

reground and a second set of ten herdness reedings vos taken. If the everage

of the second set of readings vos vithin 10 L-units of the everage of the

first set, the data vos valid. The everage value of the tvo sets data vos 414

Lo for flange ONS-001-F. The temperature of the flange ves ambient and

t_here ves no vibration or meanetic fleid.

|

'

O

2.4-8
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NRC 88-05

MATERI ALS WORKSHEET

Plant QgLngt, Unit Warehouse

Line item ONS-002 Treesecties (A/C/D) Q
Heat-Lot CQP_ ASME Class 2,

Commodity flQ, Diameter 1
Schedeel 4Q Rating 192
Type Rf.SW Spec. 1Qi

Grade M Searco M
Yeader (WJM erPSI) M CMTR Date 01/28/88
IICA-3800 (Y/N) y.
Supplier 1 DuBose Steel Inc. Supplier 2 -
Queelty 1 Queelty la Stock i

lastelled-Acess Q lastelled-liet Acess Q
Add Test Results (Y/II) y. Add Romerks (Y/N) y.

ONS-002- A vos examined metallographically and found to be a forging. All

Conges vere merked 1600 PS SA 105 CL 2 C0P S/40 816.5.

l

.

O
,

2.4-9
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item ONS-002 --Specimen ID ONS-002-A

Test Data CMTR EM4
Tessile Strength (psi) 73.000 88.079
Yield Strength (psi) 48.100 55.674
5 Elongeties 2d ZiQ.
5 Reductica la Aree 2.k. 12 1

'

Herdness (BHN) J.}l

5 Cerhea flQ. Q12
5 Mengenese 916. Q31
5 Silices QJ3. 0 31
5 Phospherous Q311 QJ.].Q.
5 Sulfar Q329. QA2}.
5 Chromium Q&5. .

5 Nickel Qa}.
5 Meighdenum iQal .

Heat Treetament NORM
,

Another Test for This Line item? Y., Add Romerks? y.

Herdness vas perforrrA at our inhouse Materials Laboratory on meterial

from stock using Reekvell 8 and EQUOTIP herdness testers. Ite Rockvell 8

Herdress (75 fo' ONS-002- A) ves converted to Brinell using Table 2 from

ASTM El 40 aN entered into Test Data Worksheet. One EQLUTIP Hardness

Yalue (408 Lo) vas obtained from at the some location es the Rockvell 8, a

flat surfec: where the semple for chemical analysis vas removed. A second

EQUOTlP Herdness Yelue (413 Lo) ves obtelned after removing

approximatly 60 mils of metal from tte rim of the flange. Chemistry vas

performed by en outside laboratory on Duke's Approved Yendors List. Tensile

specimens vere approximetly 1/4 inch in diameter and the test vas

performed inhouse.
,

O
,
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NRC 88-05

TfdT. DATA WORKSHEET_

l

Test Results for Line item ONS-002 --Specimes ID ONS-002-8

Test Data CMTR Data i

Tessile Strength (psi) 70.300 88.079
Yield Strength (psi) 46.400 55.674
5 Elengetles }.2, 24_q
5 Reduction la Aree sj. 121
Herdness (BHil) J.}.2,

2 Carhea Ql.Q 1 22,
W Heagemese 935. Q.3.9.
5 Silicea 9.J 9. 911.
5 Phosphereus 10].1, LD.lQ
X Selfer Q.Q2]. Q&2},
5 Chromium 1Q5. ,,

5 Ilickel Qa}. .

5 Molybdenum (0.01
,,

Heat Treatment NORM

Asether Test for This Line item? y Add Romerks? y.

Herdness vas performed at our inhouse Meterials Laboratory on meterial

from stu:k using Rockvell 8 and EQUOTIP herdness testers. The Rockvoll B

Herdness (76 for ONS-002-B) vos converted to Brinell using Table 2 from

ASTM E140 and entered into Test Data Worksheet.0ne EQUOTIP Hardness

Yalue (405 Lo) vos obtained from at the same location as the Rockvell B, a

flat surface where the sample for chemical snelysis vos removed. A second

EQUOTIP Hardness Yalue (406 Lo) ves obtained after removing

approximetly 60 mils of metal from the rim of the flange. Chemistry vos

performed by an outside laboratory on Duke's Approved Yendors List. Tensile

specimens vere approximetly 1/4 inch in diameter and the test vos

performe<linhouse.

O
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item ONS-002 --Specimen ID ONS-002-C

Test Data CMTR Date
Tessile Strength (psi) 68.900 88.079
Yield Strength (psi) 47.500 55.674
5 Eleagetles ID, 21Q
5 Redactica la Aree 52, 52f
Hordaess (BHN) 147

5 Cerbes M M
N Mengenese QJ_4, 912,
5 Silices 9_20, pli
5 Phospheroes 2&L4 Dalj,
5 Selfar .Q.Q15. D.Q2],
5 Chramtam Q&},

_

5 Nickel 93 .

5 Helgbdenum 1QR.1,

Heat Treatment NORM

Another Test for This Line item? R. Add Romerks? y.,

Herdness ves performed at our inhouse Materials Laboratory on meterial

from stock using Rockvell 8 and EQlI0TIP herdness testers. The Rockvell 8

Herdness (79 for ONS-002-C) vos converted to Brinell using Table 2 from

ASTM E140 and entered into Test Data Worksheet.One EQUOTIP Herdness

Yalue (404 Lo) vos obtained from et the some location es the Rockvell 8, a

fiet surface where the semple for chemical enelysis vos removed. A second

EQUOTIP Herdness Yalue (396 Lp) vos obtained after remov'ng

approximetly 60 mils of metal from the rf m of the flange. Chemistry ves

performed by en outside laboratory on Duke's Approved Vendors List.

iensile specimens vere approximetly 1/4 inch in diameter and the test vos

performed inhouse.
,

O
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NRC 88-05

MATERI ALS WORKSHEET

Plant Catevba Unit 2 (Oconee) ONS-003- A

Line item CNS-005 Transaction (A/C/D) (
Heat-Let 6061273 ASNE Class 1
Commodity SE Diameter 12.
Schedeel ja Rating liq
Type D.L.Bf. Spec.1Q1

Grade M Searce E!ti
Vender (WJM erFSI) WJM CMTR Date 03/30/83

NCA-3800 (Y/N) 1
,

Supplier 1 McJunkinCorooration Supplier 2 .
Quenity A Queelty in Stock a

lastelled-Aesss i lastelled-list Acess a
Add Test Results (Y/N) 1 Add Romerks (Y/N) 1

One vas transfered to Oconee, and is installed in the Lov

Pressure Service Water System which is safety related. The

other three vere used in a flush and then discarded. The one

at Oconee vas rnarked 12" WJ 150 SA 105 Cl2 6061273
,

%

O,
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-005 --Specimen ID ONS-003-A

Test Data CMTR Date
Tensile Strength (psi) 82.000-

Yield Strength (psi)
.

44.900
5 Elongetion

. IZS
X Redaction la Area _ b L9.
Herdness (BHil) 153

9_Z45 Carhen -

5 Mengenese .LLB.
5 Silices 9_Z].
5 Phospherous 9_QQ6.

5 Sulfur , 9_QZZ.
5 Chromium . .

E llickel
5 Heighdenum .

-

Heat Treatment None oiven on CRTM.

Another Test for This Line item? R Add Remarks? y.

The hardness testing vas performed in-situ ustry an EQUOTIP Hardness

Tester. Approximately 40-60 mils of metal vas removed from the outside

edge of the flange arn ten herdness readings vere taken The surface vu tten

reground and a second set of ten hardness readings vas taken. If the average

of the second set of re.sfings vas vithin 10 L-units of the average of the

first set, the data vas valid. The average value of the tvo sets data vu 410
0to for flange CNS-005- A.The temperature of the flange vas 100.4 F.

There vas slight to moderate vibration and no magnetic field. Adding the EPRI

developed correction factor for temperature ( + 8) gives a corrected value of

,418Lo.

'

O
|
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NRC 88-05

NATERI ALS WORKSHEET

Plant Catavba Unit 1(Oconee) 0NS-004- A

Lies item CNS-019 Transaction (A/C/D) (
Heat-Lot 25904 ASME Class 1
Commodity f1E Diameter 1

'

Schedeel N/A Rating 1EQ

Type RF.TH Spec. J.qi

Grade fM. Searco M 1
Yeader (WJM erPSI) WJM CMTR Date 07/21/82

NCA-3800 (Y/N) 1
Supplier 1 Guuon Allous. Inc. Supplier 2
Quesity 11 Quesity la Stock 4

lastelled-Acess jf., lastelled-Net Acess 1

Add Test Results (Y/N) 1 Add Romerks (Y/N) 1

CNS-019- A vas examined metallographically and found to be a forging. WJM

gave the Heat No. as 25904 and the Test or Code No. as GDDE. One flanges vas

transfered to Oconee, and installed on the Emergency feedveter PT Oil Cooler

a safety related system. The flanges vere marked 1"-WJ- 150-SA- 105-

GDDE.

O
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NRC 88-05 l

ITEST DATA WORKSHEET

,

l
Test Results for Line item CNS-019 --Specimen ID ONS-004-A

Test Date CMTR Date
Tensile Strength (psi) 99.200 96.970
Yleid Strength (psi) 68.000 69.370
5 Clengstion 21 211
5 Redacties in Ares 3.2. LLQ
Hardness (BHil) 2Q1

5 Cerhea JQ Qll.
5 Mengemese 25 Q2.6.5

5 Silicen 12. 0.25
5 Phospherous 329. Qalf.
5 Selfer A2d 2124
5 Chromium QJ.6. _

5 Nickel Qal .

5 Melghdenum QJ1
5 Venedium 0.068

Heat Treatment Not oivenonCMTR

Another Test for This Line item? y., Add Romerts? y.

Herdness vas performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell B herdness tester. The Rockve11 B Herdness

(94 for CNS-019-A) vos converted to Brinell using Table 2 from ASTM

El 40 and entered into Test Data Worksheet. Chemistry vas performed by

an outside laboratory on Duke's Approved Yendors List. Tensile specimens

vere approximetly 1/4 inch in diameter and the tests vere performed,

inhouse.

O
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DATA REPORT FOR NONCONFORMING

OR INACESABLE FLANGES

!

In response to NRC Bulletin 88-05, Supplement 1, Oconne Nuclear Station

has f ound a 1 Inch,150 pound, raised face, threaded flange, Heat * GDDE

made from SA105 material that was above maximum hardness (187 Brinell).
The readings were taken with an EQUOTIP Hardness Tester and the average

was 462 LD which converts to 187 Brinell. The temperature of the flange
0was 80 F. Using the temperature correction factor developed by EPRI (+2),

the corrected value is 464 Lo which converts to189 Brinell. The flange is
located on the Unit 1 Emergency Feedwater PT 011 Cooler Pump and is

classIfled as Duke Class F, OA Condition 1, ANSI B31.1,(Reference Drawing
0FD-133A-l.2). Duke's Design Engineering Department is performing the JCO.

SAMPLE NO. ONS-004-A

LOCATION Unit 1. EFWPT 011 Cooler Pumo. Duke Class F (OA 1).
SIZE 1 Inch.150 Pound
TYPE Raised Face. Threaded

HEAT NO. GDQE

MATERI AL ASME SA105 ( Al.nwable Max. Hardness 187 Brinell)
IN-SITU HARDNESS TEST 462 Ln (187 Brinell)

OTEMPERATURE E(LQ F (EPRI Correction Factor +2)
CORRECTED HARDNESS 464 Ln (139 Brinell)

DATE FOUND 07/26/88 TIME .[100
DATE REPORTED 07/28/88 TIME .L4_45

|

|

|
|

|
'

O
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July 28, 1988

MEMORANDUM FOR FILE

Subject: NRC Bulletin 88-05, Supplement 1
Nonconforming Materials Supplied By
Piping Supplies, Inc. at Folson, New
Jersey and West Jersey Manufacturing
Company at Williamstown, New Jersey
Report of' Deviation from Specification
Based on In-Situ Hardness Testing (EQUOTIP)
Report Number 3 (Oconee Unit 1)

This memorandum documents a report made to the NRC Operations Center in
accordcuce with NRC Bulletin 88-05, Supplement 1.

Date Found: July 26, 1988
Time Found: 15:00
Date of Calls July 28, 1988
Time of Call: 14:45
Duke Personnel Participating: S.G. Bonesole, C.L. Harlin, D.E. Whitaker and

J.S. Warren
NRC Duty Person: Reckley
Unit (s) Affected: Oconee 1
Power Level - Unit 1: 100%
Power Level - Lbit 2: 100%
Power Level - Unit 3: 100%

The following information (except sample number and ISO number) on one flsnge
installed at Oconee was given to the NRC

Sample (ISO f): ONS - 004A (OFD-133A-1.2)
Size: 1 inch
Rating: 150 i
Type Raised Face,1hreaded
Heat Code # 25904
Test or Code #1 GDDE
%ximum Allowable Hardness Reading: 187 Brinell
Material: SA 105
Actual Hardness Reading: 187 Brinell (189 Brinell with

temperature correlation)

2.5-2



Memorandum for File Report Number 3
July 28, 1988
Page 2

Location: EFWPT 011 Cooler Pump, Unit 1 Oni
Class: Duke Class F (QA 1) ANSI 331,1
Temperature 80 degrees-F

,0

,

% , g7't p'.--

.J . Warren
Licensing

f

J5W/218/ bhp

xer S.G. Benesole
R.D. Ivey
R.L. Williams
C.L. Harlin
D.E. WhitakerO N.A. Rutherford
P.F. Guill
CN-f01.01
CN-815.02
(9)

O
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I sORM 101.1 | AEVISION it I%eien aw
m

CERTIFICATION OF ENGINEERING CALCULATION

bd oM U /, 2 3STATION AND UNIT NUMBER

TITLE OF CALCULATION O ##/ I!/ v b t/4 !M (<, lo n vA

P/ll No. 4~ - 089 - bird
'

CALCULATION NUMBER O 5C - 3/9,d
ORIGINALLY CONSISTING OF:

PAGES f THROUGH

TOTAL ATTACHMENTS TOTAL MICROFICHE ATTACHMENTS

TOTAL VOLUMES - I
^

THESE ENGINEERING CALCULATIONS COVER QA CONDITION ITEMS. IN ACCORDANCE WITH
ESTABLISHED PROCEDURES. THE QUAUTY HAS BEEN ASSURED AND l CERTIFY THAT THE ABOVE
CALCULATION HAS BEEN ORIGINAT CHECKED OR APPROVED AS NOTED BELOW:

DATE 2 98ORIGINATED 8Y - -

I .. DATE N 24 8CHECKED BY

8APPROVED BY ( DATE
.

ISSUED TO GENERAL SERVICES DIVISI DATE

' RECEIVED BY GENERAL SERVICES DIVISION - DATE

MICROFICHE ATTACHMENT LIST: 0 Yes M SEE BACK OF FORM

'$g8

'4V cAccutAton P*ots ocu ArrAcuutNisivou wt.uvEs CR4 cxxo an

CELETED | ACCEDREWSED | CELETED $$ACCT 0 CELETED A0010 CATE CAtt CATEAEYSED

-

ii i '

!

_

O

O
_
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O S C - 3 l cl O O y ' H - | W & v 6/2k W-

f9 f, OOCUMENTATION SUMMARY Mk/, J - [ $

! } l.1 Design Procedure utilized in the preparation of these calculations based on
Internal C i external pressure criteria\#

a. Calculation for required pipe wall thickness: U

b. Calculation for overpressure capability for prespecified pipe wall
thicknesses: C

c. Method utillzed for calculations: Manual Computer C

Mark "X" in all appi(cable blocks.

1.2 Brief Statement of Problems: $er hd (A [C u !A t'OM0

.

.

1.3 State.aent of the Relation to Nuclear Safety: Eu. NA55 Fc

d.A (on / Ten 2
-

.

1.4 Applicable Codes and Standards Utilized:

o AWST 631.1
h (Sponsor Soc.) (Unique identity No. & Oate) (Subsection or Paragraph No.)

.

Mort /1.5 List All Other Design Criteria Utilized:

1.6 List Design Criteria in the PSAR/FSAR bearino en these calculations, including
page, paragraph, and revision date as appi(caole:

Y!n f

1.7 List all Other Design Assumptions Utilized: Mo

~ = , -

1.8 Statement of General or Specific conclustions As Appilcaolet Mr aa#

I'?in # a eb n a 6 ,
o n / r-(ovs it s

I i i f
The complete calculation (s) and necessary support!ng documents shall be boundI.9 The completed presen-
together with an appropriate cover sheet .nreperly labeled.
tation of these calculations shall be such that an appropriately quellfled
person can review the documentation.
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DATA REPORT FOR NONCONFORMING

OR INArMS ABLE FL ANGES

In response to NRC Bulletin 88-05, Supplement 1, Oconne Nuclear Station

nas founa a 1 Incn,150 pound, raisea f ace, threaded flange, Heat * GDDE

made from SA105 matertal that was above maximum hardness (187 Brtnell).
The readings were taken with an EQUOTIP Hardness Tester and the average
was 462 to wntch converts to t87 Brtnell. The temoeratu're of the flange

0was 80 F. Using the temperature correction factor developed by EPRI (+2),
the corrected value is 4641.0 which converts (0189 Brinell. The flange is

located on the Unit 1 Emergency Feedwater PT 011 Cooler Pump and is
classified as Duke Class F, OA Condit10n 1, ANSI B31.1,(Reference Drawing

0FD-133A-1.2). Duke's Design Engineering Department is performing the JCO.-

O
SAMPLE NO. ONS-004-A
LOCATION Unit 1 EFWpT 011 Cooler Dumo. Duke Class F (OA 1).

SIZE I inch.150 Dound
TYPE Raised Face. Threaded -

HEAT NO. 3DDE
MATERI AL ASME SA105 ( Allowable Max Hardness 187 BrtneII)

IN-SITU HARDNESS. TEST .4 FELLA (187 BrInell)
TEMPERATURE an ok ' cool rwamen Factor 2)
CORRECTED HARDNESS .4fL4 Lg(189 Brinell)

DATE FOUND 07/26/88 TIME .1.1DQ
i DATE REPORTED TIME A:sn

f

I

O
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August 9, 1988

Memo to File
i

l Re: Oconee Nuclear Station, Unit 1 :
PIR #4-88-150
Piping Analysis Review for 1"
Flange on EFWPT 011 Cooler Pump
File No.: 05-278

P!R #4-88-150 was written as an "umbrella" type PIR in response to NRC Bulletin
88-05 (including Supplement 1 to NRC8 88-05). The Bulletin concerns .

nonconforming materials supplied by West Jersey Manufacturing Company and Piping t

Supplies, Incorporated. |,

The one inch flange attached to the outlet of the Emergency Feedwater Pump
Turbine 011 Cooler Pump was identified as one of the components not conforming
to the required material specification. The flange was purchased as SA-105
material which specifies a maximum hardness of 187 Brinell. The flange was :

found to have an actual hardness of 189 Brinell. |

The flange is located in piping problem 1-13-8, calculation 0$C-1635. An '

evaluation of this nonconforming condition is contained in Revision 6 to !

OSC-1635. >

! The slight increase in hardness was concluded not to be significant considering
Ithe mild service environment, the low level of mechanical piping loads and the

,

satisfactory performance with existing bolting proloads. '

The calculation concluded that the system was operable with the 189 Brinell
flange. The flange was determined to be suitable for its intended service, and
the calculation recomends that the flange not be replaced.

N fo h* ' *

V
By: Robert L. MorgM, Jr. Approved by: Robert L. ope, Jr.

i Design Engineer ! Su m vising Oasign :ngineer
|

i

| RLM/hrt

cc: M. S. Sills
| Central Records
i

! i

;

$
f

.

!O I

i !
I |

i 2.6-5 i
'

!
- . _ _ _ ____.___ __ - _ . -- _ _



-

.

O S C- 3 /10
f 5- *

I: ,,
'/ T

U
FLANGE EVALUATION

SUPG4ARY

o Sample No. O N5-004 *k Heat No. G DDE

o Flange Description l" - 190 ' For4 </ 5k/ Sc rewel
Fla n a to $A -toS~ '

S de /3 M 1, Rev. /d3A1/edo Construction Isometric y

Design Iso. and Flow Diagram d 400 A,5 (Il in d CFD - I3 3 A - /.2.o

o Design Conditions 90 a do /C /dd 'E Code & Class 83/./
'

o Corrected Brinell Hardness / S #[ 8 r 74 n / [[

o Equivalent Strength 4/srox. 10 ddd ps; Tra 5T/e
'

o5C-fD5'lpro4/m I- /3 -9)o Piping Analysis Calculation No.

hyfem wr/4. a. n , //o Conclusior.s: Th e f/a n y e
-

75 ,n a.

se r v iee en v iyon neJ. TX.e m ecka n 7ca { lor /5
i, s'o y arve Iw. Th.e 4esiy p< essa <s

allowa ble w,A n y ,,,,1r u rea - p r<d +o an

of 2 7Tp ,79 TC fb a y e w 3 s+.od Mt e
4K < foreg oin g , weke |41a n o t e ls t |. Brse on

cons r[< < O &n.7 e rx > fd/< for colho u /
'

op< d w

!!I!?) 8PDate:Prepared by: . .

v, e / ,d ,I eAd<aO o*chec* 4 ex: - -
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3. MCGUIRE NUCLEAR STATION - NRC BULLETIN 88-05 INVESTIGATION

3.1 OVERVIEW

Through August 5, 1988, 84 WJM/ PSI flanges had been identified as ordered for
use at McGuire Nuclear Station. Each of these flanges was given an unique
sample number designation and tabulated as appropriate behind either Tab 3.1,
3.2 or 3.3 depending on the installation or safety /non-safety related status.

3.2 TEST RESULTS

No in-situ testing was done at McGuire. The locations of installed safety
related flanges were not identified until after Supplement 2 of NRC Bulletin
88-05 was issued.

Forty-four flanges from five different line items were found in stock and sent
to the Duke Metallurgy Laboratory. Four flanges from each line item under-
went tensile tests, hardness tests, and chemical analysis. Sample A of each
line item was micro etched and determined to be a forging. The samples
tested, heat number, size, and any deviations from the ASME materials spect-
fication are given in the table below. All the test data is given behind Tab
3.4.

SAMPLE HEAT # SIZE DEVIATIONS FROM SPECIFICATION

MNS-001-A CMP 6" None

O' MNS-001-B CMP 6" None
MNS-001-C CMP 6" None
MNS-001-D CMP 6" None
MNS-002-A 1533 1" Yield Strength Low
MNS-002-B 1533 1" None
MNS-002-C 1533 1" None
MNS-002-0 1533 1" None
MNS-003-A CKS 1" Hardness Low
MNS-003-8 CKS 1" Hardness and Tensile Strength Low
MNS-003-C CKS 1" Hardness low
MNS-003-0 CKS 1" Hardness and Tensile Strength Low
MNS-004-A 6X11375 8" None
MNS-004-8 6X11375 8" None
MNS-004-C 6X11375 8" None
MNS-004-0 6X11375 8" None
MNS-005-A AAZ-84 1 1/2" None
MNS-005-B AAZ-84 1 1/2" % Elongation Low
MNS-005-C AAZ-84 1 1/2" % Elongation Low
MNS-005-0 AAZ-84 1 1/2" None

*When evaluating the tensile test data it should be taken into account that
only one specimen was obtained from each flange and that because of the flange
size the tensile specimen may not have been parallel to the direction of
maximum working.

O
3-1 Revision 0
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3. MCGUIRE NUCLEAR STATION - NRC BULLETIN 88-05 INVESTIGATION

3.1 OVERVIEW

Through August 5, 1988, 84 WJM/ PSI flanges had been identified as ordered for
use at McGuire Nuclear Station. Each of these flanges was given an unique
sample number designation and tabulated as appropriate behind either Tab 3.1,
3.2 or 3.3 depending on the installation or safety /non-safety related status.

,

1

3.2 TEST RESULTS

No in-situ testing was done at McGuire. The locations of install safety ;

related flanges were not (Jentified until after Supplement 2 of NRC Bulletin
88-05 was issued.

Forty-four flanges from five different line items were found in stock and sent
to the Duke Metallurgy Laboratory. Four flanges from each line item under-
went tensile tests, hardness tests, and chemical analysis. Sample A of each
of the line item was micro etched and determined to be a forging. The samples <

tested, heat number, size, and any deviations from the ASME materials i
.

specification are given in the table below. All the test data is given behind
Tab 3.4.

i SAMPLE HEAT # S1ZE DEVIATIONS FROM SPECIFICATION

1 MNS-001-A CMP 6" None

O MNS-001-8 CMP 6" None
MNS-001-C CMP 6" None
MNS-001-0 CMP 6" None '

MNS-002-A 1533 1" Yield Strength Low i

MNS-002-8 1533 1" None
! MNS-002-C 1533 1" None

MNS-002-0 1533 1" None
MNS-003-A CKS 1" Mardness Low
MNS-003-8 CKS 1" Hardness and Tensile Strength Low
MNS-003-C CKS 1" Hardness low
MNS-003-0 CKS 1" Hardness and Tensile Strength Low

'

HNS-004-A 6X11375 8" None
MNS-004-8 6X11375 8" None
MNS-004-C 6X11375 8" None
MNS-004-D 6X11375 8" None
MNS-005-A AAZ-84 1 1/2" Nont
MNS-005-8 AAZ-84 1 1/2" % Elongation Low
MNS-005-C AAZ-84 1 1/2" % Elongation Low

| MNS-005-0 AAZ-84 1 1/2" None |
t

*When evaluating the tensile test data it should be taken into account that
i
-

only one specimen was obtained from each flange and that because of the flange
size the tensile specimen may not have been parallel to the direction of
maximum working.

|

|

3-1 Revision 0
i
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3.3 REPORTA8LE ITEMS

i- Through August 5, 1988 no reportable items had been identified at McGuire '

i Nuclear Station. '

i

: 3.4 JUSTIFICATIONS FOR CONTINUED OPERATION :

i None required. I

4 i
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN
SAFETY REL ATED SYSTEMS

(McGuire)

SAMPLE EfL 1(EAI* SIZE IIEE LOCATION

MNS-007-? F33884 80508 1" RF, SW Steam Supply to Aux. Equipment
MNS 007-? F33884 80508 1" RF, SW Steam Supply to Aux. Equipment
MNS-007-? F33884 80508 1" RF, SW Ste:am Supply to Aux. Equipment
MNS-007-? F33884 80508 1" RF,SW Steam Supply to Aur. Equipment
MNS 007-? F33884 80508 1" RF,SW Steam Supply to Aur. Equipment
MNS 007-7 F33884 80508 1" RF,SW Steam Supply to Aux. Equipment
MNS 007-? F33884 80508 1" RF. SW Steam Supply to Aur. Equipment

MNS-008-? H47078 ? 3/4" RF, SW Unknown
The location of the six flanges ordered (Line item MNS 008) was not determined at the
time Supplement 2, which suspended work, was issued.

?- Indicated activity was not complete at issuance of Supplement 2 to NRC
Bulletin 88 05

RF = Raised Face
SW = Socket WeldC,

I

,

I
i

1

,

3,1-1 !

!
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED INv

NONSAFETY RELATED SYSTEMS !
(McGuire)

i

SAMPII 20' HEAT * SJZE IXEE LOCATION

MNS-002-? K07833 1533 l' RF, SW 2B1 Fudvater Hester
MNS 002-? K07833 1533 l' RF, SW IC2 Hester Drain Tank Pump
MNS-002-7 K07833 1533 l' RF. SW 102 Hester Drain Tank Pump

MNS 006-? F21954 A23 3/4" RF, SW Unit 1 Fudvater Relief Valve
MNS-006 7 F21954 A23 3/4' RF. SW Unit 1 Feedvater Relief Valve
MNS 006-? F21954 A23 3/4' RF. SW Unit 1 Feedvater Relief Valve
MNS 006 7 F21954 A23 3/4" RF,SW Unit 1 Feedvater Relief Valve
MNS 006-7 F21954 A23 3/4' RF, SW Unit 1 Fudvater Relief Valve
MNS 006 7 F21954 A23 3/4" RF. SW Unit 1 Feedvater Relief Valve
MNS 006-7 F21954 A23 3/4" RF, SW Unit 1 Fudvater Relief Valve
MNS-006-7 F21954 A23 3/4' RF SW Unit 1 Fudvater Relief Valve
MNS 006-7 F21954 A23 3/4' RF,SW Unit 1 Fudvater Relief Valve
MNS 006 ? F21954 A23 3/4' RF, SW Unit 1 Fudvater Relief Valve

'.MNS 006-7 F21954 A23 3/4' RF. SW Unit 1 Feedvater Relief Valve
MNS 006-? F21954 A23 3/4" RF SW Unit I feedvater Relief Valve

' O- MNS 006 7 F21954 A23 3/4* RF, SW Unit 2 Fadwater Relief Valve
MNS-006-? F21954 A23 3/4" RF, SW Unit 2 Fudvater Relief Valve
MNS-006-7 F21954 A23 3/4' RF, SW Unit 2 feedvater Relief Valve
MNS-006-? F21954 A23 3/4' RF. SW Unit 2 Feedvater Relief Valve
MNS 006 7 F21954 A23 3/4" RF, SW Unit 2 Turbine Exhaust System
MNS 006 ? F21954 A23 3/4' RF. SW Unit 2 Turbine Exhaust System
MNS 006-7 F21954 A23 3/4' RF. SW IB FWP Turbine Stop Valve
MNS 006 ? F21954 A23 3/4" RF, SW IB FWPTurbine Stop Valve

MNS 007-7 F33884 80503 l' RF. SW Unknown Or Sold As Surplus
MNS 007 ? F33554 8050s l' RF. SW Unknown Or Sold As Surplus |
MNS 007 7 F33554 8050s l' RF, SW Unknown Or Sold As Surplus

,

? Indicated activity was not complete at issuance of Supplement 2 to NRCi -

Bulletin 88 05
I RF = Raised Face
] SW = Socket Weld
|

!

,

3,2-1
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.
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LIST OF KNOWN WJM & PSI FLANGES
NON INSTALLED

(McGuire)

SAMPU 208 !!EAI* $1ZE RA7!NG SCHEDUE IYEE

MNS-001-A N51903 CMP 6" 150' 40 RF,WN
MNS 001-B N51903 CMP 6" 150' 40 RF WN
MNS 001-C N51903 CMP 6" 150' 40 RF WN
MNS 001-D N51903 CMP 6" 150' 40 RF,TN

MNS-002-A K07833 1533 1" 1500* 80 RF SW
MNS 002 B K07833 1533 1" 1500* 80 RF. SW
MNS-002-C K07833 1533 1" 1500* 80 RF.SW
MNS-002-D K07833 1533 1" 1500* 80 RF. SW
Thirteen additional flanges (Line item MNS 002) vill be held held at the laboratory'

until the resolution of NRC Bulletin 88 05 is complete.

MNS 003-A N54234 CKS 1" 600* 40 RF,SW
MNS 003 B N54234 CKS l' 600* 40 RF.SW
MNS-003 C N54234 CKS 1" 600* 40 RF, SW

MNS-003-D N54234 CKS 1" 600* 40 RF.SW<

Five additional flanges (Line item MNS 003) vill be held held at the laboratory
until the resolution of NRC Bulletin 88 05 is complete.One flanse was rejected due
to lack of marking.

MNS 004-A N51903 6Ill33 8" 150' 40 RF.WN
MNS-004-B N51903 611133 8" 150' 40 RF,TN
MNS 004-C N51903 6I1133 8" 1508 40 RF. WN
MNS 004 D N51903 611133 8" 150' 40 RF, WN

MNS 005-A N54248 AAZ 84 11/2* 300* 40 RF. WN. Orifice
MNS 005-B N54248 AAZ 84 11/2" 300* 40 RF, TN. Orifice
MNS 005-C N54248 AAZ 84 11/2* 300* 40 RF WN, Orifice
MNS 005-D N54248 AAZ 84 11/2* 300* 40 RJ, TN. Orifice
Six additional flanses (Line item MNS 005) vill be held held at the laboratory until
the resolution of NRC Bu!!* tin 88-05 is complete. !

RF Raised Face
WN . Weld Neck
SW . Socket Weld

i

O
|

!

! 3.3-1
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LIST OF KNOWN WJM & PSI FLANGES
(McGuire)

LINEITEM EQ* HEAT * IAG* *0RDDtED *INSTAIIrn e ATLAB 80THER
OA Non OA

'

MNS-001 N51903 CMP MC-27750 4 0 0 4 0
MNS 002 K07833 1533 MC 21. d7 20 0 31 17 0 ;
MNS-003 N54234 CKS MC-27705 10 0 0 9 12
MNS-004 N51903 6111375 MC-27751 4 0 0 4 0
MNS-005 N54248 AAZ-84 TD-06604 10 0 0 10 0
MNS 006 F21954 A23 MC-10827 20 0 20 0 0
MNS 007 F33884 80508 N/A 10 7 73 0 ?

MNS-008 H47078 N/A ft 24 2 Q 2-

TOTAL 84 44

IUsed in non 0A applications,2B1 Feedvater Hester and 102 Hester Drain Tank Pump.
!

2 ne was rejected due to lack of markins.0
3Three have either been usedin non 0A app!! cations or discarded.
4May be difficult to determine location because of way traceability was maintained
during construction. Would involve hand search of veld tickets.

|

L

|
|

!

!

I

|

,

3.4-1
1
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NRC 88-05

MATERI ALS WORKSHEET I

Plant McGuire Unit Warehouse

Line item MNS-001 Tressecties (A/C/D) G,

Heat-Lot CE ASME Class 1
Commodity SE Diameter i
Schedeel .4Q Reting J1Q

,

Tgpe Rf.WN Spec.JQ1

Grade E Searco M
Veeder (WJM erPSI) M CMTR Date 01/06/88

NCA-3800 (Y/N) 1
Sepplier i DuBose Steel.inc. Sepplier 2
Queelty A Queetty la Stock A

lestelled-Acess a lestelled-list Acess 2
Add Test Results (Y/N) 1 Add Romerks (Y/N) 1

-

MNS-001 - A vos examined metallegraphically and found to be e forging. All

flanges vere merked 6 PS 150 SA 105 CMP STD.

l
4

|

I

i

!

|
|

I

O

3.4-2
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NRC 88-05

TEST DATA WORKSHEET

Test Rescits for Lies item MNS-001 --Specimes ID MNS-001-A

Test Date C MIR Date
Tessile Strength (psi) 74.800 70.676
Yleid Strength (psi) 40.000 36.150

.

5 Elongeties 31 20,
l 5 Redestion la Aree if ill

Herdeeps (BHN) 11Q

5 Carhos QJJ, Q11
5 Hengseese m MQ, ;

5 Silices Ql]. Q.22,
5 Phospheroes Q1Q1 QJzl.1,
5 Seifer 9311 Q,QR2, '

5 Chrenlen QJ.f. ,,

5 It!ckel QJ.Q ,,

5 tielghdesem DJ.2,
.

Heat Treatment None shown on CMTR.

Asether Test for This Lies item? Y., Add Romerks? y,

fHerdness vos performed et our Inhouse Meterials Laboratory on meterial _

trom stock using Rockvell B and EQl0TIP herdness testers. The Rockvell B

Hetdness (80 for MNS-001- A) vos cowerted to Brinell using Toble 2 from

ASTM El40 and entered into Test Data Worksheet.One EQUOTIP Herdness

Yelue (379 Lo) vos obtelned from et the some location es tin Rockvell 5, a

flat surface where the semple for chemical snelysis vos removed. A second

IQUOTIP Hardness Yalue (399 Lo) vos obtelned after removing

approximetly 60 ndis of metal from the rim of the flange. Chemistry vos

performed by on outside laboratory on Duke's Approved Veners List. t

Tensile specimens vere approximetty I /21nch in diameter and the test vos
i performed inhouse.

i o

i .

3.4-3
1
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NRC 88-05

TEST DATA WORKSHEET

;

Test Results for Line item MNS-001_ --Specimos 10 MNS-001-B
'

Tese Date CMTR Date
Teeslie Strength (psi) 76.600 70.676
Yield Strength (pet) 46.700 36.150
5 Deegoties J.1, ILQ
5 Redestica la Aree it 13.3.
Herdoess (IIHil) .].5.Q

5 Carben M M
E Neogenese M M
N Silices 12.Q M
N Phospheroes {LQ1.1. 1.QLI.
5 Selfer .Q.Q1.2. 0.022
5 Chrealen M -

5 Rickel E.lj. -

5 Helghdseen 1.Q2,

Heat Treeteent None shown on CMTR.
I

U Asether Test for This Line item? y Add Romerks? y,,

Herdness vos performed at our Inhouse Meterials Laboratory on meterial

from stock using Rockwell B ond EQUOTIP herdness testers. The Rockw118
'

Herdness (80 for NNS-001-B) vos converted to Brinell using Table 2 from

ASTM E140 and entered into Test Date Worksheet.One EQUOTIP Herdness
'

Yalue (396 Lo) vos obtained from et the some location es the Rockvell 8, e i

flat surface where the semple for chemical snelysis vos removed. A second

; EQUOTIP Herdress Yelue (400 Lo) vos obtained after removing
'

epproximetty 60 mils of metal from the rim of the fletje. Chemistry vos

performed by en outside laboratory on Duke's Approved Yendors List.
<

Tensile specimens were approximetly 1/2 inch in diameter and the test vos
,

performed inham *

|

3.4-4 i

!
,
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NRC 88-05

TEST DATA WORKSHEET

1

Test Results for Line item MNS-001 --Specimen 1r. MNS-001-C

Test Date CMTR Dete
Tessile Strength (psi) 75.900 70.676
Yield Strength (psi) 45.400 36.150
5 Elsegation }1 ILQ
W Redestion la Aree 6.1 511
Herdeess(BMII) lia

5 Carbee D.J.1 9.21
5 Hengeoese 1 11. 11Q l

5 Siliceo D.ZQ 9.21
5 Phospheroes Dal.Q 1 21.1.
5 5sifar L.Ql.6. 1911
5 Chromium DJJ.
W IHekel 9.jd

.

5 Heighdenen Q.14 .

Hoet Treatment None shown on CMTR.

Another Test for This Line item? y. AE Romerts? y.4

;

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvoll B and EQUOTlP herdness testers. The Rockwell B.

| Herdness (80 for NNS-001-C) vos converted to Brinell using Table ? frora

ASTM El 40 and entered into Test Dete Worksheet.One EQUOTIP Hardness
'Yalue (396 Lo) vos obtelned from et the some location as the Rockvell 8, e

j flat surface where the semple for chemical snelysts vos removed. A second

| EQUOTIP Herdness Yalue (398 L ) vos obtelned eMer removingO

approximetly 60 mils of metal from the rim of the flenge. Chemistry vos

performed by en outside laboratory on Duke's Approved Yendors List.i

! Tensile spectmens vere approximetly I/2 inch in diameter and the test vos

performed inhouse.

|

3.4-5 i
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line iten MNS-001 --Specimen 10 MRS-001-0

Test Date CMTR Dete
Teselle Strength (psi) 74.800 70.676
Yield Strength (pel) 43.800 36.15Q
5 Eleapeties 32, 21Q
5 Reduction la Aree f.}, 1}.}.

*

Hardness (BHII) 147

5 Cerbes M M
S Hengenese 121 12.Q
5 Silices 12Q M
N Phospherese LQ] 1. 1Ql1,
5 Selfar LQ.l.1, Q Q22,
5 Chromium M .

5 Rickel 11.3. .

5 Melghdenum 9,Q1
,,

Heat Treatment None shown on Cl(IL

Asether Test for This Line item? H., Add Romerks? Y.

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock utig Rockw118 and EQUOTIP herdness testers. The Rockvell B

Herdness (79 for MNS-001-D) vee converted to Brinell using Table 2 frrm

ASTM E140 and entered into Test Data Wor ksteet.One EQUOTIP Herdness

Yalue (393 Lo) vos obtained from et tre some Incetion as the Rockvell 8, i

flat surface where the semple for chemical snelysis vos removed. A secom -

EQUOTIP Herdness Yalue (399 Lo) vos obtelned after removing
,

approximetly 60 mils of metal from the rim of the flenge. Chemistry vos

performed by en outside laboratory on Duke's Approvsd Yendors List.

Tensile specimens wre approximetly 1/2 inch in diameter and the test vas

Nrformed inhouse.

O

3.4-6
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NRC 88 Q1

MATERI ALS WORKSHEET_

|

Pleet McGuire Welt 1. 2 & Warehouse

Line item NNS-002 Trassecties (A/C/0) t
Hoot-Lot 1511 ASME Close 2,

Commodity fiq Diameter 1
Schedeel la Rettag 152Q
Tgpe Rf.jbi, Spec.1QE

Grade & Searco M
Yeeder (WJN erPSI) M CMTR Dete 03/20/84

IICA-3800 (Y/N) 1
Supplier i McJunkinCorcoration Supplier 2 -
Queelts 2R Quesity la Stock 12,

lestelled-Acese i lestelled-llet Acess a
Add Test Resulte (Y/N) 1 Add Romerke (Y/N) 1

i

MNS-002- A vos examined metallographicelly and found to be a forging. The three

installed flenges are used in non-sofety applications, two are located on the IC2

Heeter Drain Tank, and one vee used to replace a velve on the 2Bt feedveter

; Hester. CFW is shown as the "Test or Code No.' on the CMTR. The sewnteen flenges

| in stock vere merked 1-WJ-1500-SA-105-CL 2 CFW S-40.

|

|

O
,

3.4-7
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NRC 68-05

TEST DATA WORKSHEET

Test Results for Line item NR3-002 --Specimen ID MNS-002- A

Test Data CMTR Date
Tensile Strength (psi) 71.300 84.623
Yield Strength (psi) 35.900 54.084
5 Elongetion 31 115.
5 Redaction la Aree f]. 64 5
Herdness (BHN) 131

5 Carben 93J. 91.
5 Mangenese llD. 1 31
5 Silicon 9 21 9_2.4
5 Phaspheroes 9 Q11 9_Q19.
5 Selfer 0 018 0 014
5 Chrenlem M i
5 Nickel 9 Q1 L
5 Melybdeaam Q.Q.l. -

-

Heat Treatment NORM

Another Test for This Line item? y Add Romerks? y.,

Hardness vas performed at our inhouse Materials Laboratory on material

from stock using Rockvell 6 and EQUOTIP hardness testers. The Rockvell B

Hardness (76 for MNS-002- A) ves converted to Brinell using Table 2 from

ASTM El 40 and entered into Test Data Worksheet.One EQUOTIP Heroness

Yalue (387 Lo) vos obtained from at the same location as the Rockvell 8, a

flat surface where the sample for chem' cal amlysis was removed. A second

EQUOTIP Hardness Yalue (380 L ) vas obtained after removingD

approximatly 60 mils of metal from the rim of the flange. Chemistry vas

performed by an outside laboratory on Duke's Approved Yendors List.

Tensile specimens vere apprcximatly 1/4 trrh in diameter and the test vas

perfortred inhouse.
|

O
I

3.4-8
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NRC 88-05

T_EST DATA WORKSHEET

Test Results for Line item MNS-002 --Specimes ID MNS-002-8
.

lest Dete CMTR Dete
Tenelle Strength (psi) 71.700 34 621
Yield Strength (pol) 121QD. 54.084
5 Elongeties 11 32 1
5 Redestica la Aree sd 115.
Herdeess (BHil) 141

5 Carhon 121 M
N Hengemess .LZ1 .Lil
5 Silices M M
N Phospheroes DJ10. 9313.
5 Selfer Q&LT. L91A
B Chronism Dal

; 5 Nickel 931 -

5 Helghdesem D&L .

'

Heat Treeteent EQEK

Asether Test for This Line item? 1, Add Romerks? 1
|

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell B and EQUOTlP herdness testers. The Rockvell B

Herdness (77 for MNS-002-8) ve? converted to Brinell using Table 2 from

ASTM E140 and entered into Test Dete Worksheet.One EQUOTIP Herdness

Yelus (392 Lo) vos obtained from et the some location as the Rockvell 8, a.

flat surface where the semple for chemical snelysis vos removed. A second

EQUOTIP Herdness Yalue (386 L ) vos obtained efter removingO

approximetly 60 mils of metal from the rim of the flane. Chemistry vos

i performed by en outside laboratory on Duke's Approved Yendors List.
|

(Tensile specimens vere approximetly I/4 inch in diameter and the test vos i

{perfortred inhouse.

O
I
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NRC 88-05

IEST DATA WORKSHEET

Test Results for Line item MNS-002 --Specimon ID MRS-002-C

Test Date CNTR Dete
Teestle Strength (psi) 74.900 84.623
Yleid Strength (psi) 36.500 54.084
5 Elsegaties }.g. }2.1
5 Redestles la Aree 61 64 5
Herdmess(BHN) J1Q.

5 Carbes M M
5 Mengenese J ZA j.ll.

5 Silices W W
l 5 Phosphereas .QJ1.0. .Qal.B.

5 5elfar .QJJ.7. . 1.Q.13
'

| 5 Cbramiea .Q QJ.
; 5 Nickel .QJ}.

5 Melghdesen .Qal. .

Heat Treatment NORM '

Assther Test for This Llos item? y Add Romerks? Y.

Herdness vos performed et our Inhouse Meterials Laboratory on meterial

from stock using Rockw118 and EQUOTIP herdness testers. The Rockvell B

I Herdness (80 for M%-002-C) vos converted to Brinell using Table 2 from

ASTM El40 and enterod into Test Dete Worksheet.One EQUOTIP Herdness

Yalue (398 Lo) vos obteined from et the some locetion es the Rockw118, a

flat surface where the semple for chemicel snelpis vos reinoved. A second
i

EQUOTIP Herdness Yalue (398 Lo) vos obtained after removing

approximatly 60 mils of metal from the rim of the flange. Chemistry vos

performed by en outside laboratory on Duke's Approved Vendors List.

Tensile specimens vere approximetly 1/4 inch in diameter and the test vos

performed inhouse.
_

|

|O
,
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item MNS-002 --Specimen ID MNS-002-0

Test Data CMTR Dete
Tensile Strength (psi) 78.100 84.623
Yield Strength (psi) 44.400 54.084
5 Elongation il 12 1
5 Reduction la Aree il 641

*

Herdesss (OHil) 'lli

5 Cerbea D,21 D,21
5 Neogeasse LZ1 Lil
5 Silicoe Q_Z4 m
5 Phospheroes Dalg. Q313., -

5 Selfer Q.210. DJL.
5 Chromium 9.02. -

5 IHekel D.Q1 .

5 Holybdesen Q.Q1 .,

Heat Treeteent HQRK

Another Test for This Line item? H. Add Romerks? y.

Herdness vos performed et our inhouse Meterials Laboratory on meterial

from stock using RocLvell 8 and EQUOTIP herdness testers. The Rockvell B

Herdness (83 for MNS-002-D) vos converted to Brinell using Table 2 from

ASTM El 40 and entered into Test Dete Worksheet.One EQUOTIP Hardness

Yelue (408 Lo) v n obtained from at the some location es the Rockvell 8, a

flat surface where the semple for chemics) enelysis was removed. A second

EQUOTIP Herdness Yalue (410 to) vos obtelned after removing

opproximatly 60 mils of metal from the rim of the flerne. Chemistry vos

performed by en outside laboratory on Duke's Approved Yendors List.

Tensile specimene vere approximetly 1/4 inchin diameter and the test vos

performed inhouse.

3.4-11
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NRC 88-O'i

MATERI ALS WORKSHEET

i

Pleet McGuire Welt Warehouse.

Line item MNS-003 Tressecties (A/C/D) C.
Heat-Let CJgi, ASME Class 1
Commodits SE Diameter i
Schedeel _4Q Retlog (Da
Type RF.sw spec.191
Grade M Seerce E|ij,
Vender (WJM erPSI) E|ij, CMTR Date 11f,1Qlf.1

IICA-3800 (Y/M) 1
Supplier 1 Consolidated Pover Sucolu Supplier 2 .
Quesite 1Q Quesity la Stock i

lastelled-Acess a lastelled-flot Acess Q ,

Add Tsat Results (Y/II) 1 Add Romerks (Y/II) 1

.

One vos rejected due to lack of merking. The nine flenges in stock vers :

; merked 1-600-PS-SA 105-CKS-S/40,B16.5. NNS-003- A vos examined

metallographicellu and found to be e forging.

!

|
!

!

i

O
'

,

3.4-12
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NRC 88-05 '

TEST DATA WORKSHEET

i

Test Results for Line item t1 M --Specisnee ID MNS-003-AE
Test Date CMTR Date

Teostle Strength (psi) 72.700 80.923
Yleid Strength (psi) 40.300 58.888
5 Elsegetion H 102
5 Redesties la Aree 13, 51
Herdeess (8HII) J.}1

5 Carhos 010. DlQ
5 Neogenesc gal LE
5 Silices 911 QJ5,
5 Phospheroes Q121 9.Q2].
N Selfer QJJ,f, QJJ.Q.
E Chromium QS6,

_

K Rickel Q&L .

E Melghdenum IQJJ. .

Heet Treetmeet None shown on CMTR.

Asether Test for This Line item? L Add Reanerks? y.

1

Herdness vos performed et our inhouse Meterials Laboratory on meterial

from stock using Rockvell B and EQUOTIP herdness testers. The Rockvell B

Herdness (74 for MNS-003- A) vos converted to Brtnell using Table 2 from

ASTM E140 snd entered into Test Deta Worksheet.One EQUOTIP Herdness

Yalue (383 Lc) vos obtelned from et the Mme location as the Ru:kvell B, a
;

flat surface where the semple for chemical snelysis vos removed. A second

EQU0TlP Herdness Yalue (384 Lo) vos obtained after removing

approximetly 60 mils of metal from the rim of the flange. Chemistry vos

performed by an outside laboratory on Duke's Approved Yendors List.

Tensile specimens vere approximetly I/4 inch in diameter and the test vos

performed inhouse.

:

O'
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item MNS-003 --Specimes ID MNS-003-8

Test Date CMTR Date
Tessile Strength (psi) 69.600 80.923
Yleid Strength (pst) 41.700 58.888
5 I:lengeties .4Q. 23.1,
5 Redaction la Aree il 5.1
Herdeess (BHII) M2.

5 Cerbea 9.J.D. 010.
5 Heagesese Ql.9. .L15.
K Silicea 91L 915.
5 Phosphorses DJ2d 9321
K Setin.- QD1L 9.0lk.
5 Chromium Q86. .

K 11cke1 032.
5 Helgbdenum iQal

Hoot Treetmeat None shevn on CMTR.

Another Test for This Lies item? 1, Add Rosserks? 1

Herdness vea performed at our inhouse Meterials Laboratory on meterial

from stock using Rockwell B and EQUO11P herdness testers. The Rockvell B

Herdness (73 for MNS-003-B) vea converted to Brinell using Table 2 from

ASTM E140 and entered into Test Dete Worksheet.One EQUOTIP Hardness

Yelus (380 Lo) vos obtained from et the some location es the Rockw11 B, e

flat surface where the semple for chemical snelysis vos r emoved. A acond

EQUOTIP Herdness Yelus (383 Lo) vos obtained after removing

approximatly 60 mils of metal from the rim of the flenge. Chemistry vos

performed by en outside laboratory on Duke's Approved Yendors List. !

Tensile specimens wre approximetly I/4 inch in diameter and the test vos

performed inhouw.

|

O
,

3.4-14
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NRC 88-05

TEST DATA WORKSHEET

Test Roselte for Line item MNS-003 --Specimes ID MNS-003-C

Test Data CMTR Dete
.

Teeslie Strength (psi) 72.200 80.923 |
Yleid Strength (pel) 44.000 58.888
5 Elongeties M 2HJ,
X Redestica la Aree 15. H
Herdeess (BHN) .l.11

5 Carbes M M
N Hongoesse .LQ1 M
N Silices M M
S Phospheroes Q321 Q_Q21
5 Selfer D_Q21 D_Q,11
5 Chreales Q35. .

5 Nickel Dal .

5 Heighdenen IQ&,1,
,,

Heat Treetmeat None shovn on CMTR. [

Asether Test for This Line item? 1. Add Romerks? 1

Herdness vos performed at our Inhouse Meterials Laboratory on meterial

| from stock using Rockwell 8 and EQUOTIP herdness testers. The Rockvell B

Herdness (73 for MNS-003-C) vos converted to Brinell using Table 2 from

ASTM E140 and enterodinto Test Dete Worbhmt.One EQUOTIP Herdness

Yalue (383 Lo) vos obtained from et the some locetion es the Rockvell 8, a

flat surface where the semple for chemical enelysis vos removed. A second

EQUOTIP Hardness Yelue (374 Lo) vos obtained after rerr.sving
i

approximetly 60 mils of metal from the rim of the flange. Chemistry vos

performed by en outside laboratory on Duke's Approved Yendors List.

Tensile spwimens vere approximetly 1/4 inch in diameter and the test ves '

performed inhouse. :

O
.

3.4-15
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item HE-003 --Specimes ID MNS-003-D

Test Dete CMTR Date
'

Teostle Strength (pol) 67.800 80.923
Yield Strength (psi) 40.000 58.888
5 Elongettes ]f ZHJ.
5 Rodesties in Aree 63 19

,

Herdesse (BHil) 112,

5 Carhea Q,11 0.10.
5 Mengenese M L}1
5 Silices Q,11 QJi
5 Phospheroes Q323. Q Q2.1.
5 5elfar Q.Q11 Dal6.
5 Cbremiem Q.Qs. .,

5 Itickel 9.92. -

5 Holybdeaea IQ.Q.l. ,

| Heat Treetmeet None shown on CMTR.

( Asether Test for This Lies ites? R Add Romerks? y.

|
i

Herdness vos performed et our inhouse Mete'1els Laboratory on meterial

j from stock using Rockvell B and EQUOTIP herdness testers. The Rockvell B

Herdness (73 for NNS-003-D) vos converted to Brinell using Table 2 from, -

ASTM El 40 and entered into Test Dete Worksheet.One EQUOTIP Herdness
| Yalue (386 Lo) vee obtelned from et the some location es the Rockvell B, a

flat surface where the semple for chemical sneltsis vos removed. A second

EeUOTIP Herdness Yelus (379 Lo) vos obtained after removing I

approximetly 60 mils of metal from the rim of the flenge. Chemistry vos

performed by en outside laboratory on Duke's Approved Yendors List.
,

!

Tenstle specimens vere approximetly I/4 inch in diameter and the test vos
|

performed inhouse. !

|

!
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NRC 88-05

MATERI ALS WORKSHEET

Plant McGuire Unit Warehouse

Line item MNS-004 Tressection (A/C/0) G.
Heat-Let 6XI1375 ASME Class 1
Commodity SE Dieeneter j,

Schedeel .4Q Reting 11Q
Type RLER spec.191
Grade & Searco E|tl
Vender (WJM erPSI) [2]. CMTR Dete 01/06/88

NCA-3800 (Y/N) 1
Supplier 1 DuBose Steel . Inc. Supplier 2 _
Queettg A Quesity la Stock A
lastelled-Acess D, lastelled-Net Acess D.
Add Test Rosette (Y/N) 1 Add Reenerke (Y/N) &

The four flenges vere sent to the Meterials Laboratory. All flenges vere

merked 8'-150-PS-SA 105 CL 2 6XII375 STD. NNS-004-A vos
examined metellographically and found to be a forging.

O

3.4-17
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NRC 88-M,

TEST DATA WORKSHEET

Test Results for Line item MNS-004 --Specimes ID MNS-004- A

Test Dete CMTR Date
Teeslie Strength (psi) 75.500 81.700
Yield Strength (pel) 43.000 52.800
5 Eloegettee 11 ILQ,
5 Redsetion la Aree ft1 f.Q,0,
Hardmess (BHN) .ljil

5 Cerhea 910. Q19,
5 Heegenese L19. Dal,
5 Silicee Q.11 Q11
5 Phospheress Dall Q111
5 5elfer D Q29, 931Q,
5 Chrealem Q16. .

5 Nictel DJD,
.,

5 Heighdesem D.Q2,

Noet Treeteent None un on CMTR.

Asether Test for This Lies item? Y. Add Romerks? Y.

Herdness vos performed et our inhouse Meterials Laboratory on meterial

from stock using Rockwll 8 and EQUOTIP herdnese testers. The Rockwll B

Herdness (81 for MNS-004-A) vos converted to Brinell ustrq Table 2 from

ASTM El40 and enteredinto Test Dete Worksheet.One EQUOTIP Herdness

Yelus (406 Lo) vos obtained from et the some location as the Pvkwll 8, e

flat surface where the semple for chemical snelysis vos removed. A second

EQUOTIP Herdness Yelus (415 to) wee obtelned after removing

approximetty 60 mils of metoi irom the rim ofIhe flenge. Chemistry vos

performed by en outside laboratory on Duke's Approved Yendors List.

Tenstle spwimens vere approximetly I/2 inch in demeter and the test vos

performed inhouse.

O
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TEST DATA WORKSHEET

Test Resulte for Llee item MNS-004 --SpeWinen 10 MNS 004-B

Test Date CMTR Dete
Teselle Strength (pel) 77.600 81.700
Yleid Strength (pel) 46.000 52.800
5 Elongeties R }.19,
5 Rodestles la Aree H gja
Nordeses (BHN) J.H

E Cerhea 91L M
5 Meegeneee Daq D.,.2j,
5 Silices DJJ., gli
5 Phospheroes 91Q3. Dall
5 Selfer QaLQ DaZQ
R Chreales Q14. -

,,,

5 IHckel 1 12,
.

5 Heighdenen Da],

Host Treetmeet None shown on CMTR.

Asether Test for This ties item? y Add Romerks? y,

Herdness vos performed et our inhouse Meterials Laboratory on meterial

from stock using Rockw115 and EQUOTIP herdnen tuters.The Rockwll B

Herdness (81 for MNS-004-8) vos converted to Brinell using Table 2 from

ASTM E140 and entered into Test Dete Worksheet. One EQUOTIP Hardness

Yalue (409 Lo) vn obtained from et the nme locetion n ite Rockvell B, a

flot surface where the semple for chemical snelysis vos renend. A second

EQUOTIP Herdness Yalue (41 i Lo) vos obtained after removing
|

spproximetly 60 mils of metal from the rim of the flenge. Chemistry vn

performed by en outside laboratory on Duke's Approved VeMors List.

Tensile specimens vere approximetly 1/2 inch in diameter and the test vas

performed inhouse.

l

O
,
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TEST DATA WORKSHEEf

Test Results for Line item MNS-004 --Specimes ID MNS-004-C

Test Dete CMTR Dete
Tensile Strength (pel) 76.200 81.700
Yleid Strength (pet) 44.300 52.800
5 Elongetles n }LQ.
5 Reduction la Aree 11 410,
Herdeess (BHN) 151.

5 Cerhea Q1Q. Q18.
5 Heegeeeee Q&% 9.11.
5 Silices Qll, QJ.1
5 Phospheroes Q101 1 0.11
5 5elfar 931]. Q Q2Q.
5 Chromium Q10. .

5 Nickel 9.11 ,,

5 Heighdesem 9_Q3, -

Heat Treeteset None shown on CMTR.

Another Test for This Llos item? 1. Add Romerks? Y.

Herdnese vos performed at our inhouse Meterials Laboratory on material

from stock using Rockwell 8 and EQUOTIP herdness testers. The Rockwell 8
I Herdness (82 for MNS-004-C) vos converted to Brinell using Table 2 from
'

ASTM El 40 and entered into Test Dete Worksheet.One [QUOTIP Hardness

! Yelue (413 Lo) vos obtained from et the some location es the Rockwll 8, e

flat surface where the semple for chemical snelpis ves removed. A secondi

i [QtA)TIP Herdness Yelus (413 LO) vos obteined after removing

opproximetly 60 mils of metal from the rim of the flange. Chemistry su

performed by en outside laboratory on Duke's Approved Yendors List.

Tensile specimens vere approximetly 1/2 inch in diameter and the test ww'

performed inhouse.

!

'

O
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NRC 88-05

TEST DATA WORKSHEET

|

Test Results for Line item MNS-004 --Speciasse ID MNS-004-D
,

Test Dete CNTR Dete
Teselle Strength (psi) 79.400 81.700 I

Yield Strength (pet) 45.000 52.800
5 Elsegatten 21 ILQ
5 Redetties la Aree $_1. 101 '

Herdeess (BHN) 162,

5 Carbea D.22. D_21
5 Mengeasse D_fi D.11.

'

s Silicoe Qll. DE.
5 Phospherese 0.Q01 0.012,
5 5elfar Q.0.11 0.Q20.
5 Cbrentem Q.ZR
E leistol Q_2.Q .

5 Heighdesen 911

Host Trsetmest None shovn on CMTR.

Asether Test for This Line item? 1. Add Romerks? y.

Herdnese vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockwll B and EQUOTIP herdness testers. The Rockwll B

Herdnese (84 for NNS-004-D) vos converted to Brinell using Table 2 from !

ASTM El 40 end entered into Test Dete Worksheet.One EQUOTIP Hardness !
,

Yelue (422 Lo) vos obtained from et the mme location as the Rockwll 8, a |

flat surfect where the semple for chemical snelysis vos removed. A second !i

EQUOTip Herdnew Value (427 to) vos obtelned after removing '
;

approximetly 60 mils of metal from the rim of the flenge. Chemistry vos |
performed by en outside laboratory on Duke's Approved Yendors List.

Tensile specimens wre approximetly 1/2 inch in someter and the test vos
,

; performed inhouse.
I

;

4 I

: :
I !

i
'
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NRC 88-05

MATERI ALS WORKSHEET

Plant McGuire Delt Warehouse

Line item tjNS-005 Treeeecties (A/C/D) Q
Heat-Lot AAZ-84 A5ME Close 1
Commodity SE Diameter 1_]].1
Schedeel .4Q Reting IQQ
Tgpe RF.WN. Orifice Spec. 1.Q1,

Grade M Seerse E1],

Veeder (WJM erPSI) 211, CMTN Dete 12/01/87

IICA-3800 (Y/N) 1
Sepplier 1 Consolleted Power Sucolu Sepplier 2 .,
geseltg la Queelig le Stock la

i lastelled-Aceos Q lastelled-liet Aceso Q
Add Test Results (Y/N) 1 Add Romerks (Y/N) 1

,

'The fienges in stock vere merked 1-1/2 300-PS-SA 105-CL 2 AAZ 84

S/40. MNS-005- A vos examined metellographically and found to be a

forgine

(;

!

I
1

J

|

I
I

O

:
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NRC 88-05
'

TEST DATA WORKSHEET

Test Results for Line item MNS-005 --Specimes 10 MNS-005- A

Test Date CMTR Date
Teselle Strength (pel) 88.000 73.538
Yield Strength (pel) 45.300 38.538
5 [longettee iL( 21.9.
5 Rodestles la Aree 15. ELQ.
Herdoses (8HN) jll

5 Cethee Old M
2 Hengenese 0.01 M
5 Silices M M
N Phospheroes 0 012 E
5 Seifer 0.023 9_Q.l.D.

. 5 Chrealem 9_Q2.
! 5 Nickel D.Q.1 1

5 Ptolybdesem 10_Q1 :.
, 2 Venediem 9.3D1 1
\
'

Heat Treeteent MlP_t1

Another Test for This Line item? 1. Add Romerks? y.

|

Herdnese vos performed et our inhouse Noterials Laboratory on meter 141

from stock using Rockwl18 herdness tester.The Rockwll 8 Herdness

! (87 for NNS-005- A) vos converted to Brinell using Table 2 frcm ASTM

! El 40 and entered into Test Dete Worksheet. An EQUOTIP Hardness Yalue

(438 Lo) vos obtained from a flat surface where the tensile semple or

the semple for chemice) ene1 els vos removed. Chemistry vos performed9

j by en outside laboratory on Duke's Approved Yendors List. Tenelle

j specimene vere approximetly I/4 t nch in diameter and the tests vere '

| performed inteuse.

)
|

1
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item MNS-005 --Spostmen ID MNS-005-8
'

Test Dete CMTR Dete
Teostle Strength (pel) 83.300 73.538
Yleid Strengtb (psi) 42.400 38.538
5 Elengeties 29, 2jLQ
5 Redestica la Aree li ALQ
Herdeess (BHN) ,119,

2 Carbea G Ql1
5 Hengeasse all Qll
5 Silicoe 2.2.L D,2.1,
2 Phospheroes DALQ D11.1
5 5elfar 9,02Q Q,qLQ
R Chronies Q,Q1
5 Nitkel Q Q1 :
5 Neigbdesen 1911, ;

,

O " ' ' " ' " "" -

Heet Treeteent 32ftti

Asether Test for This Llos item? L Add Romerks? 1

Herdness veo performed at our inhouse Meterials lateratory on meterial

from stock using Rockvell B herdness tester. The Rockvell B Herdness
;

(83 for HMS-005-8) vos cormrted to Brinell using Table 2 frum ASTM ;

E140 and entered into Test Dete Worksheet. An EQUOTIP Herdness Yalue I

(424 to) vos obtelned from e flat surface where the tensile ample or

the semple for chemical snelysis vos remond. Chemistry vas performed

by en outside laboratory on Duke's Approwd Verdors Ltst. Tensile

specimens vere approximetly 1/41nch in diameter ermi the tests vere
i

performed inMuse.

O !
:

!
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NRC 88-05

i

TEST DATA WORKSHEET |

'

1
,

Test Rosalts for Line item MNS-005 --Specimes ID MNS-005-C
'

Test Date CMTR Dete,

'

Temelle Strength (psi) 85.300 73.538
Yleid Strength (pel) 44.000 '!UiB.

5 Elongettee 16. ?jkQ
5 Redsettee la Aree IQ ALQ
Herdeess (BHN) 115. ,

5 Corbee W M
N Meegeasse M M
N Silices m M
E Phospheroes 1Q11 DJ11
5 Seifer D_q2.1, QaLQ
R Chromium M -

; E Nickel DJ1 .

; 5 Molybdesem <0009 .

"'"''"" ""O -
-

Hoet Trsetmeat fglEtt

Asether Test l'or This Line item? y., Add Romerks? y,

Herdness vos performed at our inhouse Noterials Laboratory on meterial
}

from stock using Rockwell B herdnese tester. The Rechtell B Herdness

(85 for MMS-005 C) vos converted to Brinell using Table 2 from ASTM

El 40 and entered into Test Dete Worksheet. An EQUOTIP Herdness Yelue

{ (435 to) vos obtained from a flat surfe:e where the tensile semple or

j the semple for chemical snelysis vos removed. Chemistry vos performed i

by en outelde lateratory on Duke's Approved Yendor List. Tensile
#

{ specimens vere approximetly 1/4 inch in diameter and the tests vere

! performed inhouse.

|

|

!

O <

|
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NRC 88-05

TEST DATA WORKSHEET !

Test Results for Line item MNS-005 --Specimes ID MNS-005-0

Test Date CNTR Dete
Teselle Strength (psi) 83.200 73.538
Yleid Strength (pst) 40.800 } } l %,
5 Eleagetiea 1}. 25,Q

,

5 Redestica la Aree ]]. .41Q
Herdeess (BHN) 15),

S Carhea Dli D.25.
5 Hengenese 012 ga.
5 Silices Q,21 m
5 Phospheroes DJll, 9J15,
5 5elfer D.Dia DJ.LR
5 Chreales D31 ,,

5 Nickel DJ1 -

5 Nelybdeaea IQ,ql,
,,

5 Venedtom Q1Q1 .

Hoet Troetmeat fg1Rt1
'

Asether Test for This Lies item? fL Add Romerks? y,

Herdness ves performed et our inhouse Meterials Laboratory on ruteriel

from stock using Rcckvell B herdness tester. The Rockvell B Herdness !
l(02 for MNS-005-D) vos converted to Brinell using Table 2 from ASTM

i
El 40 and entered into Test Dete Worksheet. An EQUOTIP Herdness Yalue

(431 Lo) vos obtained from a flat surfees where the tonelle semple or (
the semple for chemical snelysis vos removed. Chemistry vos performed

L
,

by en outside laboratory on Duke's Approved Yendors List. Tensile

specimens vere approximetly I/41nch in diameter and the tests vere

performed inhouse.

P

|o
.

I 3.4-26
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NRC 88-05
'

f1ATERI ALS WORKSHEET

Plant McGuire Unit _LZ
Lise item NNS-006 Tressectise (A/C/0) &
Heat-Lot &Z1 ASME Class 1
Commodity fla Diameter }//.3
Schedeel $1IL, peting 110.Q.

Tgpe F_ LIE Spec.1.01

Grade E Searco M
Veeder (WJM erPSI) M CMTR Date 11/03/80

IICA-3800 (Y/N) 1
'Supplier i Cecitol Pioe & Steel Prod / Inc Sepplier 2 -
'Queelty IQ Queetty le Stock D,

lastelled-Acess 1 lastelled-Ilet Acess 1
Add Test Roselts (Y/N) 1 Add Romerks (Y/N) 1

All tventy flanges wre instelled in non OA appiteetions urder Work

Request Numbers 01569,113921,117636, i 19062,120274,

119061,56955,129205, and 132414.
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NRC 88-05 t

TEST DATA WORKSHEET )

Test Results for Line item MNS-006 --Specimen 10 MNS 006-A

Test Dete CMTR Date4

Tenelle Strength (psi) : 72.500 '

Yleid Strengtb (pel) 41.500 i
-

5 Elongstles : 10.
5 Redestion in Aree : EQ
Herdnese(BHN) ;

,

i 5 Cerbes : 121 l

5 Hengenese 121
5 Silices 9.2.1
5 Pbespheress Q.010.

! 5 Seifer D.Q21
2 Chronism -

5 Ittekel ;
5 Heighdenen

;

Noet Treatment eER
,

Another Test for This Line item? K Add Romerks? K ;
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NRC 88-05

MATERI Als WORKSHEET

Plant McGuire Welt ,21
Line item MNS-007 Treesecties (A/C/0) &
Heet-Lot 80508 ASME Class 1
Commodity SQ Diesseter 1
Schedeel S.Q Retleg liqq
Type EfE Spec.1Q1
Grade M, Searce M
Yeeder (WJM erPSI) M CMTR Date 1

NCA-3800 (Y/N) 1
Supplier 1 1 Supplier 2 .
geselte 10. Queelty le stock a

lestelled- Acess 2 lestelled-not Acess 1
Add Test Results (Y/N) H Add Reinerks (Y/N) 1

Worksheet is lecomplete because CMTR vos not obteired before verk vos

stoped due to Supplement 2 of NRC Bulletin 88-05-
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NRC 88-05

MATERI ALS WORKSHEET

Plant itGuire Unit ,1
Line item MNS-008 Tressettles ( A/C/0) i
Heat-Lot 1 A5ME Class 1
Commodity [LQ Diameter IL4

lSchedeel iQ Retlog liq
Tgpe EL2(, 5pec.121 i

Grade M Searce 1 ;

Vender (WJN erPSI) 1 r TR Dete 1 |
.

j NCA-3800 (Y/N) 1 ;

Supplier i 1 nyptier 2 .-

! Queelty 6, Queetty le Stock a

lastelled-Acess 2 lastelled-Net Acess 1
Add Test Results (Y/N) E Add Romerks (Y/N) 1

l

.

Worksheet is incomplete because CMTR vos not obtelned before work vos

; stoped due to Supplement 2 of NRC Bulletin 68-05. i
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4. CATAWBA NUCLEAR STATION - NRC BULLETIN 88-05 INVESTIGATION('~}
'' 4.1 OVERVIEW

T*"6 ugh August 5, 1988, 413 WJM/ PSI flanges had oeen identified as ordered for
Catowba Nuclear Station. Each of these flanges was given an unique sample
identification number designation and tabulated as appropriate behind either
Tab 4.1, 4.2 or 4.3 depending on the installation or safety /non-safety related
status.

4.2 TEST RESULTS

Twenty-two flanges from eight different line items were tested in-situ using
an EQUOTIP hardness tester. The samples tested, heat number, size, and
hardness are listed in the following table:

SAMPl.E HEAT # SIZE BRINELL HARDNESS

CNS-004-E C0P 2" 150
CNS-004-F CDP 2" 145
CNS-012-A 44036 12" 138
CNS-0 '-A A23 1" 142
CNS-013-8 A23 1" 140
CNS-013-C A23 1" 176
CNS-013-D A23 1" 156 '

CNS-013-E A23 1" 178

O.
CNS-014-A A23 3/4" 136 (Low)
CNS-014-8 A23 3/4" 147
CNS-014-C A23 3/4" 147
CNS-014-0 A23 3/4" 138
CNS-014-E A23 3/4" 138
CNS-014-F A23 3/4" 138
CNS-014-G A23 3/4" 146
CNS-014-H A23 3/4" 137
CNS-016-A GOEB 4" 157
CNS-016-8 GDEB 4" 151
CNS-017-8 T8834 2" 168 l
CNS-017-C T8834 2" 175
CNS-017-D T8834 2" 158

i
CNS-017-E T8834 2" 166
CNS-018-A 56245 3/4" 155
CNS-025-A UE 1" 211 (High)

* The Leeb hardness values obtained in the field were corrected for
temperature using a correlation factor developed by EPRI and then
converted to Brinell hardness numbers using conversion tables provided
by EQUOTIP.

,

Eighty-six flanges from thi*tesa different line items were found in stock and
sent to the Duke Metallurgy Laboratory. Thirty-six flanges underwent a
tensile test, hardness test, and chen,ical analysis. At least one sample from
each lire item we.s macro etched in an attempt to determine if it was a

(} forging.

'

4-1 Revision 0
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,m CNS-001-A and CNS-001-B appeared to be made from plate. The grains in
i i CNS-027-A were equiaxial and a determination could not be made. The rest of

the flanges all apec.ed to be forgings. The samples tested, heat number,
size, and any deviations from the ASME materials specification are given in
the table below. All the test data is given behind 7 b 4.4.

SAMPLE HEAT # SIZE DEVIATIONS FROM SPECIFICATION

CNS-001-A 6579 1" Plate
CNS-001-B 6579 1" Plate
CNS-002 A A91 2" % Elongation & Reduction in Area Low
CNS-002-B A91 2" % Elongation & Reduction in Area low
CNS-002-C A91 2" % Elongation & Reduction in Area low
CNS-002-0 A91 2" % Elongation & Reduction in Area Low
CNS-003-A 1G5129 10" None
CNS-004-A C0P 2" None
CNS-004-B C0P 2" None
CNS-007-A 56245 1" None
CNS-007-8 56245 1" None
CNS-007-C 56245 1" None
CNS-007-0 56245 1" None
CNS-008-A 6072802 2" % Elongation Low
CNS-008-B 6072802 2" % Elongation Low
CNS-008-C 6072802 2" % Elongation & Reductica in Area low
CNS-008-0 6072802 2" % Elongation Low
CNS-009-A 6X11237 4" % Elongation & Reduction in Area Low

g CNS-009-B 6X11237 4" % Elongation Low
/ CNS-010-A 6X11237 12" None

CNS-010-8 6X11237 12" None
CNS-010-C 6X11237 12" None
CNS-015-A 2095 2" None
CNS-015-B 2095 2" % Elongation & Reduction in Area low
CNS-015-C 2095 2" % Carbon High
CNS-015-0 2095 2" Low Tensile Strength (Broke Outside Marks)
CNS-017-A T8834 2" None
CNS-019-A 25904 1" % Elongation Low, Hardness High
CNS-019-8 25904 1" Hardness High
CNS-019-C 25904 1" % Elongation Low, Hardness High
CNS-020-A 25904 1" % Elongation Low, Hardness High
CNS-020-8 25904 1" % Elongation Low, Hardness High
CNS-027-A GDKD 2" None
CNS-027-8 G0KD 2" None
CNS-027-C GDKD 2" None
CNS-027-0 GDKD 2" None

*When evaluating the tensile test data it should be taken into account
that only one specimen was obtained from each flange and that because of
the flange s!ze the tensile specimen may not have been parallel to the
direction of maximum working.

<

O '
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4.3 ''EPORTABLE ITEMS

Ten f,onges: CNS-004E, CNS-004F, CNS-013A, CNS-0138, CNS-014A, CNS-0140,
CN3-014E, CNS-014F, CNS-014G, and CNS-025A installed in safety related or
seismic applications at Catawba Nuclear Station initially failed the in-situ
hardness test. These flanges were reported to the NRC Operations Center as
required by Supplement 1 to NRC Bulletin 68-05.

When these flanges were initially reported, NUMARC/EPRI temperature correlation
had not been applied. Based upon a later interpretation from the NRC/0NRR
technical contact for Bulletin 88-05, allowing application of temperature
correction factors prior to determining reportability, only samples CNS-014A
and CNS-025A failed the in situ hardness test and were thereby reportable.

The details of the reports for samples CNS-014A and CNS-025A are contained in
the Data Reports for nonconforming or inaccessible flanges and the Memorandum
for File located behind Tab 4.5.

4.4 JUSTIFICATIONS FOR CONTINUE 0 UPERATION (JCO)

A JC0 for flanges CNS-014A and CNS-025A reported to the NRC as having failed the
in-situ hardness tests was performed by the Duke Design Engineering Department.
This JC0 is located behind Tab 4.6 and is identified as Design Engineering
Calculation CNC-1232.00-00-0096.'

4.5 CORRECTIVE ACTIONS

In addition to the corrective actions described in section 1.4, Catawba Sample
CNS-025 will be further tested using liquid dye penetrant. This sample, a
blind flange with a welded attachment, will undergo this additional testing to
further ascertain the acceptability of this flange.

;

1

O
4-3 Revision 0
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN
SAFETY RELATED SYSTEMS

(Catawba)

SAMPLE ED* HEAT * SIZE TIPI LOCATION

CNS 004 E K54259 80508 2" RF, SW Unit 1 Aur Feedwater (Seismic)
CNS-004 F K54259 80508 2" RF, SW Unit 1 Aur Feedvater(Seismic)

CNS-012-A K10226 44036 12" RF, SO 2B DieselGen. Lub 0il Syrtem
.

CNS 013 A G04551 A23 1" RF, SW Unit 2 DientGen.Startin Air
CNS-013-B G04551 A23 1" RF, SW Unit 2 Diesel Gen. Starting Air
CNS-013-0 G04551 A23 1" RF, SW Unit 2 Dient Gen. Starting Air
CNS 013-D G04551 A23 1" RF,SW Unit 2 Diese! Gen. Starting Air
CNS-013 E G04551 A23 1" RF.SW Unit 2 DieselGen. Starting Air

CNS 014-A G04551 A23 3/4" RF, SW Unit 2 Aur.FDWPTurbine
CNS 014-B G04551 A23 3/4" RF,SW Unit 2 Aur.FDWPTurbine
CNS 014 C G04551 A23 3/4" RF.SW Unit 2 Aur.FDWPTurbine
CNS-014-D G04551 A23 3/4" RF, SW Unit 1 Aur.FDWPTurbine
CNS-014 E G04551 A23 3/4" RF, SW Unit 1 Aur.FDWPTurbine

O CNS-014 F G04551 A23 3/4" RF,SW Unit 1 Aur.FDWPTurbine
CNS-014-G G04551 A23 3/4" RF SW Unit l Aur.FDWPTurbine
CNS 014-H G04551 A23 3/4" RF,SW Unit 2 Aur.FDWPTurbine

CNS-016- A GC4551 GDEB 4" RF, WN Unit 2 Aur.Feedvater System
CNS-016 B G04551 GDEB 4' RF,WN Unit 2 Aur.Feedvater System

CNS-017 B H08878 T8834 2" RF,WN 2A Diesel Gen. Cooling Water
CNS 017-C H08878 T8834 2" RF, WN 2A Diesel Gen. Cooling Water
CNS-017-D H08878 T8834 2" RF,WN 2B DieselGen. Cooling Water
CNS 017 E H08878 T8834 2" RF, WN 2B Diesel Gen. Cooling Water

CNS 018-A H08878 56245 3/4" RF, SW Unit 1 Component Cooling System

CNS-025 A G53724 UE 1" BL,RF 1B Diesel Gen. Lub Oil System
CNS 025-? G53724 UE 1" BL,RF 1 A Diesel Gen. Lub Oil System
CNS-025-? G53724 UE 1" BL,RF 2B DieselGen. Lub Oil System

? Indicated activity was not complete at issuance of Supplement 2 to NRC=

Bulletin 88 05
RF = Raised Face
WN= Weld Neck
BL = Blind
SW = Socket Weld
50 = S!!p On

O

4.1-1
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN

NONSAFETY RELATED SYSTEMS
(Catawba)

SAMPE 20? HEAI" SIZF. IIEE LOCATION

CNS-001-7 F31659 6579 1" RF, WN,0rifice Unknown
CNS-001-7 F31659 6579 1" RF, WN,0rifice Unknown
Two flanges (Line item CNS 001) were sold as surplus.

'

CNS-002-7 F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus
CNS 002-? F31659 A91 2" RF, WN Orifice Unknown,or Sold as Surplus
CNS-002-7 F31659 A91 2" RF, WN Orifice Unknown,or Sold as Surplus
CNS-002-7 F31659 A91 2" RF, WN Orifice Unknown,or Sold as Surplus
CNS 002-? F31659 A91 2' RF, WN Orifice Unknown, or Sold as Surplus*

CNS-002-7 F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus
CNS-002-? F31659 A91 2" RF, WN Orifice Unknown,or Sold as Surplus
CNS-002-? F31659 A91 2" RF, WN Orifice Unknown,or Sold as Surplus
CNS-002-7 F31659 A91 2" RF, WN Orifice Unknown,or Sold as Surplus
The isometric drawinas for seven flanges (Line item CNS 002) have been deleted
indicating that the flanges have been discarded.

CNS-004-7 K54259 C0P 2" RF,SW Work Request * 4577MNT
Two flanges (Line item CNS-004) were deleted during inventory adjustment.

Three flanges (Line item CNS-005) were used in a flush of the LT System and then
discarded. 0ne was transferred to Oconee.

CNS-007-? H45250 56245 1" RF,TH Unknown, Surplused, or Deleted
CNS-007-? H45250 56245 1" RF,TH Unknown, Surplused, or Deleted
CNS 007-7 H45250 56245 1" RF, TH Unknown,Surplused, or Deleted

,

| CNS 007-? H45250 56245 1" RF,TH Unknown, Surplused, or Deleted
CNS 007-? H45250 56245 1" RF,TH Unknown, Surplused, or Deleted :

CNS-007-? H45250 56245 1" RF,TH Unknown, Surplused,or Deleted
CNS-007-? H45250 56245 1" RF,TH Unknown, Surplused, or Deleled

|

CNS 007-? H45250 56245 1" RF,TH Unknown, Surplused, or Deleted
CNS 007-? H45250 56245 1" RF,TH Unknown, Surplused, or Deleted
CNS-007-7 H45250 56245 1" RF,TH Unknown,Surplused, or Deleted
CNS 007-? H45250 56245 1" RF,TH Unknuva,Surplused, or Deleted
CNS-007-7 H45250 56245 1" RF,TH Unknown, Surplused, or Deleted
CNS-007-? H45250 56245 1" RF,TH Unknown, Surplused, or Deleted'

| CNS 007-? H45250 56245 1" RF, TH Unknown,Surplused, or Deleted
CNS 007-? H45250 56245 1" RF, TH Unknown, Surplused, or Deleted

Six flanges (Line item CNS-008) vers sold as surplus.

Three flanses (Line item CNS-009) were sold as surplus.

Two flanges (Line item CNS-010) were sold as surplus.

Five flanges (Line item CNS Oll) were installed in temporary piping or sold as surplus.

4.2-1 l
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For Line items CNS-013 thw CNS-027 the determination of how many of |

the flanges may have been installed in nonsafety related systems, sold as |
surplus, or deleted during inventory adjustment was not made at the time 1

NRC Bulletin 88-05 Supplement 2 was issued, items installed in nonsafety
related systems are only traceable by materialidentification numbers
which are unique to the type of item but may consist of several different
heats from different purchase orders. The materials identification numbers
are recorded on tickets at the time items are issued from the warehouse.
The tickets for these particular items are not stored on computers and must
be obtained from archives.

At Catawba, the heat number of items installed in safety related systems
are entered into a computer along with the installed location. This enabled
the location of the above suspect flanges installed in safety related systems
to be identified by the issuance of Supplement 2.

RF = Raised Face
WN = Yeld Neck
BL = Blind
SW = Socket Yeld
50 - Slip 0n
TH = Threaded

.

)
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LIST OF KNOWN WJM & PSI FLANGES
NON INSTALLED

(Catawba)

SAMPII 20' HEAT * SIZE RATING SCHEDULE IYPI

CNS-001- A F31659 6579 1" 1500* 80 RF, WN, Orifice
CNS-001-B F31659 6579 1" 1500* 80 RF, WN. Orifice
Four additional flanges (Line item CNS-001) vill be held at the laboratory until the
resolution of NRC Bulletin 88 05 is complete.

CNS 002-A F31659 A91 2" 300* 40 RF, WN,0rifice
CNS-002-B F31659 A91 2" 300* 40 RF, WN, Orifice
CNS-002-C F31659 A91 2" 300* 40 RF, WN. Orifice
CNS-002 D F31659 A91 2" 300* 40 RF, WN, Orifice
Ten additional flanses (Line Item CNS-002) vill oe held at the laboratory until the
resolution of NRC Bulletin 88-05 is complete.

CNS-003-A N55031 IG5129 10" 150' 40 RF, WN

CNS-004-A K54259 C0P 2" 1500* 80 RF,SW

CNS-004-B K54259 C0P 2" 1500* 80 RF, SW

Three additional flanges (Line item CNS-004) vill be held at the laboratory until the,

l resolution of NRC Bulletin 88-05 is complete.
|
'

RF,THCNS-007-A H45250 56245 1" 150' -

RF, TH! CNS-007-B H45250 56245 1" 1508 -

RF,TRCNS-007-C H45250 56245 1" 150" -

RF, TilCNS 007-D H45250 56245 1" 150* -

One additional flange (Line item CNS-007) vill be held at the laboratory until the
resolution of NRC Bulletin 88-05 is complete.

CNS-008-A J32195 6072802 2" 2500* IIH RF, WN, Orifice
:

| CNS-008 B j32195 6072802 2" 2500* IIH RF, WN, Orifice
' CNS 008-C J32195 6072802 2" 2500* IIH RF, WN, Orifice
l CNS-008-D J32195 6072802 2" 2500* IIH RF, WN,0rifice

RF,BLCNS-009-A J32195 6I11237 4" 900* -

RF,BLCNS-009-B J32195 6111237 4" 900* -

|

CNS-010-A J32195 6111237 12" 300* Std. RF,WN

CNS 010 B J321% 6111237 12" 300 * Std. RF, WN

CNS 010 C J32195 6111237 12" 300* Std. RF, WN

CNS-015-A G04551 2095 2" 300* 40 RF. SW

CNS-015 B G04551 2095 2" 300* 40 RF,ST
CNS 015-C G04551 2095 2" 300* 40 RF.SW
CNS 015 D 004551 2095 2" 300* 40 RF,SW

O Ten additional flanses (Line Item CNS-015) vill be held at the laboratory until the
resolution of NRC Bulletin 88 05 is complete.

|
4.3-1
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CNS-017-A H08878 T8834 2" 150' 40 RF, WN

RF.THCNS-019-A H08878 25904 !" 1508 -

CNS-019-B H08878 25904 1" 150' RF, TH-

RF,THCNS-019-C H08878 25904 1" 1508 -

One additional flange (Line item CNS-019) vill be held at the laboratory until the
resolution of NRC 53ulletin 88-05 is complete.

RF,BLCNS-020-A H08878 25904 1" 150' -

RF,BLCNS-020-B H08878 25904 1" 150' -

RF. THCNS 027-A G53724 GDKD 2" 150' -

RF. THCNS-027-B G53724 GDKD 2" 1508 -

RF, THCNS-027-C G53724 GDKD 2" 150' -

RF.THCNS-027-D G53724 GDKD 2" 1508 -

Twenty-one additional flan ges (Line Item CNS-015) vill be held a. the laboratory
until the resolution of NRC Bulletin 88-05 is complete.

Indicated activity was not complete at issuance of Supplement 2 to NRC7 -

Bulletin 88-05O RF - Raised Face
; WN- Weld Neck
! BL - Blind
l SW = Socket Yeld

TH Threaded

O
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LIST OF KNOWN WJM & PSI FLANGES
(Catawba)

LINEITEM 20' IIEAT* IAQ *_ "0RDERED *INSTAIIJD * AT LAB 'OTHER
OA Non OA

CNS 001 F31659 6579 CC-030% 10 0 21 6 2

CNS-002 F31659 A91 N/A 30 0 ?2 14 7

CNS-003 N55031 1G5129 CC-10578 1 0 0 1 0

CNS 004 K54259 COP CC-09460 10 23 1 5 2
"

CNS-005 J05092 6061273 CC 030% 4 0 0 0 34
CNS-006 M04431 COI N/A 105 0 0 0 0

CNS-007 H45250 56245 N/A 20 0 ?* 5 ?

CNS 008 J32195 6072802 CC-03099 10 0 0 4 67

CNS-009 J32195 6111237 CC-00384 5 0 0 2 38

CNS 010 J32195 6I11237 CC 00343 5 0 0 3 29

CNSOtt J32195 6111237 N/A 5 0 0 0 510
CNS 012 K10226 44036 N/A 1 1 0 0 0

CNS-013 G04551 A23 N/A 25 5 ? 0 ?

CNS 014 G04551 A23 N/A 10 8 7 0 ?

CNS-015 G04551 2095 N/A 100 0 ? 14 ?

O CNS 016 G04551 GDEB N/A 2 2 0 0 ?

ITwo were surplused and two were downgraded to non-0A.
2For seven the IS0s have been deleted indicating that the piping has been removed and

,

the flanges discarded.The other nine are installed in non 0A systems or have been
surplused.
3Two are installed a 0A Condition 4 (: 'smic) systems t Auxiliary feedvater).0ne in a
non 0A system under WR* 4577MNT.The other two were deleted during inventory

| adjustment.
40ne transferred to Oconee ( Transfer Requisition 7310 835534, NSM 2193 LPSV 356'

repair).The other three veru used in a flush of LT and then discarded.
5 Located on tube side inlet and outlet of 5 coolers which are used with 3 Westinghouse
motors which have not been installed and are in the varehouse og hold.

| 6 Fifteen are either installed in non-0A systern (2YV,4 tickets missing), were sold as
surplus or deleted durin g inventory adjustment.:

7Six vere sold as surplus.
8Three were sold as surplus.
9Two were sold as surplus.
10Five were sold as surplus.

l O
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LINEITEM EQ* HEAT * IAG* *0RDERED *INSTAT T FD *AT LAB *(TTHER
OA Non OA

!

CNS-017 H08878 T8834 N/A 25 4 ? 1 ?

CNS-018 H08878 56245 N/A 5 1 1 ? 0 ?

CNS 019 H08878 25904 N/A 15 02 7 4 7

CNS-020 H08878 25904 N/A 5 0 7 2 ?

CNS-021 H08878 85148 N/A 10 0 ? 0 ?

CNS 022 H08878 220821 N/A 23 0 7 0 ?

CNS 023 H08878 6028835 N/A 1 0 ? 0 ?

CNS-024 H08878 213158 N/A 1 0 ? 0 ?

CNS-025 G53724 UE N/A 5 33 ? 0 ?
'

CNS-026 G53724 GDAT N/A 3 0 7 0 ?

CNS-027 G53724 GDKD N/A ZZ Q 2 11 2
Total 413 26 7 86 ?

* This list does not include 16 different Heats of WJM flanges which came with a spare
Delay 1 Emergency Diesel Generator purchased from Carolina Power and Light.

O 10ne is installed in Component Cooling (lKC017 Weld * 19) a 0A Condition I system.
2 ne was sent to Oconee. Transfer Rec.*7310 852771, to repair the EFY Ff oil Cooler-0
RW'22842D.
30ne on IB diesel was tested.Two found in the same location on the 1 A and 2B diesel
after NRC 88-05 Supplement 2 had gone into effect were not tested.

,

'

O
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NRC 88-05

MATERI ALS WORKSHrfT,

Plant Catavba Unit Warehouse

Line item CNS-001 Tressetties (A/C/0) C.,

riest- Lot 15.12, ASNE Class 2,

Commodity f,LQ Diameter J.

Schedeel DR Rating J1QQ

Type Rf.WN. Orifice Spec.1Q5,

Grade fjA., Source W.t1
Yeader (WJN erPSI) WJM CNTR Date 01/26/81

IICA-3800 (Y/II) 1
Supplier 1 HUB. loc. Supplier 2 .

Quesity 1Q Quesity la Stock .6,

lastelled-Acess a lastelled-list Acess Q

Add Test Results (Y/M) 1 Add Romerks (Y/II) 1

CNf.-001 - A ard CNS-001 -B vere examined metallographically and vere

found to be made from plate. Tvo flanges vere surplused and tvo vere

| dovngraded to non-QA.The ones in stock vare marked 1" WJ 1500 SA
,

105 6579 S 80.

i

l

|

O
,
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-001 --Specimen ID CNS-001-A

Test Data CNTR Data
Tsasile Strength (psi) 74.600 85.482
Yleid Strength (psi) 43.700 53.053
5 Flengotten IQ 26
5 Redacties la Aree b.1 .42
Herdnesa (H811) 116.,

2 Carhen DJ.1 011
% Meegenese .LD.1. 9.b.2.
5 Silicea 0_Zj. 926.
5 Phospherous D.J.J.J. 0,013
5 Selfer 9.S22. DJ_.Q
5 Chromium 911 -

5 Itickel DJ._4 .

5 Helgbdesem OE -

Heat Treatment NORM

Another Test for This Line item? y Add Remarks? y.,

Hardness vas performed at our inhouse Meterials Laboratory on material

from stock using Rockvell 8 and EQUOTIP hardness testers. The Rockvell 8

Hardness (82 for CNS-001- A) vas converted to Brinell using Table 2 from

ASTM El 40 and entered into Test Data Worksheet.One EQUGTIP Hardness

Yalue (413 Lo) vas obtained from at the same location as the Rockvell 8, a

flat surface where the sample for chemical analysis vas removed. A second i

EQUOTIP Hardness Yalue (409Lo) vas obtained after removing approximatly

60 mils of metal from the rim of the flange. Chemistry was performed by an

outside laboratory on Duke's Approved Yendors List. Tensile specimens

vere approximatly 1/4 f nch in diameter and the test vas performed inhouse.

|
|

| O
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NRC 68-05

TEST DATA WORKSHEET

Test Results for Line item CRS-001 --Specimen ID CNS-001-8

Test Data CNTR Date
Tensile Strength (psi) 76.100 85.482
Yield Strength (psi) 44.900 53.053
5 Elongetion 22, 15.-
5 Reduction la Area s1 4Q
Hardness (BHN) 155.

5 Cerben 9.3.b. 9.19.
5 Hengenese 1.06 9 s.2.
5 Silleen 0 21 9_M
5 Phospherous 0.016 9_91 1
5 Sulfur 0,025 0.050
5 Chromium 0 23
5 Nickel 0.14 .

g 5 Neigbdenum QJL4

Heat Treatment !!2fL.

Another Test for This 1.ine item? N. Add Remerks? y

Hardness was performed at our inhouse Materials Laboratory on material

from stock using Rockvell B and EQUOTIP hardness testers. The Rockvell B

Hardness (82 for CNS-001-8) vas converted to Brinell using Table 2 from

ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness

Yalue (415 Lo) vas obtained from at the same location as the Rockvell 8, a

flat surface where the sample for chemical analysis vas removed. A second

EQUOTIP Hardness Yalue (415 Lo) vas obtained after removing

approximally 60 mils of metal from the rim of the flange. Chemistry was

performed by an outside laboratory on Duke's Approved Yendors List.

Tensile specimens vere approximatly 1/41nch in diameter and the test was

performed inhouse.

O
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NRC 88-05

MATERI ALS WORKSHEET

Plant Catevbe Unit ? & Warehouse

Line item CNS-002 Transaction (A/C/D) Q
Heat-Let A91 ASME Class 1
Commodity [[Q Diameter 1
Schedeel 4Q Rating HQ
Type Rf.WN. Orifice Spec. j_qi

Grade M Source M
Yender (WJM erPSI) M CMTR Date 01/26/81

NCA-3800 (Y/N) y.
Supplier i HUB. Inc. Supplier 2 ,
Quanity R Queef ty in Stock j_4

lastelled- Acess . lastelled-Net Acess .,

b) Add Test Results (Y/N) y. Add Romerks (Y/N) y,

<

The isometric Drevings which eight of the Ganges vere listed as being on

have been deleted, Indicating that the piping has been removed and the Ganges

discarded. The eight other danges are installed in non-safetg applications or

surplused.The Ganges in stock vere all merked 2* WJ 300 SA 105- A91-

S-40. CNS-002-A vas examined metallographicallg and found to be a

forging.

; O
|
|

| 4.4-6
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NRC 88-M.
TEST DATA WORKSHEET

Test Results for Line item CNS-002 --Specimen ID CNS-002- A

Test Date CMTR Date
Tensile Strength (psi) 85.300 87.000
Yleid Strength (psi) 43.100 56.000
5 Elongetton it 25,
5 Redactica in Aree 2.Q 53.
Herdness (BHN) 11).

5 Carhen 9.1.4 915.
5 Hengenese 0.41 Q s.1
5 Silices 0.17 DJ %
5 Phospheroes 0.006 0.008
5 5elfar 9314, 9 Q11,
5 Chromium QJJ.
5 Nickel Qal .

5 Melyhdenum 9.22.

Heat Treatment None mven on CMTR.

Another Test for This Line item? Y., Add Remarks? y.,

Herdness vas performed at our inhouse Meterials Laboratory on meterial

from stock using Rekvell B and EQUOTIP herdness testers. The Rockvell B

Herdness (84 for CNS-002-A) vas converted to Brinell using Table 2 from

ASTM E140 and entered into Test Data Worksheet.One EQUOTIP Herdness

Yalue (435 Lo) vos obtelned from et the same location as the Rockvell B, a

flat surface where the semple for chemical snelysis was removed. A second

EQUOTIP Herdness Yalue (432 Lo) vas obtained after removing

approximatly 60 mils of metal from the rim of the flange. Chemistry ves

performed by en outside laboratory on Duke's Approved Yendors List.

Tensile specimens vere approximetly I /4 inch in diameter and the test vas

performed inhouse.

l

|O
:

:
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NRC 88-05 .

l
TEST DATA WORKSHEET

Test Results for Line item CNS-002 --Specimen ID CNS-002-8

Test Date CMTR Data
Tensile Strength (psi) 81.600 87.000
Yleid Strength (pst) 39.800 56.000
5 Elongettee l?_ 15.
5 Redaction la Aree 25. jf.

Herdness (OHN) 165.

5 Carhen 915. 915.
5 Neogenese Q.64 Q12.
5 Silicon QJ.Q. 91.9.
5 Phospherous Q&QQl. QaQS.
5 Sulfur Qall. 2321
5 Chromium DJ.J. -

5 Nickel Q_QJ. .

" " * " * " " "O
~

Hoet Treatment None aiven on CMTR.
|

Another Test for This Line item? y Add Rennerks? 1

Herf .1 vas performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell B and EQUOTIP herdness testers. The Rockvell B

Hardness (82 for CNS-002-8) vas converted to Brinell using Teole 2 from'

ASTM E140 and entered into Test Dete Worksheet. One EQUOTIP Herdness
' Yalue (428 Lo) vos obtelned from at the some location as the Rockvell 8, e

flat surface where the semple for chemical snelysis vos removed. A second

EQUOTIP Herdness Yalue (422 Lo) ves obtained after removing

j opproximetly 60 mils of metal from the rim of the flenge. Chemistry was

i performed by en outside laboratory on Duke's Approved Yendors List.

Tensile specimens vere approximetly 1/4 inch in diameter and the test ves

performed inhouse.

O

4.4-8
,



O
NRC 88-05

TEST DATA WORKS.HEET_.

Test Results for Line item CNS-002 --Specimen ID CNS-002-C

Test Date CMTR Date
Tensile Strength (psi) 82.300 87.000
Yleid Strength (psi) 40.800 56.000
5 Elongetion 11 16.
5 Reduction la Area 10, 53.
Herdness (BHil) 115,

S Carboa Q14 QJ5.
5 Hengoesse Q1}, Q_61
2 Silicea QJj, 0.19
5 Phospheroes faQ5. QSQS,
5 Seifer falj. 9311,
5 Chromium QH .

5 Itickel 0 07 .

5 Helgbdenum Qal

Heat Treatment None civen on CMTR,

Another Test for This Line item? 1. Add Romerks? 1
1

Hardness vas performed at our Inhouse Meteriels Laboratory on meterial

from stock using Rockvell B and EQUOTIP herdness testers. The Rockvell B

Hardness (82 for CNS-002-C) vas converted to Brinell using Table 2 from

ASTM E140 and entered into Test Data Worksheet.One EQUOTIP Herdness

Yalue (428 Lo) was obtained from at the same location as the Rockvell B, a

flat surface where the semple for chemical analysis vos removed. A second

EQUOTIP Hardness Yalue (426 Lo) vse obtained after removing

approximatly 60 mils of metal from the rim of the flange. Chemistry vos

performed by an outside laboratory on Duke's Approved Yendors List.

Tensile $;ecimens vere approximatly 1/4 inch in diameter and the test was

performed inhouse.

O
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Lies item CNS-002 --Specimen ID CNS-002-D

Test Data CMTR Date
Tensile Strength (psi) g6A00 87.000
Yield Strength (psi) 43.700 56.000
5 Elongation 16, 16,
5 Rodecties la Area 10, 53.
Herdness (BHN) 115.

5 Carhen Q15. Q15,
W Heagemese 16.3. 16.2,
5 Silicea QJ.J. QJS,
X Phospheress QfS6. 19Q3,
5 Sulfur Q;QL9. 9J11
5 Chromium 0 13 .

5 Nickel QS], .

5 Helgbdenum Qa2, ,

Heat Treetseeat None oiven on CMTR.

Another Test for This Line Itens? .N.,, Add Romerks? y.,

Herdness was performed at our inhouse Meterials lateratory on meterial

from stock using Rockvell B and EQUOTIP hardness testers. The Rockvell B

Herdness (BS for CNS-002-B) vas converted to Brinell using Table 2 from

ASTM E140 and entered into Test Data Worksheet.One EQUOTIP Herdness

Yalue (440 Lo) vos obtained from at the same location as the Rockve11 B, a

flat surface where the sample for chemical analysis vas removed. A second

EQUOTIP Herdness Yalue (457 Lo) vas obtained after removing

approximatly 60 mils of metal from the rim of the flange. Chemistry ves

performed by an outside laboratory on Duke's Approved Verdors List.

Tensile specimens vere approximetty 1/4 inch in diameter and the test vos

performed inteuse.

O
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NRC 88-05

MATERI ALS WORKSHEET

' Plant Catevba Unit Warehouse

Line item CNS-003 Transaction (A/C/0) Q
Heat-Lot IG5129 ASME Class 2.

Commodity flQ Diemeter 1Q

Schedeel 3.Q Reting J.1Q

Type PF.WN Spec. J.Q2,

Grade f.lQ3. Source E|!1,

Yender (WJM srPSI) M CMTR Date 11/05/87

NCA-3800 (Y/N) y.,

Supplier 1 Consoitdated Pover Sun!1 Supplier 2 .

Quenity 1 Quenlig in Stock i

lastelled-Acess a lastelled-list Acess a
Add Test Results (Y/N) y. Add Romerks (Y/N) 1

The flange vas marked 10150 PS SA 182-F304 CL 21G5129 S/40

816.5.CNS-003- A vas examined metallographically and found to be a

forging.

O

4.4-11
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-003 --Specimen ID CNS-003- A

Test Data CMTR Dete
Tensile Strength (psi) 86.500 82.100
Yleid Strength (psi) 44.800 37.200
5 Elongetion 5.3. 51 1
5 Reduction la Area 22. 13.
Herdness (8HN) lli

5 Carhen 931 M5.1
5 Mengenese 1.51 1&2.
5 Si1icen 9 bl 9.59.
5 Phospherous DEL 4 9321
5 Sulfor 0.017 9.J.23.
5 Chreelum 1910. 19 11
5 llickel 9.17 9.1%o 5 no ..... m .

Heat Treetsu.at ANN (Solution).

Another Test for This Line item? li Add Romerts? y.,

Herdness was performed at our inhouse Meterials Laboratory on meterial

! from stock using Rockvell 8 and EQUOTIP herdness testers. The Rockvell 8

Herdness (88 for CNS-003- A) vos converted to Brinell using Table 2 from

| ASTM El40 and enteredinto Test Data Worksheet,0ne EQUOTIP Herdness

| Yalue (450 Lo) vas obtelned from et the same location as the Rockvell 8, a

flat surface where the semple for chemical snelysis vas removed. A second

EQUOTIP Herdness Yalue (453 Lo) vos obtained after removing

! epproximetly 60 mils of metal from the rim of the flenge. Chemistry was

performed by an outside laboratory on Duke's Approved Yendors List.

Tensile specimens vere approximetly 1/2 inch in diameter and the test vos

| performed inhouse.

O,
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V NRC 88-05

MATERI ALS WORKSHEET

Pleet Catevbe Ustt 1 & Warehouse

Line item CNS-004 Transaction (A/C/D) p_

Heat-Let C.QP_ ASME Class 1
Commodity f.10. Diameter 1

Schedeel 12 Rating 15.QQ

Tgre Ef jiW. Spec.101

Grade M Searce Delles foroe.Inc.

Vender (WJM erPSI) WJM CMTR Dete 02/22/84

NCA-3800 (Y/N) 1
Supplier 1 Capital P_ ige & Steel Products Supplier 2 _

Quesite la Que lty in Stock 1 i

lestelled-Acess }. Irotelled-Net Acess Q
Add Test Results (Y/N) y. Add Romerks (Y/M) 1

Dalles Forges CMTR shovs Heat Number of 75065 typed in and Heat Code of

CDP vritten in. Two flanges are installed in seismicly quellfied ststems

(Auxiliary feeNater).One was installed in a non-QA system under Work

Request 84577MNT.The ether two vere deleted during inventory

adj ustment. The five in stock and the flenges tested in-situ vere all merked

2-WJ 1500 SA105 CL 2 C0P X H. CNS-004-A vos examined

metei'agraphically and fouid to be e forcino.

O
'
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Ov NRC 88-05 j

TEST DATA WORKSHEET
!

Test Results for Line item CNS-004 --Specimen 10 CNS-004-A

Test Date CMTR Date
Tensile Strength (psi) 75.700 88.079
Yleid Streng<h (psi) 47.300 55.674
5 Elsegetion J_Q 14,
W Reduction la Aree 51 52.
Herdness (BHN) 147

5 Cerhea Q2.4 E
5 Hengenese LD.L M
N Silless Qlf, QJi
5 Phospherous 0.005 QS.LQ
R Selfer Q QJ.1 0.Q1).
5 Chromium Q_QQ. .

5 Nickel 9_12. .

5 Heighdenum DJ_4. .

Heat Treetament NORM

Another Test for This Line item? y. Add Romerks? Y,

.

Herdness was performed at our inhouse Meterials Laboratory on traterial

from stock using Rockvell 0 and CQUOTIP hardness testers. The Rockvell 8

Herdness (79 for CNS-004- A) vas converted to Brinell using Table 2 from

ASTM E140 and entered into Test Data Worksheet.One EQUOTIP Hardness

Yalue (402 Lo) vas obtained from at the some location as the Rockvell 8, a

flat surface where the semple for chemical ar.alysis vas removed. A second

EQUOTIP Herdness Yalue (404 Lo) vas obtained after removing

approximetly 60 mils of metal from the rim of the flange. Chemistry vas

performed by en outside laboratory on Duke's Approved Yendors List.

| Tensile specimens vere approximetly 1/2 inch in diameter and the test was

Derformed inhouse.

O'
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Y NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-004 --Specimen ID CNS-004-8

Test Data CMTR Date
Tensile Strength (psi) 25.lqq 88.079
Yleid Strength (psi) 45.900 55.674
5 Elongetien 23, 2_4,

X Redaction la Area 51 52.
Hardness (BHN) 1 41

5 Carhos 9 14 M
5 Mengenese Q17 Ql2.
5 Silices Dl4 DJ.l.
5 Phospherous 0.006 0.010
5 Seifer D_q1l 0 023
5 Chreates Q&2. -

5 Mickel QJ.Z. . ,

5 HelgWeaum D.9.1 .
l

Heat Treatment NORM

Another Test for This line item? Y. Add Romerks? 1

Herdness vas performed at our Inhouse Meterials Laboratory on material

frorp stock using Rockvell B and EQUOTlP hardness testers. The Rockvell B

Herdness (77 for CNS-004-8) vet converted to Brinell using Table 2 from

ASTM E140 and entered into Test Data Worksheet.One EQUOTIP Hardness

Yalue (394 Lo) vos obtained from at the same location as the Rockvell 8, a

flat surfece where the sample for chemical analysis vas removed. A second

EQUOTIP Hardness Yalue (404 Lo) vas obtained after removing
'

approximetly 60 mils of metal from the rim of the flange. Chemistry vas

performed by an outside laboratory on Duke's Approved Yendors List.

Tertsile specimens vere approximetly 1/2 inch in diameter and the test was

performed inhouse.

O
|
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NRC 68-05 l

TEST DATA WORKSHEET

Test Results for Line item CNS-004 --Specimen iD CNS-004-E

Test Date CMTR Date
Tessile Strength (psi)

. 88.079
Yleid Strength (psi) 55.674
5 Elongetion 7d-

X Redoction in Area . 12.
Hardness (BHN) J.19,

5 Cerhen . D.2.2.
5 Heagenose

. 9 99.
5 Silicen D.11.-

5 Phospherous 0.010.-

5 Sutfur . Q.91].
5 Chromium - -

X Nickel .

5 Melghdenum
.

Heat Treeteent NORM

Another Test for This Line item? y Add Romerks? Y.

The hardness testing vas performed in-situ using an EQUOTIP Hardness

Tester. Approximately 40-60 mils of metal ves removed from the outside1

edge of the flange and igen herdness readings vere taken. The surface vas

then reground and a second xt of ten hardness readings vas taken. If the

average of the second set of readings vos vithin 10 L- units of the everage

of the first set, the data vas valid. The average value of the tvo xts data

vos 362 Lo for flange CNS-004-E.The temperature of the flange vos
0323 F and there vos no vibration or magnetic fleid. Adding the EPRI

! developed correction factor for temperature ( + 52) gives a corrected value
! of 414 Lo.

(O'

|

|
4.4-16
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v NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-004 --Specimes ID CNS-004-F

Test Data CMTR Date
Tensile Strength (psi)

. 88.079
Yleid Strength (psi)

. 55.674
5 Elongation _ 14
5 Reduction in Area . E,
Herdness (BHil) 145

5 Carben . M
N Menoemese Q3.1.,

X S111com QA-

5 Phospheroes . Q_Q.LQ

X Sulfur :_ 0.023.

5 Chromium , .

5 Nickel , ,,

Q 5 Holybdenum _

b
.,

Heat Treatment NORM

Another Test for This Line item? fi Add Romerks? y.

The hardness testing was perforrred in-situ ustrq en EQUOTIP Hardness ,

Tester. Approximatelg 40-60 mils of metal vas removed from the outside

edge of the flange and ten hardness readings vere taken. The surface vas then

reground and a second set of ten hardness readings vas taken,if the average ;

of the second set of readings vos vithin 10 L-unitt of the average of the

first set, tre data vos valid. The average value of the tvo sets data vos 355
0to for flange CNS-004-F. The temperature of the flange vas 323 F and

there ves no vibration or magnetic field. Adding the EPRI developed

correction factor for temperature (+ 52) gives a corrected value of 407 Lo.

O
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NRC 88-05

MATERI ALS WORKSHEET

Plant Catevba Unit 2 (Oconee) 0NS-003- A

Line item CNS-005 Transacties (A/C/0) Q.
Hoet-Let 6061273 ASNE Class 2.

>

Commodity flG, Diemeter 11

Schedeel J.Q Reting J5.Q

Tgpe DL.f.f. Spec.1Q5.

Grade M Source $11

Yeader (WJM erPSI) WE CNTR Date 03/30/83

IICA-3800 (Y/N) y.
Supplier I McJunHn Corooration Sepplier 2 ,
Quealty A Queelty la Stock a

lastelled-Acess i lastelled-list Acess Q
Add Test Results (Y/N) y. Add Romerks (Y/N) y,'

One ves transfered to Oconee, and is installed in the Lov

Pressure SerYice Water System which is safety related. The

other three vere used in a flush and then discarded. The one

at Oconee vas rnerked 12' WJ 150 SA 105 Cl2 6061273

O
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(dD\ NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-005 --Specimen 10 ONS-003-A

Test Date CMYR Data
Tensile Strength (psi)

,
82.000

Yield Strength (psi) .
44.900

5 Elongetton RD,-

5 Redoction in Area _ sLQ
HerJness (BHN) 153

5 Carhon . Q.2.4
5 Meagenese

. LLQ
5 Silican _

Q_Z_,

5 Phospherous Q_QQb,
,,

5 5alfar Q,,Q12,
,,,

5 Chromium _
-

5 Ilickel . _

E Melgbdenem . ,

Heat Treetinent None aiven on CRTM.

Another Test for This Line Itta? E Add Remarks? y.

Tte hardness testing vas performed in-situ using an EQUOTIP Hardness

Tester. Approximately 40-60 mils of metel ves removed from tre outside

edge of the flange and ten hardress readings vere taken. Tre surface vas tren

reground and a second set of ten hardress ree'ings was taken. If Ihe average

of the second set of resfirns va? vithin 10 L-units,of tte averwe of the

Orst set, the data vas valid. The average value of the tvo sets data vas 410
0Le for flange CNS-005 A.The temperature of the flerne vas 100.4 f.

There vu slight to moderate vibration and no magretic field. A6firn tre EPRI

developed correction factor for temperature ( + 8) gives a corrected value of

418 Lo.

O
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NRC 88-01

MATERI ALS WORKSHEET

Plant Catevba Unit Warehouse

Line item CNS-006 Transaction (A/C/D) i
Heat-Lot CE ASME Class ],

Commodity flQ Diameter 11/2 X 6
Schedeel N/A Rating 11Q

Type RED.S0 Spec.1Q5,

Grade M Searco E
Yender (v.-M erPSI) M CMTR Date 11/29/85.

NCA-3800 JY/N) y.
Supplier 1 Chiceao Tube & tron Supplier 2 Sentru Equipment Corp.

: Quesity 1Q Quenity la Stock 1Q

lastelled-Acess a lastellod-Net Acess Q
Add Test Results (Y/N) y., Add Romerks (Y/N) y.

The ten flanges vere scpplied by Westinghouse Electric Corp. and are located4

on the tube side inlet and outlet of 5 coolers which are used with 3 maters

which have not been installed and are on hold in the varehouse.

|

|

I

; O
|
|

4.4-20

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



__ __ _.

!

N_RC 88-05;

TEST DATA WORKSHER

Test Results for Line item C.@-Q.Qs, --Specimes ID CNS-006-A

Test Date CMTR Date
,

Tensile Strength (psi)
,

87.663
Yield Strength (psi) }Lk25,,,

5 Elongetion 210,
5 Redacties la Aree S_Q.,,

Herdness (8Hil) .,

S Cerbea . Q.10.
5 Mengesese DJ5.,,

5 Silicea . Q.22,
5 Pbespheress

, Q.QL7
5 Sulfer , Q_Q.2.7.
5 Chromium ,.

5 Nickel ,,

" " ' " * " 'O
~ ~

Heat Treatment Sne aiven on CRTM.;

Another Test for This Line item? R Add Reinerks? E

*>
,

| 4.4-21
|
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NRC 88-05

MATERI ALS WORKSHEET

Plant Catevbe Welt 7. Warehouse

Lies item CNS-007 Tressecties (L'C/D) C.
Hoot-Lot 56245. ASME Class 2.

Commodity f1G. Diameter 1
Schedeel JL/A Rettag lia
Type ELJ.ti Spec.101

Grade M Searco E
Yeader (WJM erPSI) M CMTR Dete 01/05/83

NCA-3800 (Y/N) 1
Supplier 1 Giottol Pioe i Steel Prod / Inc Supplier 2 .

' Queeltg 2R Qesalty le Stock 1

lestelled-Acess 1 lestelled-Net Acess 1,

Add Test Results (Y/N) 1 Add Remarks (Y/N) 1

CNS-007- A vos examined metallographically and found to be a forging.WJM i

shovs the Heat No.es 56245 and the Test or Code No.es GDKG.The flanges |:

not in stock have either been sold es surplus or installed in a non-QA system.

All flenges examined vere merked 1 *- WJ- 150-SA- 105- CL.2 -GDKG -

H45250-13.
;

i

f

,

|O
,

.
t

'
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-007 --Specimen ID CNS-007-A

Test Date CMTR Date
Tensile Strength (psi) 84.000 83.620
Vield Strength (pst) 51.000 56.240
5 Elongettsa 21 1LQ
5 Redettien la Aree ha 19_1
Herdeess (BHN) 121

5 Cerhea Q,21 9.2.4
5 Hengenese 0,01 Q.9.Q
5 Silleen 9,21 {LZ6,
5 Phospherees D,1Q1 DALQ
R Selfer Q&21 9,22Q
R Chromium Q Q1 -

5 Nickel Q,91 -

5 Heighdesem QalO .,

5 Veestiea QQ21
'

Heat Treetmeat None aiven on CWTM.

Asether Test For This Lies item? y, Add Romerks? Y.

'

Herdness vss performed at our inhcuse Meterials Letr.etory on meterial

from stock using Rockvell B herdness tester. The Rockvell B Herdness |
'

(87 for CNS-007-A) vos converted to Brinell using Table 2 from ASTM
;

E140 and entered into Test Dete Worksheet. Chemistry vos performed by

en outside laboratory on Duke's Approved Yendors List. Tensile specimens

vere approximetly I/4 inch in diameter and the tmts vere performed

inhouse.-

)

i

O
.
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NRC 68-05

TEST DATA WORKSHEET

Test Results for Line item CNS-007 --Specipen 10 CNS-007-B

Test Date CMTR Date
Tessile Strength (psi) 83.100 83.620
Yield Strength (psi) 50.500 56.240
5 Elsegeties 21 ILQ
5 Redaction le Aree 62 12_1
Herdeess (BHN) 111

5 Carhoe 0.21 Old
W Haagenese D_HA D_2R
5 Silleen 12d 0.21
5 Phospheroes DSQ1 D_Q12
5 Seifer 9 3.11 D_Dia
E Chrealen . .

E litekel D_Q1 .

! 5 HelgWesen D_QL -

5 Venedium Q_Q21 , i

i Heat Treatmeet NonecivenonC81tl

Asether Test for This Line item? 1 Add Romerks? 1

Hardness vos performed at our inhouse Noterials Laboratory on meterial

from stock using Rockvell B herdness tester. The Rockvell B Herdness

(86 for CNS-007-B) vos conwrted to Brirwil using Table 2 from ASTM

E140 and entered into Test Dete Worksheet. Chemistt y vos performed by

| en outside laboratory on Duke's Approved Yendors List. Tensile specimens
Ivere approximatly 1/41nch in diameter and the tests vere performed

inhouse.
.

9

O 1
,

i

j

4.4 14i ,
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NRC 88-05
'

TEST DATA WORKSHEET

Test Results for Line item CRS 007 --Specimes ID CNS-007-C

Test Date CMTR Date
Tessile Strength (ps!) 83.800 83.620
Yield Strength (psi) 52.600 56.240
W Elsegetion 26. .l.LD.
2 Redacties la Aree 3.1 312,
Nordness (BHN) 111

2 Cerhea Ql5. 92_4
5 He ~ poese Ol}. 9_10.
K 511 nee Q.1.4 L26.
5 Phospheress DSQ1 Dal.Q.
5 Selfar D_Q.lf. 9.020.
5 Chromium 9.01
E Rickel Dal

O 5 Melghdenum Dal
5 Veseilam 9.91 1 ,,

i

Heat Treetesat None aiven on CRTM.

Another Test for This Line item? Y. Add Romerks? y.
,

I

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvoll B herdness tester, The Rockvell B Herdness

(86 for CNS-007-C) vos converted to Brinell using Table 2 from ASTM

E 140 and enterod into Test Dete Worksheet. Chemistry vos perfortned by;

| en outside laboratory on Duke's Approved Yendors List. Tensile specimens

vere approximetly 1/41nch in diameter and the taats vere performed

inhouse.

|

|

!O
I
:
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NRC 88-05 i
TEST DAMRKSHEET |

Test Results for Line item CNS-007 --Specimes ID CNS-007-0

Test Data CMTR pote
Teselle Strength (psi) SL11Q 83.620
Yield Strength (psi) 52.600 56.240
5 Eivageties 21 ILQ
5 Reducties le Area D2 Ell
Herdeess (BHil) .L71

5 Cerbee Old M
S Mengeoese Q.01 9.39.
5 Silicoe 9_Z1 9_21
5 Phospheress DJQl, QaLQ
5 Selier Q3LQ f.91Q
R Chromium D1Q .

5 Ilickel Dal _

5 Heighdesem Dal .O 5 Yemedium 9_QZQ ,

Heat Treatment None aiven on CRTM.

Another Test for This Line item? K Add Remarks? Y,

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell b herdness tester. The Rockvell 8 Herdness

(87 for CNS-007-D) vos converted to Brinell using Table 2 from ASTM

E140 and entered into Test Dete Worksheet. Chemistry vos performed by

en outside laboratory on Duke's Approved Yendors List. Tensile specimens

vere approximetly 1/4 tnch in diameter and the tests vere performed

inhouse.

1

|

I

!O
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O
NRC 88-05

MATERI ALS WORKSHEET

Plant Catevbe Unit Warehouse

Line item CNS-008 Transacties (A/C/D) G, !

Heat-Lot 6072802 ASME Class 1

Commodits SQ Diameter 1

Schedeel QLli Reting 219Q

Tgpe RF.WN Orifice Spoc. .LQi

Grade M Source Recublic Steel

Yeader (WJM erPSI) W.d!1 CM1R Date 08/11/83

NCA-3800 (Y/N) "
Supplier 1 Cecitol Ploe & Steel Prod / Inc Supplier 2 .
Quesity la Queetty la Stock _4

lastelled-Acess Q lastelled-Net Acess aO Add Test Results (Y/N) y,, Add Remarks (Y/N) Y.

CNS-008- A vos examined metallographically and found to be a forging. The

meterial vos purchased as forged bars from Republic Steel by Gulf Coest

Mschine and Supply Company where they vere rough forged. The rougn

forgings were then sold to WJM. Six flenges have been sold as surplus. The

flangesin stockwere merked 2 WJ 2500 SA 105 CL 2 6072802 XXH.

i

!

!O |

4,4-27
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NRC 88-05

TEST DATA WORKSHEET

Test Kesults for Line item CNS-008 --Specimen ID CNS-008-A

Test Date CMTR Date
Temelle Strength (psi) 79.100 78.400
Yleid Strength (psi) 55.500 51.600
5 Elongation 11 ILQ
5 Reduction in Aree IQ 51Q
Herdeess (BMII) jjif.

5 Cerbes M M
5 Mengenese 1.17 j_21

,

5 Silices M Qla
5 Phospherens Q,alq RSI.Q
R Selfer D.S1J1 22
5 Chromium 0.14 QJ.}.
E ltickel Q.Q3. Q_Q7.

O """" - = =
Heat Treatment NORM

Another Test for This Line item? y. Add Romerks? y.

Herdness vos performed at our Inhouse Meterials Laboratory on meterial

from stock using Rockvell B herdness tester, The Rockvell 8 Hordness

! (82 for CNS-006- A) vos converted to Brinell using Table 2 from ASTM

E140 and enteredinto Test Date Worksheet. An EQUOTIP Herdness Yalue

(416 Lo) vos obtained from a flat surface where the tensile semple or

the semple for chemical snelysis vos removed. Chemistry vos performed

by en outside laboratory on Duke's Approved Yendors List. Tensile

specimens were approximetly 1/2 inch in diameter and the tests vere

perforg inhouse.

O.

?
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NRC 88-05 i

TEST DATA WORKSHEET

Test Results for Line item CNS-008 --Specimen ID CR3-008d

Test Date CMTR Date
Tensile Strength (psi) 78.100 78.400
Yield Strength (psi) 54.500 51.600_
5 Elongetion 19. lLQ
5 Redaction la Aree il 1}_Q
Herdness (BHil) 151

5 Carhoe Q_Zi Q.21
5 Mengenese .L21 .LZ1
5 Silicoe .Q.21 9.ZQ
W Phospherees 101Q Q 01Q
5 Selfer Q_Q22 DA14
5 Chromium Ql5, Qll
5 Nickel QaD. Q_Q1o 5 1,b.e.em m m
Heat Treatment Meli

Another Test for This Line item? y. Add Romerks? y.

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell B herdness tester, The Rockvell B Herdness

(82 for CNS-008-B) vos converted to Brinell using Table 2 from ASTM

El 40 and entered into Test Dete Worksheet. An EQll0TIP Herdness Yalue

(409 Lo) vt.:, obtained from a flat surfece where the tensile semple or

the sempir for chemical enelpis vos removed. Chemistry vos performed

by en outside laboratory on Duke's Approved Yendors List. Tensile

specimens vere approximatly 1/2 inch in diameter and the tests vere

performed inhouse.
.

|

|

O
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-008 --Spectinen ID CNS-008-C'

Test Dete CMTR Dete,

Tensile Strength (psi) 78.100 78.400
Yield Strength (psi) 152!q 51.600
5 Elongation 1.1 ILQ
5 Redaction la Aree 23, 153
Herdness (BHil) lik

5 Cerbea 911 gli
5 Hengenese 111 121
5 Silicon Q.ZL Q.2%
5 Pbespherous pala D&LQ
5 SelNr 9J21 9.Q24
5 Chromium 0.14 QH
5 Itickel 933, gal

|
<

5 Holybdeaua gli Qal

Heat Treatement NORM

Another Test for This Line item? y. Add Romerks? y,

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell B herdness tester. The Rockvell B Herdness

(82 for CNS-008-C) vos converted to Brinell using Table 2 from ASTM

r.140 and entered into Test Date Worksheet. An EQLIOTIP Herdness Yalue

(409 Lo) vos obtelned from a flat surfece where the tensile umple or

the umple for chemical snelysis var removed. Chemistry vas performed

by en outside laboratory on Duke's Approved Yendors List, fensile

specimens vere approximatly I /2 inch in dismeter and the tests vere

performed inhouse.

O
,

1

4.4-30 |
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Lies item CNS-008 --Specimee ID CNS-008-0

Ttst Dete CMTR Date
Teeslie Strength (psi) 2L209. 78.400
Vield Strength (psi) 55.000 51.600
5 Elongetten la J.LQ
5 Reduction la Aree 11 HQ
Herdeess (BHN) 111

5 Cerhea Q11 9.16,
5 Meegeasse lai, .L2.1
5 Sillese 9_23, 91Q
5 Phospherous 0312. DJ1Q
R Selfer Q_Qll Qald
5 Chrenlen Q11 9.11
5 Nickel D.QD. 932,o E nsig ne. m .
Heat Treatmoet .WRt1

Asether Test for This Llos item? g Add Romerks? y.

Herdness vos performed at our inhouse Meterials Laboratory on metenel

j from stock using Rockvell B hardness tester.The Rockvell B Herdness

j (81 for CNS-006-D) vos converted to Brinell using Table 2 from ASTM

El40 and enteredinto Test Dete Worksheet. An EQUOTIP Herdness Yalue

| (419 Lo) vos obtained from a flat surface where the 16 wile semple or

the semple for chemical snelysis vos removed. Chemistry vos performed

by en outside leboratory on Duke's Approved Yendors List. Tensile

! specimens vere approximetly 1/2 inch in diameter and 114 tests vere

performed inhouse.

O1

i
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O
NRC 88-05

(1ATERI ALS WORKSHEET

Plant Catevbe Unit Warehouse

Line item CNS-009 Transactica (A/C/D) C.
Heat-Let 6X11237 ASMC Class 2.

Commodity f1G. Diesmeter 4

Schedeel N/A Reting 1QQ

Type HL!f. Spec.191
Grade de, Searce ResublicSteel

Vender (WJM erPSI) WJM CMTR Date 05/31/83

NCA-3800 (Y/N) y,
Supplier i Capitol Pipe & Steel Prodilne Supplier 2 .

Queelty 1 Queetty la Stock 2,

lastelled-Acess a lastelled-Net Acess Q
Add Test Results (Y/N) y. Add Romerks (Y/N) y.

CNS-009-A vos examitwd metallographically and found to be s forgirq.The

meterial vos purchased es forged bers from Republic Steel by Gulf Coast !

Mechine and Supply Company vhere they vere rough forged. The rough

forgings were then sold to WJM. Three fienges have been sold es surplus.

The flenges in stock vere merker14 WJ 900 SA 105 CL 2 6X11237.
1

!

!

!

:

!

O !
|
i
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-009 --Specimen !D CNS-009-A

Test Dete CMTR Date
Tensile Strength (psi) 75.800 78.400
Yleid Strength (psi) 48.700 48.700
5 Elongetien 11 lLQ.
5 Redsetten in Aree 23. iL9.
Herdeess (BHN) 147

5 Corben 911 911
5 neagenese 9.3.6 9.16
5 Silices 9.11 910.-

5 Phospherous Dali 93.11,

5 Selfur 9_Q21 DEL
5 Chromium 9.91 931
5 Rickel 9.91 9.92.
5 Melgbdenum 931 9.91

Heat Treatment NORM

Another Test for This Line item? y. Add Romerks? y,

| Herdness vos performed et our inhouse Meterials Laboratory on meterial

I from stock using Rockvell B herdness tester.The Rockvell B Herdness

(79 for CNS-009- A) vos converted to Brinell using Table 2 from ASTM

E140 and entered into Test Dete Worksheet. An EQUOTIP Herdness Yelue;

(410 Lo) vos obtained from a fist surface where the tanstle semple or'

the semple for chemical snelysis vos removed. Chemistry vos performed

by en outside laboratory on Duke's Approved Vendors Ltst. Tensile

specimens were approximetly 1/2 inch in diameter and the tests vere

performed inhouse.

O
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NRC 88-05

TEST DATA WORKSHEET

:

Test Results for tire item CNS-009 --Spectimes ID CNS-009-8 '

Test Dete CMTR Dete
Tenelle Strength (psi) 75.500 78.400
Yield Strength (psi) 48.000 48.700
5 Deegoties ZQ l'Lq

5 Redestles la Aree 11, $J,Q
Herdeess (8HN) 141

E Cerhea D_21 Al2,
M Meetenese 9.16 Q.16 ,

5 Silices Q.11 9.22
5 Phospheroes Qall 9.211
5 5elfer Q,911 Q_Q21
5 Chromium Q.Qi D_Q6,

5 Nickol Q_Q1, D.E
5 Melghdesem 9.01 9.Q1

'

Heat Treatment ERt1
.

Another Test for This Line item? R Add Romerks? 1
I

|
|

Herdness vos performed et our inhouse Meterials Laboratory on meterial

from stock using Rockvell B herdnese tester. The Rockvell B Herdness

(77 for CNS-009-8) vos converted to Brinell using Table 2 from ASTM

El 40 and entered into Test Dete Worksheet. An EQUOTIP Herdness Yelue

(416 LO) vos obtained from a flat surface where the tensile semple or |
the semple for chemical snelysis vos removed. Chemistry vos performed

'
by en outside laboratory on Duke's Approved Yendors List. Tensile

specimene vere approximetly 1/2 inch in diameter ord the tests vers |
performed inhouse.

|
;

!

!
i

O !

,

P

4.4-34 L

- - - - _ _ - _ _ _ _ _ _ _



Ov
NRC 88-05

(1ATERI ALS WORKSHEET

,

Plant Catevbe Welt Warehouse

Line item CNS-010 Tressecties (A/C/0) C.
Meet-Lot 6XI1237 ASME Class 1

Commodity [LQ, Diameter 11
Schedeel Standard Reting RD.

Type RF.WN Spot.101

Grade E Searco Reoublic Steel

Vender (WJM erPSI) M CMTR Dete 05/31/83
|IICA-3800 (Y/N) 1

Sepplier i Cecitol Pine & Steel Prod / Inc Supplier 2

Queeltg 1 Queetty le Stock 3.
;

lastelled-Acess Q lastelled-lhet Acess R

Add Test Results (Y/N) 1 Add Romerks (Y/N) 1

,

CNS-0010- A vos examined mete 11ographicelly and found to be a forging.The

meteriel vos purchesed as forged bers from Repubile Steel by Gulf Coest

Machine and Supply Compeny where they were rough forged.The rough

forgings vere then sold to WJM. Tvo flenges have been sold as surplus. The
,

flangesin stock wre merked 12' WJ 300 SA 105 6X11237 STD CL 2. i

!
|

|

|

l

,

o !

,
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-010 --Specimen 10 CNS-010- A

Test Data CMTR Dete
Teeslie 3trength (psi) 78.400 78.400
Yield Strength (pst) 51.000 48.700
5 Eleegotion Zs. 319.
5 Redsettea in Aree 5.2. s19.
Herdnese (BHN) 147

5 Carhea M M
M Mengeesse .LEZ. 0 Ed
5 Silicea Q.22. Q.ZD.
5 Phospheress del. D DJs.
5 Seifer Q.Q22. D.021
5 Chreelea D.Q1 0.Ss.
5 Nickel 02. D.S2.

; 5 Holyhdenen Q.QJ, Dm.
'

Hoet Treatment NORM
|

Asether Test for This Line item? y. Add Romerks? Y.

Herdness vos performed at our inhouse Meterials Laboratory on meteriel

from stock using Rockvell B hardness tester. The Rockvell B Herdness

(79 for CNS-010- A) vos converted to Brinell using Table 2 from ASTM

El 40 and entered into Test Dete Worksheet. An EQl0TIP Herdness Value

(421 Lo) vos obtelned from a flat surface where the tensile semple or

the semple for chemical entlysis vos removed. Chemistry vos performed

by en outside laboratory on Duke's Approved Yendors List. Tensile

specimens vere opproximetly 1/2 inch in diameter and the tests vere

performed inhouse.

,

Ot

.
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NRC 88-05.
TEST DATA WORKSHEET

Test Results for Line item CNS-L 0 --Specimes ID CNS-010-0

Test Dete CMTR Dete
Teselle Strength (pet) 22J.Q.Q. 21&Q
Yield Strength (psi) 49.700 48.700
5 Elongation 21 31.E
5 Redsettee lw Area 5_4 iLQ.
Herdess9 (BHN) 144

5 Carbes M M
N Meegenese M D.2.4
5 Silicea 9_29. Q.2.Q
5 Phosphorous Dali 9 Q11
5 Selfer 9_Q23, 9_Q2.1.
5 Chromten 1Q1 9_Qi
5 IHekel Qal M
5 Helghdessa 9.at 9.01

Hoet Treetmoet @E.t1

Another Test for This ties item? y., Add Romerks? y,

a

j Herdness vos performed at our inhouse Meterials Laboratory on met 0 rial

j from stock using Rockvell 8 herdness tester. The Rockvell 8 Herdness

(78 for CNS-010-8) vos converted to Brinell using Table 2 from ASTM

El40 and entered into Test Dete Worksheet. An EQUOTIP Herdness Yelue

(412 Lo) vos obtained from a flat surface where the tensile semple or

the semple for chemical snelysis vos removed. Chemistry vos performed

by en outside laboratory on Duke's Approved Yendors List. Tensile
,

! specimens were approximetly I /2 inch in diameter and the tests vere

j performed inhouse.

,

|O
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NRC 88-05

TEST DATA WORKSHEET

Test Roselts for Line item CNS-010 --Specimen 10 CNS-010-C

Test Dete CMTR Date
Teostle Strength (psi) 77.300 11daq
Yield Strength (psi) 51.500 48.700
W Elsegetion 16. 11.Q
5 Redestion la Aree 51 61.Q
Herdness (BHil) liq

5 Cerhea 012. 212.
5 Meagemese QJ5. 0 94
5 Silices g_].1 gla
5 Phosphereas gale DJl6.
X 5elfar 9 Q11 9.921
5 Chrenlen Q36. Q36,
5 IHckel Q Q1 932,
5 Nelyheeaem 931 QSL

Heat Treeteent NORM

Another Test for This time item? E Add Romerks? y.

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell B herdness tester. The Rockvell B Herdness

(80 for CNS-013-C) vos converted to Brinell ustng Table 2 from ASTM

E140 and entered into Test Dete Worksheet. An EQUOTIP Herdness Yalue

(412 Lo) vos obtelned from a flat surface where the tensile umple or

the umple for chemical snelysis vos removed. Chemistry vos performed

by en outside laboratory on Duke's Approved Yendors List. Tensile

specimens were approximatly 1/2 inch in diameter and the tests vere

performed inhouse.

O
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NRC 88-05

,

11ATEPl ALS WORKSHEET

Plant Citavbe Uett N/A
Line item CNS-011 Treseecties (A/C/D) e,
Hoot-Lot 6X11237 ASME Class 2,

Ce aseedits S G. Diameter 16.
Scbedeel Standar4 Rettog 159.

T gpe Pf n spec. 101

Grade M 5earce Republic Steel

Yeader (WJM erPSI) Elli CMTR Dete 05/31/83

IICA-3800 (Y/N) 1
Supplier 1 Csoitol Pine & Steel Prod / Inc Sepplier 2 ,,
Osselty 1 Queeltg le Stock D.

lastelled-Acess 1 lastelled-hot Acess 1
Add Test Results (Y/N) 1 Add Romerks (Y/N) 1

I The meterisi vos purchased as fored bers from Republic Steel by Gulf Coast
,

Machine and Supply Compeng where they wre rough forgad. The rough |

forgings vere then sold to WJM. flanges have been sold es surplus or are

instelled as temperory piping !

l

i

i

9

|

|
J

O '

l !
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O
NRC 88-05

TEST DATA WORKSHEET

! Test Results for Line item CNS-011 -Specimen ID CNS-011-A ;
'

Test Dete CMTR Dete
Tesalle Strength (psi) : 78.400 '

Yleid Strength (pol) 48.700-

5 Elongettes lLQ
5 Redestion la Aree . 6.LO.

'

Herdeess (BHN) -
,
>
.

! E Carbee :. Q.21 .

5 Meegemese : 9.14 !

5 Silices : 0.2.0.
5 Phaspberees :. Q.D.11
5 Selfer 9 Q2.1.
5 Chromium 9 Qs..,

5 Itickel . Q.22.
5 Holybdenen : D_QL

O Hoot Treeteent $.Et1 I

Another Test for This Line item? E Add Romerks? K
1
!

P

<

l

1
i

!

i
\\

j |

1

i |
.

!.

;O |
!
:
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NRC 88-05

MATERI ALS WORKSHEET

Plant Catevba Unit Diew1 Generator

Line item CNS-012 Trassectica (A/C/0) &
Heat-Lot 44036. ASME Class 1
Commodity fl1 Diameter 12,

Schedeel N/A Rettag 11Q

Type EL.E Spec.1Q1

Grade E Searce M
Vender (WJM erPSI) M CMTR Date 05/08/85

NCA-3800 (Y/N) y.
Supplier 1 Transemerice Delevel Supplier 2 .
Queetty 1 Queeltg le Stock Q

instelled-Acess 1 installed-Net Acess Q
Add Test Roselts (Y/N) y. Add Romerks (Y/N) y.

The flenge ves located in the LD system (Lube Oil-Emergency Diew),

Generator) and was merked 12' WJ 150 SA-105 CL 3 44036.
!

,

6

4 I

J

O;
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-012 --Specimes ID CNS-012-A
<

Test Date CMTR Date
Teostle Strength (pot) 74.500-

Yleid Strength (pol) 4.1320.
I E Elongettes :. IfLD.
! 5 Reductice la Aree : lLO.

Herdeess (BHN) 1.11
(

5 Carboa QM |
.

5 Meegemess :. .LQ.4 |
5 Silleen :. 0_Z2.
5 Pheopheroes : 9.014
5 Selfor :. 9.Q1.fl. k
5 Chreatum : 1

i 5 Itickel : ;
t

'O " " ' ' ' * " ' = =

Host Treeteent E.R.t1 '

!

j Asether Test for This Line item? R Add Romerks? 1 |

|
4

The herdness testing vos performed in-situ using en EQUOTIP Hardness
,

Tester. Approximately 40-60 mils of metal vos removed from the outside

i odge of the flange and ten hardness readings vers taken. The surface vos then

reground and a second set of ten herdness reedtngs vos taken. If the everage [
of the second set of reedtngs vos vithin 10 L-units of the everage of the |

|
first set, the date vos velld. The everage value of the two sets dele vos 380

0
| Lo for flenge CNS-012- A.The temperature of the flenge vee 134 f.There

vos no vibration and the magnetic field vos 2.5 Geuss. Adeing the EPRI
i

developed correction factor for temperature (+ 18) gives a corrected value t

of 398 Lo.,

l

O 1

,

!
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NRC 88-05

NATERI ALS WORKSHEEI

|

Plant (gtty.lg Unit L1
Line item CNS-013 Treesectlen (A/C/0) 6.

Hoet-Lot eli ASME Class 1
Commodity SQ Diameter i
Schedeel .4Q Reting IQQ

Type M Spec.1Qi,

Grade ,% Searco M
Yender (WJM erPSI) M CMTR Date 04/03/81

IICA-3800 (Y/II) y.
Supplier 1 C801101 Pioe & Steel Pr# / Inc Seppil6r 2 _
Questty 11 Queeltg la Stock Q

lastelled-Acess 52 lestelled-leet Acess 1O Add Test Results (Y/N) 1 Add Romerks (Y/ll) 1

Five flanges are located in the YG system which is ASME Class 3. They vere

ma r ked 1 *-WJ- 300-SA- 105- A 23 +S - 40.

|O

4.4-43
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NRC 88-05

TEST DATA WORKSHEET

Test Results for t.ine item CNS-013 --Specimes 10 CNS-013-A

Test Dete CMTR Date
Tensile Strength (psi) 72.500,,

Yield Strength (psi) 41.500
W Elongettes : 21
5 Redesties la Area , 10.
Herdeess (8HN) B2,

5 Carben . Q_21
E Hengenese 911-

5 Silices D 24-

5 Phospheroes D.910,-

5 Seifer D_Q21-

5 Chreates .
-

E litekel .
-

5 Holghdenum . .

Hoot Treetmeet None aiven on CMTR '

Asether Test for This Line item? 1 Add Romerks? 1

The herdness testing vos performed in-situ using en EQUOTIP Hardness

Tester. Approximately 40-60 mils of metal vos removed from the outside j
edge of the flenge and ten hardness readings vere teken. The surfece vos then i

reground and a second wt of ten herdness reedings vos teken. If the everage

of the second set of readings vos vithin 10 L-units of the everop of the

first set, the date vos valid. The everage value of the tvo sets dote vos 391
0to for flenge CNS-013- A. The temperature of the flenge vos 111.2 F and

there vos no vibration or mognetic field. Adding the EPRI dewloped |
correction factor for temperature (+ t 2) gives a corrected value of 403 Lo. |

|

|

O !

!
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-013 --Specimes 10 CNS-013-B

Test Dete CMTR Date
Tensile Strength (psi) 72.500-

Vield Strength (pol)
. 11520.

5 Elongettes : 2.0.
5 Reductica la Area . D.
Herdeess (BHil) .L40.

5 Carhen . 0.28.
5 Mengenese :. 011
5 Silices : 0.2.s
5 phospherous : D.010.

9Q215 Seifer -

5 Chromium a :-
3 Rickel : ;

O ""*" - - -

'

Heat Treeteent None ciwn on CMTR

Aestber Test for This Lies item? 1 Add Romerks? 1

,The herdness testing vos performed in-situ using en (QUOTIP Herdness

Tester. Approximately 40-60 mils of metal vos remond from the outside

edge of the flenge and ten herdness readings vere taken. The surface vos then

reground and a second set of ten herdnese readings vos teken. If the enrege

of the second set of readings vos within 10 L-units of the everage of the

first set, the date vos yelld. The everage value of the two sets este vos 391
0lo for flenge CNS-013 B. The temperature of the flenge ves 102 F and

there vos no vibration or mognetic field. Adding the EPRI dewloped

i correction factor for temperature (+ 9) gins e corrected value of 400 Lo.
|

O|

,

|

|
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-013 --Specimes 10 CNS-013-C

Test Dete CMTR Dete
Tenelle Strength (psi) .

72.500
Vield Strength (pet) :. 41.500

ZD.5 Elongettes -

5 Redacties la Aree _ 1.Q

Herdeess (BHN) 116,

Qlf.2 Cerboa -

9215 Meegenese -

Qlt5 Silleen -

5 Phospherous D.Q1Q.,

Q_QZ1X Sulfur -

2 Chrentum :. .

5 Nickel . .

O " " ' " * " - =-

Heat Troelmeat None civen on CMTR

Another Test for This I.ine item? y, Add Romerks? y.

The herdness testing vos performed in situ using en [QUOTIP Herdness

Tester. Approximately 40-60 mits of metet vos remond from the outside

edge of the flenge and ten heroness readings vere taken. The surfece vos then

reground and a second wt of ten herdness readings vos teken. If the enrege

of the second set of readings vos within 10 L-units of the enrage cf the

first set, the date vos niid. The enrege value of the tvo wts dote vos 440
0to for flenge CNS 013 C.The temperature of the flenge vos 103 F and

tinre vos no vibration or magnetic fleid.Mfing the EPRI dewloped

correction factor for temperature (+ 9) giws e corrected wlue of 449 Lo.

O
4,4-46
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-013 --Specimes ID CNS-013-0
,

Test Date CMTR Date
Teeslie Strength (pel) : 72.500 !

Yleid Strength (psi) : 41.500
5 Elsegeties :. 10.
5 Redactica la Aree : 1Q
Herdeess (BHN) J.jh,

5 Carbee : 0.Z0,
5 t$engesese _ m !

'

5 Silices D_Zd,,

E Phospheroes Dal.Q,,

Q_Qll,5 Seifer -

E Chreales - - ,

5 leickel |- -

5 Melghdesen - -

! Hoot Treatment None ainn onctiTR !
1

;

Another Test for This Line item? 1 Ado Romerks? 1 L
;

i

Tl. hardness testing vos performed in-situ using en EQUOTIP Herdness

I Tester. Approximately 40-60 mils of metal vos remond from the outside

| edge of the f1:r.ge end ten herdress readings vers taken. The nrfece vos then
,

reground and e second set of ten herdness readings vos teken. If the ewrage |

l of the second set of reedings vos within 10 L-units of the enrage of the |

f1rst set, tre date vos velld.The everage value of the tvo sets date vos 408 !

Lo for fienge CNS-013-0.The temperature of the flange vos 118.7 F and f
0

there vos no vibration or magretic field. Adding the EPRI dewloped (
correction factor for temperature (+ 14) gtws e corrected value of 422 Lo. i

|

|

!
; O

|>
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NRC 88-05

TEST DAT A WORKSHEET.

Test Results for Line item CNS-013 --Specimes ID QQ. fu.}. [,

Test Data CMTR Date
Tenelle Stroegth (pol) ; 22 2 % ,

Yield Strength (psi) :. AL129.
5 Eloegetten 23,
5 Redsetten la Aree :. 59,

herdeess (OHN) Jib.

5 Corben 9.2R.
5 Mengenese : Qll ,

5 Silices :. 9.2.4
5 Pbespberess :. 991Q
R Selfer :. 9_Q2.1.
5 Chromium -

5 Nickel :. :.
5 Melgbdesen :. :.v

Heet Treatment None aiven on CMT_R

'

Asether Test for This Llee item? E Add Romerts? y.

The herdness testing vos performed in-situ using en EQUOTIP Herdness

Tester. Approximetely 40-60 mils of metal vos remend from the outside

edge of the flenge end ten herdness reedings wre takan. The surfece wee then

reground and a second set of ten heroness readinge vos telen. lf the enrage

of the second set of readings ve) within 10 L-units of the enrage of the

first set, the date vee velid. The everage value of the tvo sets date vos 438
0Lo for flange CNS-013-E.The temperature of the flenge von 115,1 F and

there vos no vibration or magnetic field. Adding the EPRI developed !

correction factor for temperature (+ 13) gives e gorrected value et <$! Lo. |

f
i

O '

;
i

L
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NRC 88-05
NATERI A;.S WORKSHEET

Plant Catevbe Unit _L2,
Line item f;NS-014 Transaction (A/C/D) 6.
Heat-Lot 6.21 A3ME Class c,

Caminedity f_L1 Diameter 1/ t,t
Schedeel 9Q Reting J.1QQ

Type Rf.SW Spe',JQ1

Grade M Source )idl
Vender (WJM erPSI) WJM CMTR Date 05/08/81

NCA-3800 (Y/N) y.
Supplier 1 Capitol Pioe & Steel Prot./ Inc Supplier 2 _
Quesity LQ Quenity la Stock 1

lastelled-Acess a], lutelled-liet Acess 2,
Add Test Results (Y/N) y. Add Reinerks (Y/N) y.

Six flanges are located in the SA system which is ASME Class 2. Two are in

the TE system which is ASME Class 3. The flanges vera rnarked 3/4-WJ-

1500-SA-105-A23-S-80.
. . _

!
|

i

Ib
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-014 --Spectinen 10 CNS-014-A

Test Date CMTR Date
Tensile Strength (psi)

. 72.500
Yield Strength (psi)

_ 41.500
5 Elongetten 1Q,

5 Redaction in Area
. 5_Q

Herdness(SHil) 136

5 Cerben
. D 10.

5 Mengeness : 911
5 Silicon

. E.2_44
5 Phospherous 9._Q.l.9.

-

5 Sulfur
. 9311.

5 Chromium .

O 5 Nickel
2 Helgbdenum

.

-
-

Heat Treatinent ANN

Aestber Test for This Line item? y Add Remarks? y.

The hardness testing vos performed in-situ using an EQUOTIP Hardness

Tester. Approximately 40-60 mils of metal vas removed from the outside

edge of the flange und ten hardness reedings vere taken. The surface ves then

regrourni and a second set of ten hardness readings vas taken. If the average

of the second set of reedings vas vithin 10 L-units of the average of the

first set. the data was valid. The average value of the two sets data was 387
0to for fh..ge CNS-014- A.The temperature of the flange vos 97 f.There

was no vibration and the magnetic field vas 0.5 Gauss. Adding ihe EPRI

developed correction factor for temperature ( + 7) gives a corrected value of

394Lo.

O

4.4-50
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NRC 88-05

TEST DATA WORKSHEET

Test Rosalts for Line item CNS-014 --Specimen ID CNS-014-8

Test Data CMTR Date
Tensile Strength (psi)

. 72.500
Yleid Strength (psi)

_ 41.500
% Elongetion

_ 23,
X Redaction la Area

. 5Q,

Herdeess(BHil) 147

% Cerben
. Q.1@,

% Neatenese . D.11,
5 Silicon

, QJ4
5 Phospheroes

. 9_QJI_q

W Sulfur DJ1J.-

5 Chromium
. ,

O G N':kel
.

-

5 Neigbdenum
_ .

Heat Treatinent ANN

Another Test for This Line item? y. Add Romerks? y.,

The hardness testing vas performed in-situ using an EQtJ0TIP Hardness

Tester. Approximate 1g 40-60 mils of metal vas removed from the outside

edge of the flange and ten herdness readirns vere taken. The surface was then

reground and a second set of ten hardness readings vas taken. If the avtrap

of the second set of readings was vithin 10 L-units of the average of the

first set, the data was valid. The average vslue of the tvo sets data vos 400
0Lo for flange CNS-014-8.The temperature of the flange was 105.1 F and

there vas no vibration or mognetic field. Adding the EPRI develeped

correction factor for temperature (+ 10) gives a corrected value of 410 Lo.

O
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-014 --Specimen ID [._NS-014-C

Test Data CMTR Dete
Tensile Strength (psi)

,
72.500

Yield Strength (psi)
_

41.500
5 Elongetica 29,

.,

5 Redacties la Aree . 19.
Herdeess (BHII) 147

5 Corhea Q1f..,

5 Me#9emese . 9.17.
5 Silicon . 9.11
5 Phospheress 9_QJ.9.__

5 Sulfur 9 92).
5 Chromium _

-

O 5 Itickel .

5 Melghdenum
.

-

Heat Treatment ANN

Another Test for This Line item? y., Add Romerts? y.

The herdness testing vas performed in-situ using an EQUOTIP Herdness

Tester. Approximatelg 40-60 mils of metsi vos removed from the outside

edge of the flange end ten hardness reedings vere taken. The surface was then

reground and a second set of ten herdness readings vos taken. If the average

of the second set of reedings vos within 10 L-units of the average of the

first set, the data vos valid. The everage value of the two sets data was 400
0Lo for flange CNS-014-C. The temperature of the flange vos 107.3 F and

there vas no vibration or mognetic field.Mding the EPRI developed

corrsction factor for temperature (+ 10) gives a corrected value of 410 Lo.

l

l

!O
|

| 4,4-52
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N NRC 68-05

IEST DATA WORKSHEET

Test Results for Line item QQ-014 --Specimen 10 CNS-014-l).

Test Data CMTR Date
Tensile Strength (psi) 72.500-

,

Yleid Strength (psi)
. 41.500

5 Elongetien 2f,-
,,

5 Reduction in Area 100
-
,,

Herdness (BHil) JJa,

5 Carbet . Q_29,

5 Mengenese Q,ll
.,

5 Silices . QJ4
5 Phospheress D_Q,LQ-

,,

R Sulfar . Q_Q2.J.
5 Chromium - -

5 thekel . _

5 Heighdenum . .

Heat Treatment @_N,

Another Test for This Li's item? y. Add Remarks? Y.

The hardness testing vas performed in-situ using an EQtJ0TIP Herdness

Tester. Apprcximately 40-60 mils of metal was removed from the outside

edge of the flange and ten nerdness reedings vere taken. The surface vas then

reground and a second set of ten herdness readings vas taken. If the average

of the second set of reedings was vithin 10 L-units of the average of the

first set, the data vas valid. The everage value of the tvo sets data vas 382
0to for flange CNS-014-D. The temperature of the flange vas 126 F and

there vas no vibration or magutic field. Adding the EPRI developed

correction factor for temperature (+ 16) gives a corrected value of 398 Lo.

O
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NRC 88-05

| TEST DATA WORKSHEET
1

|

|

Test Results for Line item CNS-014 --Specimen ID CNS-014-E

I Test Data CMTR Date
Tensile Strength (psi) 72.500-

Yield Stres4th (psi)
.

41.500
5 Elengetion . 7d
W Redaction in Area . 59.
Herdness (BHN) 138

5 Cerben . 0_ 71
5 Mengeoese . 9.11
5 Silices . .Q.24
5 Phospherous _ 9_D.LQ.
5 Sulfur _ 0 02L
5 Chromium -

5 Nickel .

5 Molybdenum -

Heat Treatment ANN

Another Test for This Line item? y. Add Romerts? y.

The hardness testing was perforrred in-situ using an EQUOTIP Hardness

Tester. Approximate 1g 40-60 mils of metal vas removed from the outside

edge of the flange and ten hardness readings vere taken. The surface vas then

reground and a second set of ten hardness readings vas taken. If the average

of the second set of reMings vas vithin 10 L-units of the average of the

first set, the data vas valid. The average value of the tvo sets data vas 378
0to for flange CNS-014-E. The temperature of the dange vas 139 f and

there vos no vibration or mognetic field. Adding the EPRI developed

correction factor for temperature (+ 19) gives a corrected value of 397 Lo.

|
|

O
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-014 --Specimen ID CNS-014-f

Test Data CMTR Date |
Tessile Strength (psi) 72.500-

Yield Strength (psi) - 41.500 |
5 Elongetion

_ 2g. I

|5 Reduction in Area
_

Eg,

Nordaess (8HII) 110,

E CerWe Qly.-

5 HeageRose 912-

5 Sliicea ,
p_;L,

5 Phospherous _ 0.010
5 Sulfur 0 02L_,

5 Chromium .
-

X Ilickel .
-

5 Heighdenum . _

Heat Treatment ANN

Another Test for This Line item? y. Add Romerks? y.

The hardness testing vas performed in-situ using an EQUOTIP Hardness

Tester. Approximatelg 40-60 mils of rnetal vas removed from the outside

edge of the flange and ten herdness readings vere taken. The surface vas then

reground and a second set of ten herdness readings vss taken. If the average

of the second set of readings vas vithin 10 L-units of the everage of the

first set, the data vas valid. The average value of the two sets data vas 384
0Lo for flange CNS-014-F.The temperature of the flange vas 118 F and

there vas no vibration or mognetic field. Adding the EPRI developed

correction factor for temperature (+ 14) gives a corrected value of 398 Lo.

O
.
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-014 --Specimen 10 CN?-014-G

Test Data CMTR Date
Tensile Strength (psi)

. 72.500
Yield Strength (psi)

. 41.500
5 Elongation 23.-

5 Reduction In Area . EQ
Hardness (BHN) 146

5 Carbea
, 9.29.

5 Mengenese
.

121,
5 Silices , 9_14
5 Phospherous

. 9_Q]Q
R Sulfur Q_Q2.1.

-

5 Chromium -
.

E ltickel . .

5 Melgbdenum
.

-

Heat Treatment ANN
'

Another Test for This Line item? 1 Add Romerks? 1

The hardness testing vss performed in-situ using en EQUOTIP Hardness

Tester. Approximately 40-60 mils of metal was removed from the outside

, Jge of the flarne and ten hardness readings vere taken. The surface vas then

reground and a second set of ten hardness readings vas taken. If the average

of the secord set of readings vas vithin 10 L-units of the average of the

first set, the data vas valid.The average value of the two sets data was 394
0Lo for flange CNS-014-G.The temperature of the flange ves 123 F and

there vas no vibration or mognetic field. Adding the EPRI developed

correction factor for temperature (+ 15) gives a corrected value of 409 Lo.

O'
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'w/ NRC 88-05

T_.JST DATA WORKSHEET-

Ts',t Results for Line item CNS-014 --Specimen ID G_NS-014-H

Test Date CMTR Date
Tensile Strength (psi) 72.500-

Yleid Str engtb (psi)
. 41.500

5 Elongetion _ 23.
5 Reduction in Area . 59.
Her dness (8Hil) 137

5 Cerbea . 919.
5 Meagenese . 9.]1.
5 Silicea 91.4
5 Phospherous : D_Q.10.
5 Sutfar 93.2.1.
5 Chromium .

-

5 Nickel 1
5 Holybdenum . .

Heat Treatment ANN

Another Test for This Line item? E Add Reinerks? y.

.

The herdness testing vas performed in-situ using en E000TIP Hardness

Tester. Approximatelg 40-60 mils of metal vas removed from the outside

edge of the flange and ten herdness readings vere taken. The surface ves then

reground end a f, and set of ten herJoess readings was taken. If the average

of the second set of reedirns vas within 10 L-units of the everage of the

first set, the data ves valid. The everage value of the two sets data vas 379
0

Lo for Dange CNS-014-H.The temperature of the Dange was 125 F and

there vos no vibration or magnetic fleid. Adding the EPRI developed

correction factor for tempr rature (+ 16) gives a enrrected value of 395 Lo.
,

O
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O NRC 88-05

MATERI ALS WORKSHEET

Plant Cat.qyfA Unit 1
Line item CNS-015 Transection (A/C/D) C,

Heat-Let 1Q15. ASME Class 1
Commodity 89, Diameter 2.

Schedeel .49. Reting _3_Q9,

Type Rf.SW Spec. j_Q.5,

Grade M Source WJti
Vender (WJM erfSI) WJM CMTR Dete 06/05/81

IICA-3800 (Y/N) 1
Supplier 1 Capitol Pioe & Steel Prod / Inc Supplier 2 ,,
Queelty 10.Q. Qeenity la Stock J.4

lastelled-Acess 2 lastelled-Ilet Acess 1

Add Test Results (Y/N) 1 Add Romerks (Y/N) 1

CNS-0015-A vas examined metallographically and found to be a forging. All

flanges in stock vere marked 2"-WJ-300-SA-105-2095-STD.

|

O
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CRS-015 --Specimen ID CNS-015-A

Test Date CMTR Date
Teeslie Strength (psi) 73.200 77.944
Yleid Strength (psi) 37.700 49.924
5 Elenotion 25, JJ_6,
X Reduction la Area 53. 4Q
Hordaess (8Hil) 144

5 Cerhea {L21 121
5 Mengenese 0.74 929.
5 Silicon 0 19 9_31
5 Phospheress 0.029 {LQ15.
5 Sulfur 9_QJ4 9_Q23,

5 Chromium 0.18 _

5 Itickel gal ,

5 Helyhdeaua 932. .

Heat Treatment Not ai$enonCMTR

Another Test For This Line Item? y. Add Remarks? y.

,

Hardness vas performed at our inhouse Materials Laboratory on material

from stock using Rockvell B hardness tester. The Rockvell 8 Hardness

(78 for CNS-015- A) vas converted to Brinell using Table 2 from ASTM

E140 and entered into Test Data Worksheet. An EQlj0TIP Hardness Yalue

(401 Lo) vos obtained from a flat surface where the tensile sample or

the sample for chemical analysis vas removed. Chemistry vas performed

by an outside laboratory on Duke's Approved Yendors List. Tensile

specimens vere approximally 1/4 t nch in diameter and the tests vere

performed inhouse.

O
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TEST DATA WORKSHEET

Test Results for Line item CNS-015 --Specimen ID CNS-015-B

Test Dete CMTR Date
Tensile Strength (tpi) 78.900 77.944
Yield Strength (ps0 4_6.400 49.924
5 Elongation 12. J_1 A
5 Reduction in Area 1@_ 4.Q

Herdness (BHN) 15.2

2 Carbon M M
5 Mengenese 0.78 0.78
5 Silicon M M
N Phospherous Q&Z5. .(LQ16.
5 Sulfur Q_QZ5, Q.Ql1
5 Chromium M -

5 Nickel M
5 Melghdenum M -

Heat Treatment Not aiven on CMTR

Another Test for This Line item? 1 Add Remarks? 1

Herdness was performed et our inhouse Meterials Laboratory on meterial

from stock using Rockvell B herdness teste,r. The Rockvall B Herdness

(83 for CNS-015-B) vos converted to Brinell using table 2 from ASTM

E140 and entered into Test Data Worksheet. An EQUOTIP Herdness Yalue

|
(410 Lo) vos obtelned from a flat surface whe e the tensile semple or

| the semple for chemical snelysis vas removed. Chemistry ves performed

| by en outside laboratory on Duke's Approved Yendors L .alle

specimens vere approximatly 1/41nch in diameter t.a tm tests vere

performed inhouse.

!

|O
|
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TEST DATA WORKSHEET

Test Results far Line item CNS-015 --Specimen ID CNS-015-Q.

Test Data CNTR Date
Tensile Strength (psi) 97.500 77.944
Yield Strength (pst) 55.200 49.924
5 Elongetisa 1}. }.L6.
5 Reduction in Aree Ja 4Q
Herdeess (8Hil) .13.5.

5 Carben Q.31 Ql}.
5 Heagemese 0.77 Ql1
5 Silicon Qlg QJ}.
5 Pbospherees Q Q}J., Q.3].6.
5 Sutfur QJ.12. Q.S22.
E Chromium Ql1
5 IHckel QlQ
5 Holybdenum Q32.

Heat Treatment Not civenonCMTR

Another Test for This Line item? y. Add Remirks? y

Hardness vas performed at our inhouse Materials Laboratory on material

from stock using Rockvell B hardness tester. The Rockvell B Hardness

(90 for CNS-015-C) vas converted to Brinell using Table 2 from ASTM

E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue

(453 Lo) vas obtained from a flat surface where the tensile sample or

the sample for Oemical snelysis vas removed. Chemistry vas performed

by an outside isboratory on Duke's Approved Ven@rs List. Tensile

specimens vere approximally 1/4 inch in diameter and the tests vere

Derformed inhouse.

!

i

|

O
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TEST DATA WORKSHEET

Test Results for Line item CNS-015 --Specimen ID CNS-015-D

Test Date CMTR Date
Tensile Strength (psi) 66.000 77.944
Yleid Strength (psi) 40 000 49.924
% Elongetien (Broke outside 31 6
5 Redaction in Area aeoe marks) 4_q

Herdness (BHN) 147

5 Cerhen M 9.21
5 Neogenese 9_Q1 Eli
X Silicon 9_l1 M
% Phospherous 0.032 Dali
X Sulfor 0 031 9.QZ1
5 Chromium 9 22. -

-

X Nickel 0.07 .

" " ' " " ' " " " =O
Heat Treatment NotaivenonCMTR

Another Test for This Line item? N_ Add Remarks? y.

Herdness was performed et our inhouse Meterials Laboratory on materiel I

from stock using Rockvell B hardness tester. The Rockvell B Hardness

(79 for CNS-015-D) vos converted to Brinell using Table 2 from ASTM

E140 and entered into Test Date Worksheet. An EQUOTIP Hardness Yalue

(396 Lo) vas obtelrd from a flat surface where the tensile semple or

the semple for chemical snelysis ves removed. Chemistry ves performed

by en outside laboratory on Duke's Approved Yendors List. Tensile

specimens vere approximatly 1/4 inch in diameter and the tests vere

performed tnhouse.

O
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MATERI Al.S WORKSHEET

Plant Catevbe Unit 1
Line item CNS-016 Transaction (A/C/D) 6,

Heat-Lot @lD. ASME Class 1
Commodity fLQ, Diameter 4

Schedeel 16.Q Rettag SQQ

Type Rf.WN Spec. J.25.

Grade M Searce W.t1
Yeader (WJM erPSI) WJM CMTR Date 07/19/81

NCA-3800 (Y/N) 1
Supplier I Caoitol Pioe & Steel Prodline Supplier 2

Queetty 1 Quesity la Stock a

lastelled-Acess 1 lastelled-Net Acess a
Add Test Roselts (Y/N) y. Add Romerks (Y/N) 1

The two Ganges are located in the Auxiliary feedveter System, on en ASME

Class 3 system. All danges vere merked 4*-WJ-900-SA-105-00EB S-

: 160._

O
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TEST DATA WORKSHEET

Test Results for Line item CNS-016 --Specimen ID CNS-016-A

Test Data CMTRDate
Tensile Strength (psi) E 99.-

Yield Strength (psi)
. 51169.

5 Elengetion
. IL5,

5 Reduction in Area . }22.
Herdness (BHil) 157

5 Cerben . Q.2].
5 Mengenese

, 131
5 Silicon , 0.15.
5 Phospherous 9.991., ,

5 Selier . Q.91%
5 Chromium -

,

5 IHekel .

" "'" * "'"O
~ ~

Heat Treatment Not aivenonCMTR

Another Test for This Line item? y. Add Remarks? y.

The hardness testing vos performed in-situ using an EQt.10TIP Hardness

Tester. Approximately 40-60 mils of metal vas removed from the outside

edge of the flange and ten hardness readings vere taken. The surface vas then

reground and a second set of ten hardness readings vas taken. If the average

of the second set of reedings ves vilhin 10 L-units of the everage of the

first set, the data vos valid. The average value of the tvo sets data ves 418
0Lo for flange CNS-016- A. The temperature of the flange vas 89.7 f and

there vas no vibration or mognetic field. Adding the EPRI developed

correction factor for temperature (+ 5) gives a corrected value of 423 Lo.

O
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TEST DATA WORKSHEET

Test Results for Line item CNS-016 --Specimen ID CNS-016-8

Test Data CNTR Dete
Tessile Strength (psi)

. 76.300
Yleid Strength (psi)

. 55.080
5 Elongstlen _ 111
5 Redaction in Area . 12.2,
Herdness (BHN) JJ1

X Carhea Q.2].-

5 Mengenese . .Q11
5 Silices . _Qll.
5 Phospherous

_ 0.009
5 Sutfar . 9_Q12,

5 Chromium _ .

5 Nickel - -

5 Heighdenum
., ,,

Heat Treatment Not aivenon CMTR

Another Test For This Line item? ff. Add Romsrks? y.

The herdness testing vas performed in-situ using an EQUOTIP Herdness

Tester. Approximately 40-60 mils of metal vas removed from the outside

edge of the flange and ten herdness reedings vere taken.The surface vas then

reground and a second set of ten hardness readings vas taken. If the average of
'

the second set of readings ves vilhin 10 L-units of the average of the first

set, the date vos valid. The everage value of the tvo sets dets vos 409 to for
0flange CNS-016-B.The temperature of the flange vas 93.1 F and there was

no vibration or mognetic field. Adding the EPRI developed correction factor for
'

temperature (+ 6) gives a corrected value of 415 Lo.

O
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MATERI ALS WORKSHEET

Plant Catevbe Unit ZJ.
Line item CNS-017 Transaction (A/C/D) G.,

Heat-Lot T8834 ASME Class 1
Commodity flQ Diameter 1
Schedeel fQ Reting 15.Q

Type Rf.WN Spec.1qi,

Grade M Source W21

Vander (WJM erPSI) WJM CMTR Date 07/21/82

NCA-3800 (Y/N) y.

Supplier 1 Qgg Allous.Inc. Supplier 2 .
Questty 11 Quenity la Stock i

lastelled-Acess .4.2 lastelled-Net Acess 2,

O Add Test Results (Y/N) y. Add Romerks (Y/N) y.

CNS-Ol ?- A vas examined metallographically and found to be a forging. WJM

gave the Heat No as T8834 and the Test or Code No. as GDf0. Four flanges are

located in the Diesel Generator Engine Cooling Water System, which is ASME

c.Isss 3. They vere marked 2*-WJ-150-SA-105-GDf0-SDT.

I

O

4.4-66

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



|

<

r

NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-017 --Specimen ID CNS-017-A

Test Date CNTR Date
Tensile Strength (psi) 84.200 82.795
Yield Strength (psi) 48.700 48.232
5 Elongetten 24 Zga
5 Reduction la Aree 1s, igl
Herdness (8Hil) .115,

5 Carbea 9.2.7, Q.21
5 Heagemese Q39. Q32.
5 Silicon gl} 9_19.
5 Phospheroes 9116. 922.
5 Sulfur 92,5. 0.014
5 Chromium 0.04 -

_

X leickel Q_Q2, .

O 5 Melybdenum <0 01 .,

X Venodium Q1Q1 .

Heat Treatment Not oivenonCMTR

Another Test for This Line item? Y. Add Remarks? y,

i

The Rockvell B Hardness (85 for CNS-017- A) vas converted to Brinnell

using Table 2 from ASTM E 140 and entered into test Data Worksteet.

<
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TEST DATA WORKSHEET

Test Results for Line item CNS-017 --Specimen ID CRS-017-8

Test Date CMTR Date
Tensile Strength (psi)

_
82.795

Yield Strength (psi) 48.232-

5 Elongetion . Zal
5 Reduction la Area .

jill

Hardness (8HN) 119.

919.5 Carhos -

DR5 Mengenese -

5 Stilces . D_19.
D_Djl5 Phospherous -

5 Sulfur , 93L.
5 Chromium .

-

5 Nickel . :.
5 Melgbdenum . .

Heat Treatment Not aivenonCMTR

Another Test for This Line item? y_ Add Romerks? y.

The hardness testing vas performed in-situ using an EQUOTIP Hardness Tester.

Approximatelg 40-60 mils of metal ves removed from the outside edge of the

flange and ten hardness readings vere taken. The surface vas then reground and a

second set of ten hardness readings vas taken,if the average of the second set of

reedings was vilhin 10 L-units of the average of the first set, the data vos

valid. The average value of the tvo sets data vas 419 Lo for flange CNS-017-B.
0 '

The temperature of the flange vas 137.8 F. There vos no vibration and the

magnetic fleid ves 0.5 Gauss. Adding the EPRI developed correction factor for

temperature (+ 19) gives a corrected value of 438 Lo.
_
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TEST DATA WORKSHEET

Test Results for Line item CNS-017 --Specimen ID CNS-017-C

Test Date CMTR Date
Tensile Strength (psi)

.
82.795

Yield Strength (psi) 48.232-

5 Elsegetton 29 1-

5 Reduction la Area 58 3-

Herdeess (8HN) jl5.

15 Carhea D.29.-
_

932.5 Mengenese -
.

5 Silices QlD.-

9,0_j.2.05 Phospherous -

DJ.L.5 Sutfar -
_

5 Chromium - -

X Nickel - -

X Neighdenum E [-

Heat Treatment Not aivenonCMTR

Another Test for This Line item? 1. Add Remarks? y.

The hardness testing vas performed in-situ using an EQUOTIP Hardness

Tester. Approximately 40-60 mits of metal vas removed from the outside

edge of the dange and ten hardness readings vere taken. The surface vas then

reground and a second set of ten hardness readings was taken. If the average of

the second set of readings vas vilhin 10 L-units of the average of the first

set, the data vos valid. The average value of the two sets data vas 427 to for
0flange CNS-017-C.The temperature of the flange vas 142.2 F.There vas no

vibration and the magnetic field vos 1 Gauss. Adding tre EPRI developed

correction factor for temperature (+ 20) gives a corrected value of 447 Lo,

O
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TEST DATA WORKSHEET

Test Results for Line item CN$-017 --Specimen ID CNS-017-D

Test Data CNTR Date
Tensile Strength (psi) 82.795-

Yield Strength (psi) 48.232-
.,

5 Elsegetton 10 1-

5 Redaction la Area . 1g_.1

Herdeess (BHil) J.53,

2 Carben Q_21-
.

5 Heageesse
. 912.

5 Silices
. QJa

5 Phospherous Dal2.-
.

5 Sulfur 0 014-
,

5 Chromium -
, ,,

5 Itickel - -

5 Neigbdenum E [

Heat Treatment Not aivenonCMTR

Another Test for This Line item? y Add Rsmerks? y.

The hardness testing vas performed in-situ using an EQUOTIP Hardness

Tester. Approximately 40-60 mils of metal vas removed from the outside

edge of the flange and ten hardness readings vere taken. The surface was then

reground and a second set of ten hardness reedings vas taken. If the average of

the second set of readings vas vithin 10 L-units of the average of the first

set, the dets vas valid. The average value of the two sets dets vas 411 to for
0flange CNS-017-D. The temperature of the flange vas 122.5 F. Thera vas no

vibration and the magnetic fleid ves 0.5 Gauss. Adding the EPRI developed

correction factor for temMrature (+ 15) gives a corrected value of 426 Lo.

'
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TEST DATA WORKSHEET

Test Results for Line item CNS-017 --Specimes 10 CNS-017-E

Test Data CMTR Date
Tensile Strength (psi) 82.795-

Yield Strength (psi) 48.232-

5 Elongetion . Zal
1aj,5 Reduction la Area -

Herdeess (8HII) 161

5 Cerbea _ Q.29.
5 Mengenese D.R
5 Silicon Q_ZQ

D.,Q12,R Phospherous -

Q,01_4,05 Su1 fur .

5 Chromium . ,

5 Itickel . .O 5 Molybdenum . .

Heat Treatment Not oiven onCMTR

Another Test l'or This Line item? H. Add Remarks? Y.

The hardness testing ves performed in-situ using an EQUOTIP Hardness

Tester. Approximatelg 40-60 mils of metal vas removed from the outside

edge of the flange and ten hardness readings vere taken. The surface vas tren

reground and a second set of ten hardness readings was taken,if the average of

the second set of readings vas vithin 10 L-units of the average of the first

set, the data was valid. The average value of the two sets data vas 419 to for
0

( flange CNS-017-E.The temperature of the flange vas 120.0 f. There vas no
'

vibration and the magnetic field vas 0.5 Gauss. Adding the EPRI developed

correction factor for temperature (+ 17) gives a corrected value of 436 Lo.

O,
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MATERI ALS WORKSHEET

Plant Catevbe Unit .L2,

Lies item CNS-018 Transaction (A/C/D) &
Heat-Lot 56245 ASME Class 2,

Cemenedity [LE Diameter 3/4

Schedeel _4.2 Reting 32Q

Type RLSW. Spec.121

Grade M Source WJM

Vendar (WJM erPSI) WJM CMTR Date 07/21/82

IICA-3800 (Y/N) 1
Supplier 1 Guuon A11ous. Inc. Supplier 2 .,
Quesity 1 Qrenity la Stock a

lastelled-Acess jl Instelled-16et Acess 1

Add Test Results (Y/N) 1 Add Reinerks (Y/N) 1

WJM gave the Heat No. as 56245 and the Test or Code No. es GDKG. One

flanges is located in the Unit I Component CoollN System, and is ASME Class

3.The flange vas marked WJ 300 SA 105 GDKG STD (need to remove

more peint).
_

!

O:
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TEST DATA WORKSHEET

Test Results for Line item CNS-018 --Specimen ID CNS-018-A

Test Dete CNTR Date
Tensile Strength (psi)

. 9.M7a
Yield Strength (psi) 56.240-

5 Elongetton 3.11
5 Reduction la Area . 59.7
Hardness (8Hil) 155

5 Cerhen 92.6
5 Mengenese . 9.10.
5 Silices M

0,0105 Phospherous -

5 Gulfer 25.9.
5 Chromium .

5 Itickel
5 Heighdenum 2.

Heat Treatment Not aiven onCMTR

Another Test for This Llw item? fL Add Remarks? y

The hardness testing was performed in-situ using an EQUOTIP Herdness

Tester. Approximately 40-60 mils of metal vas removed from the outside

edge of the flange and ten hardness readings vere taken. The surface vas then

; reground and a second set of ten hardness readings vas taken. If the average

of the second set of readings vas within 10 L-units of the average of the

! first set, the data vas valid. The average value of the two sets data vas 416
0to for flange CNS-Ol8- A. The temperature of the flange was 90.1 f. There

I vas no vibration and only a slight mognetic field. Adding the EPRI developed

Aorrection factor for temperature ( + 5) gives a corrected value of 421 Lo.

l
1

\

'

O
|
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[1ATERI ALS WCRKSHEET

Plant Catevba Unit 1(Oconee) ONS-004-A

line item CNS-019 Trassection (A/C/D) Q
Heat-Lot 25904 ASME Class 1
Commodity f1E Diameter J.
Schedeel N/A Reting MQ

Type RF.TH Spec. 105

Grade He, S:Eri.e M
Vender (WJM erPSI) M CMTR Date 07/21/82

10CA-3800 (Y/N) y.

Supplier i Guuon A11ous.Inc. Supplisr 2 .
Queeltg 15. Quesity in Stock .4,

lastelled-Acess jl lastelled-list Acess 2,

Add Test Results (Y/N) y. Add Romerks (Y/N) y.

CHS-019-A vas examined metallographically and faund to be a forging.WJM

gave the Heat No. as 25904 and the Test or Code No, as GDDE. One flanges was

transfered to Oconee, and installed on the Emergency feedveter PT 011 Cooler

a safety releted system. The flanges were marked 1"-WJ- 150-SA-105-

GDDE.

O
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N_RC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-0;9 --Specimen ID ONS-004- A

Test Dete CMTR Data
Tensile Strength (psi) 122.QQ 96.970
Yield Strength (psi) ffR 69_.370
5 Dengetion 21 ZL5.
5 Reduction la Aree 52. 5.LQ
Herdness (BHII) 291

5 Carhen lQ M
5 Mengenese J.5. Qlb.
5 Silices 12. 9.15.
5 Phospherous litQ 9313.
5 Selfer 32d Q&24
5 Chromium 9.J.b.
5 Itickel Qal :,

5 Melghdenem Qaj.,
.

p 5 Venedium Qasa. :
>

V
Heat Treatment Not civenonCMTR

Another Test for This Line item? ! Add Romerks? y.

Herdress vas performed at our inhouse Materials Laboratory on material

from stock ustrq Rockvell 8 hardness tester.The Rockvell 8 Herdness

(94 for cts-019- A) vos converted to Brinell using Table 2 from ASTM

E140 and entered into Test Data Worksheet. Chemistry vas performed by

an outside laboratory on Duke's Approved Yendors Ltst. Tensile spectmens

vere apprnximetly 1/41nch in diameter and the tests vere performed

inhouw.

1
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TEST DATA WORKSHEET

Test Results for Line Item CNS-019 --Specimes 10 CNS-Ot 9-8

Test Date CMTR Date
Tensile Strength (psi) 96.300 96.970
Yield Strength (psi) 67.600 6117.Q
5 I:lengetion 12. 2.L1
5 Reducties la Area 12. 1.La
liardness (BHII) 121

5 Carhea JL DlL
5 Henoenose 11 9.16.
5 Silicon 12. Q11
5 Phospherous 32Q R.Q19
5 Sulfur 324 E Q29.
5 Chromium 9.10. .

E ltickel Qal -

5 Melybdenum Qal
5 Yemedium DJss.

Heat Treatment St oivenonCMTR

Another Test for Thfs Line item? y Add Romerks? y.,

<

!'erdness vas performed at our inhouse Meterials Lateratory on meterial

from stock using Rockvell B herdness tester. The Rockvell B Herdness

(92 for CNS-019-B) vos converted to Brinell tsing Table 2 from ASTM

E140 and entered into Test Dete Worksheet. Chemistry vas perfortred by
,

'

en outside laboratory on Duke's Approved Yendors List. Tensile specimens

vere approximetly 1/4 tnch in diameter and the tests vere performed

inhouse.

.

O
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TEST DATA WORKSHEET

Test Results fw Line item CNS-019 --Specimes 10 CNS-019-C

Test Data CMTR Date
Tensile Strength (psi) 98.000 96.970
Yield Strength (psi) 63.800 69.370
5 Elongetion .l.9. ZU.
5 Redestion la Aree 12. ELQ
Herdness (BHN) .l.21

5 Carhos J1 DJ1
5 Mengenese 2.1 Qlb.
5 Silicon 22. ,,21
5 Phospherew 32R 9 1.19.
5 Seifer A21 0.0 M
N Chromium 0.10
E leickel E.Q1
5 Helgbdeaem 9 Q.l. .

5 Venedium 9.Alb.

Heat Treetment Not oiven en CMTR

Another Test for This Line ! tem? 1 Add Remarks? Y,
,

Hardness vos performed at our inhouse Materials Laboratory on material >

from stock using Rockveil B hardness tester. The Rockvell B Hardnew,

(92 for CNS-019-C) vos converted to Brinell using Table 2 from ASTM
j

El 40 and entered into Test Data Worksheet. Chemistry vas performed by

an outside laboratory on Duke's Approved Yendors List. Tenelle specimens

| vere approximatly 1/4 inch in diameter and the tests vere performed

I i nhouse.

l

l
:

!
|
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NRu 88-05

TEST DATA WORKSHEET |
|

Test Results for Line item CNS-019 --Spectinen ID CNS-019-0

Test Data CNTR Date
Tensile Strength (psi) 96.970-

Yleid Strength (psi) .
69.370

5 Elongetion . Z}.3.
5 Reduction la Aree :. 5.LQ
Herdness (BHII) -

5 Cerhen : 911.
5 Mengenese : 9.16.

D.21W Silices -

5 Phospinross : 9 918,
5 Sulfur 9.QZ4.
5 Chromium : :.

;
5 Itickel
5 Heighdenum :.

O ,

Heat Treatmeat Not aivenonCMTR

Another Test for This Line item? y Add Romerks? R ;

i
<

I

!
P

r

|

;
i

O |

!

i'
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TEST DATA WORKSHEET

l

Test Results for Lies item CNS-019 --Specimen 10 CNS-019-E

Test Data CMTR Date
Teostle Strength (psi)

.
96.970

Yield Strength (psi)
.

69.370
5 Elongetion

_ 211
3 Redaction la Aree 51.9.
Hardness (8HN) 10.9.

5 Carhea . D.J.l.
'3'Heageasse 916.
5 Silices 9.11
X Phosphorses E.9.11
5 Sulfor . 9.014
5 Chrentum -

-

5 Nickel "

5 Heighdenen _

'

Heat Trestment Not oiven onCMTR

Asether Test for This Lies item? H. Add Romerks? Y. ;

_ .

The herdness testing vos performed in-situ using en EQUOTIP Hardness
,

Tester. Approximately 40-60 mils of metal vss removed from the outside

edge of the flange and ten hardness readings vere taken The surface ses then

reground and a second set of ten herdness readings vos taken. If the average

| of the second set of reedings was within 10 L, units of the everage of the

| first set, the date vos velid. The everage value of the two sets date vos 462 !

0
| Lo for flange CNS-019- A. The temperature of the flenge vas 80.0 F.There

ves slight vibration and no magnetic field. Adding the EPRI developed;

i correction factor for temperature (+ 2) gives e corrected velue of 464 Lo.

,O
4.4-79
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NRC 88-05

MATERI ALS WORKSHEET

Plant Catevbe Unit 1
Line item CNS-020 Transaction (A/0/D) G.
Heat-Lot 25904 ASME Cirs 1
Commodity f.LQ Diameter J.
Schedeel N/A Reting 11Q

Tgpe HLEf. Spec. 101

Grade E Sesrce M
Yender (WJM erPSI) M CMTR Date 07/21/82

NCA-3800 (Y/N) y.

Supplier 1 Guuon Allous.Inc. Supplier 2 ,
Queelty 1 Queetty la Stock 1

lastelled-Acess 12, lastelled-Net Acess 1
Add Test Results (Y/N) y, Add Romerks (Y/N) y.

1

CNS-020- A vas examined metallographically and found to be a forging. WJM

gave the Heat No.as 25904 and the Test or Ce$e No as GDDE. All flanges in

stock vere merked 1"- WJ-150-SA-105-GDDE.

1

4

d

|

<

O
'

:

i 4.4-80
<
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O
NRC 88-05

IEST DATA WORKSHEET

Test Results fot' Lies item CNS-020 --Specimes ID CNS-020-A

Test Date CNTR Date
Tensile Strength (psi) 91.400 96.970
Yleid Strength (psi) 60.200 69.370
5 Usagetien J.1 211
5 Redaction in Area 5]. QLQ
Herdness (BHN) 299,

5 Carbee QJJ. QJJ.
5 Heagenese Qlf, Qlk.
5 Silices Ql2. Q.21
% Phospherees Q.91J. D.Qla
5 Sulfor D.Q21 Q.Q24
5 Chreelen Q1Q -

5 Wickel Q Q1 .

5 Melgbdesem Q.QJ.
-

O 5 Yemodium QJ2Q -

Heat Treatment Not alven on_ CHIR

Anothsr Test for This Lies item? y Add Romerks? y.,

Hardi*ss ves performed at our inhouse Meterials Laboratory on meterial

from stock e:ing Rockvell B herdness tester. The Rockvell B Herdness

(93 for t i9-020- A) vos converted to Brinell using Table 2 from ASTM

E l 40 and entered into Test Dete Worksheet. Chemistry was performed by

en outside laboratory on Duke's Approved Yendors List. Tensile specimens

vtre approximetly 1/4 inch in diameter and the tests vere performed

inhoux.

O

4.4-81
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|
|

| NRC 88-05

TEST DATA WORKSHEET

|

| Test Roseits for Line item CNS-020 --Specimes 10 CNS-020-8

Test Dete CMTR Dete
| Teostle Strength (psi) 92.400 96.970
'

Yield Strength (psi) 57.900 69.370
5 Elsegetion 11. 115.
5 Redestlee la Aree 51 5J1.A
Herdeess (BHN) 115.

5 Carhee M 911
5 Heegeasse 0.77 M
5 Sil3ces 0.1}_ D_15.
5 Phospherous D319. 9313.
5 Seifer 9121 0 024
5 Chrentum 0.10 .

5 Itickel Dal .

5 Heighdemen DJ1 .

O 5 Vemedium D&29. .

Heat Trestmeet !!g1_gi enonCMTRy

Asether Test for This Line item? N. Add Romerks? y.

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell B h rdness tester. The Rockvell B Herdness

(92 for CNS-020-B) vos converted to Brinell using Table 2 from ASTM

E140 and entered into Test Date Worksheet. Chemistry vos per'ormed by

en outside laboratory on Duke's Approved Yendors List. Tensil's specimens

were approximetly I /41nch in diameter and the tests vera performed

inhouse.
__

O

4.4-82

_ _ _ _ _ _ _ _ _ _



O
NRC 88-C';

NATERI ALS WORKSHEET

'

Plant Catevbe Unit 1
Line item CNS-021 Transaction (A/C/0) G.
Heat-Lot 85146 ASME Class 2.

Commodity fiq Diemeter i
Schedeel M/A Reting liq

Type ELSQ Spec. j Q1

Grade M Searce M 1
Vender (WJM erPSI) M CMTR Dete 07/19/82

NCA-3800 (Y/N) y.

Supplier 1 Guuon Allous.Inc. Supplier 2 _
Quesity IQ Quesity la Stock a

lastelled-Acess 1 lastelled-Net Acess 1
Add Test Results (Y/N) Y, Add Romerks (Y/N) y.

WJM oeve the Heat No. as 85148 and the Test or Code No. es GDBA.

O
4.4-83
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NRC_8Q-Q1 ,

'TEST DATA WORKSHEET

Test Results for Line item CN3-021 --Specimen ID CNS-021- A

Test Dete CNTR Dete
Tensile Strength (pst)

.
72.430 ;

Yield Strength (psi) 37.090-

5 Elongettes :. 215.
5 Redaction in Aree .

41.7
Herdness (BHN) .

5 Carben 9_2.5.
5 Mengenese . 3.3.
5 Silican . 9.Z9.

'

5 Phospheress : 9 925.,

5 Selfor . 9.9.2.1.
5 Chromium . :.
5 Nictel -

.

O " * " * ' ' " = ~

Heat Treatment Not aivenon CMTR

Another Test for This ties Itum? R. Add Remarks? E

'
|

l

I

|

|

|

'

|
t

O
I

4.4-84
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NRC 88-05

MATERI Al.S WORKSHEET

,

Plant Catevbe Delt 1
Line item CNS-022 Trsesecties (A/C/D) &
Heat-Let 220821 ASME Class 1
Commodity f,LQ Diameter 11

Schedeel R/_& Reting 9.QQ

Type Ef.JL Spec.1.Q1 '

Grade M Sourco M |

Yeeder (WJM erPSI) M CMTR Date 07/19/82 r

NCA-3800 (Y/II) y.
Supplier i GuuonMlous.Inc. Supplier 2 .
Queelty 1], Geesity th Stock a

] lestelled-Acess 1 lestelled-liet Acess 1
Add Test Results (Y/N) y, /dd Romerks (Y/N) H

'

i

|

i

i
!
i

|

!

i

4

I

!
,

|

|

|

1 1

!
,

!,

4.4-85 i
'

!
!
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NRC 88-05

TEST DATA WORKSHEET

!
Test Results for Llos item CNS-022 --Specimes ID CNS-022- A |

Test Date CMTR Date i

Teostle Streacth (psi) . 74.000
Yleid Strength (psi)

_
46.700

5 E1engettes :. hk
s.}&5 Redesties la Aree -

Herdeess (BNN) _

E Carhoe . .Q.la
5 Mengener _ .LD2
5 Silices :. Q10.
5 Phospherous _ .Q.013.
5 Seifer 0.022,

5 Cferealem . J.D.
3 Itickel . Al

; 9 sz5 n.,,hd.e.. -

Heat Treetmeet Not civenonCMTR '

Asether Test for This Line item? R. Add Romerks? E
!
I

i

: ,

|
'

t

i

|
'

! E

i
'

,

' >

: O !
:

1
-

|

4.4-86
I
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NRC 88-05 !

MATERI ALS WORKSHEET

|-Pleet Catevbe Unit 1
Line item CNF-023 Trassectise (A/C/D) &
Heat-Lot 6028835 ASME Class 1
Ceanodtty f1G. Diemetor J.1

Schedeel M Rettag SQR

Tgpe Ef.JL Spec. 1Qi !'

| Grade E Source M
Veeder (WJM erPSI) M CMTR Dete 09/21/82

,

NCA-3800 (Y/N) y.

| Supplier i Guuon A11ous.Inc. Sepplier 2 :.
|

Queelty 1 Qeseltg le Stock a

lestelled-Acess 1 intelled-Met Acus 1 [
'

Add Test Results (Y/N) y. Add Romerke (Y/N) 11 |
;

i

I

i

i
'

'

,

i

f

!

.! !
1

r

O
.

!
;

4.4-87
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NRC 88-05

TEST DATA WORKSHEET
,

k

Test Results for Line item CNS-023 --Specima ID GyS-023- A

Test Data CMTR Date
Tensile Strength (psi)

,
81.000

Yleid Strength (psi)
.

53.000
5 Elongetton . 3.Za
5 Redaction la Aree . ifLQ
Herdness (BHII) .

5 Corboa . 9 21
5 Mengenese . .L11
5 Silicea _ 91Q
5 Phospheroes .

0 019
,

5 Selfer _ Q_Qll
5 Chrealen .

-
-

5 Itickel .
-o -

E mi ..en - -

.

Heat Treatmeat Not civenonCMTR

I Another Test for This Line item? R. Add Reinerks? E

,

|

|

|

| ;
.

i

!

|
|

O ;
.

4.4-88
,
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NRC 88-05

;

MATERI ALS WORKSHEET l

Plant Catavbe Unit 1
Line Itess CNS-024 Transaction (A/C/0) &
Heat-Lot 213158 ASME Class 1
Commodity fiq Diameter 12,

Schedeel Ff,A Reting 1QQ

Type RLgL Spec.1qi

Grade M Source Ed[1
Yender (WJM erPSI) WJM CNTR Date 09/21/82

NCA-3800 (Y/N) 1
Supplier 1 Qpuon Allous. Inc. Supplier 2 ,

Quesity 1 Queetty la Stock Q

lastelled-Acess 1 lastelled-Net Acess 1
Add Test Results (Y/N) 1 Add Reinerks (Y/N) N,

'

l

O '

,

4,4-89

, , ----
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NRC 88-05

TEST DATA WORKSHEET

1

Test Results for Line item CNS-024 --Specimen ID CNS-024-A

Test Data CMTR Date'

Tensile Strength (psi) 79.000
Yleid Strength (psi) 51.500 ,

5 Elongeties }jia

5 Redaction in Aree !

16_Q
-

; Nordness (BHN)

5 Cerhea . 9.22,
5 Neogenese :. .Ll.i

,
5 Silices . 9.21

! 5 Phospheroes 9 9.12.-

,

5 5elfar 9.9.l.2. i

5 Chromium
5 Ilickel . . . ;,

| 5 Heighdenen .
'

Heat Treatment Not civenonCMTR
i

Another Test for This Line item? E, Add Romerks? N.
'

I l

!

i
i

!
'

i

(

|

I
i
'

,

i

i

!O |
:
r
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O
NRC 88-05

MATERI ALS WORKSHEET
|

Plant Catovt* Unit 1. ?
Line item CNS-025 Tressection (A/C/0) 6,

Heat-Lot M1 ASME Class 2,

Commodity flQ Diameter 1,

Schedeel N/A Rettsg 11Q !

Type F.I.A Spec.101

Grade M Source Witi
Vender (WJM erPSI) Witi CMTR Date 02/17/81

NCA-3800 (Y/N) Y.
Supplier i Guuon A11ous.Inc. Supplier 2 .
Quesity 1 Qeenity la Stock a

| lastelled-Acess }2 lastelled-Net Acess ?.
Add Test Results (Y/N) y. Add Romerks (Y/N) R

The flange located in the Lube Oil System of the 18 Ermrger:y Diesel

Generator and vas marked 1 *-WJ- 150-SA- 105-UE.

!
'

,

|

|
'

; |

|O
'

4.4-91
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NRC 88-05

TEST DATA WORKSHEET

i

Test kesults for Line item CNS-025 --Specimen ID CNC-025-A

Test Date CMTR Dete
Tensile Strength (pel) 78.800-

Yleid Strength (pel) 44.200
Zal5 Eleugetten -

5 Reduction la Aree .
5.iq

Herdness (BHN) 2.LL

5 Carben 9.2#.
5 Hengenese lb.
K 9 iller 9].0.
5 Phos - iress . 9 QLQ
R Selfor Dall
5 Chromles . .

Os
,

5 Nickel
5 Holybdenum . .

|

Heat Treeteent Not aiven onCMTR

Another Test for This Line item? M. Add Remarks? y.

The herdness testing vas performed in-situ using en EQUOTIP Herdness

Tester. Approximately 40-60 mils of metal vos removed from the outside

edge of the flenge end ten hardness readings vere taken. The surface vos then !

reground and a second at of ten herdness reedings vos taken if the everage i

of the second set of readings vos within 10 L-units of the everage of the

first set, the date vos yelld. The average value of the two sets data vos 477
0to for flange CNS-025- A. The temperature of the flange vos 117 F. There

vos sight vibration and the mognetic fleid vos 1 Gauss. Adding the EPRI

developed correction factor for temperature (+ 13) gives a corrected value j

of 490 LD.

O

4.4-92

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



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

NRC 88-05

MATERI Al.S WORKSHEET

Plant (A tv.hg. Unit 1t

Line item CNS-026 Transaction (A/C/D) 6,

Heat-Lot GHI, ASME Class 1

Commodity fLQ, Diameter 1
Schedeel N/A Reting 119.

Type BLI.ti Spoc. 1Q1

Grade lie, Source M'

Vender (WJM erPSI) M CMTR Dete 01/18/82

IICA-3800 (Y/II) 1
Supplier 1 Guuon Allous.Inc. Supplier 2 .
Quenity 1 Quenity la Stock D.

Instelled-Acess 1 lastelled-lest Acess 1

Add Test Roselts (Y/K) 1 Add Romerks (Y/II) &

O
,

1

1 \

t

. 1

O
4.4-93

i
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-026 --Specimen ID CNS-026-A

Test Data CMTR Date
Tensile Strength (psi)

.
81.210

Yield Strength (psi) . 48.625
5 Elongetten _ 10.1
5 PWoction la Area _ 16_Q
Herdness (8HN) .

5 Carhen _
Q.2.0,

5 Mengerese . 1Q
5 Silices .

2 15,
5 Phospherous _ 00)0
5 Sulfur . 9310.
5 Chromium - -

5 Nickel _
-

5 Heighdeaum _
-

Heat Treatment Not civenonCMTR

Another Test For This Line item? ff. Add Reinerks? ff,

O
4.4-94
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NRC 86-05

MATERI Al.S WORKSHEET

Plant Catsvbe Welt 1
Lies item CNS-027 Treesectice (A/C/0) (
Heat-Lot EQLQ ASME Claes 1
Commodity fiq Diameter 1

Schedeel N(A Rettag jji.Q

Tgpe ELIli Spec.1Q1

Grade M Searco M
Vender (WJM erPSI) E CMTR Date 01/18/82

HCA-3800 (Y/N) y.
Supplier 1 Guuon Allous.ine. Supplier 2 .
Queeltg 21 Queetty la Stock 11

lestelled-Acess 1 lastelled-Net Acess 1
Add Test Results (Y/N) y. Add Romerks (Y/N) Y,

'

CN3-027- A vos examined trete11ographically and vos found to have en

equiexial grain structure (could not determine ifit was forged), All flanges

in stock vere rnerked = 2"-WJ- 150-SA- 105-GDKD =.-

1

i:

|

|

O
,

4.4-95
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-027 --Specimen ID CNS-027-A

Test Dete CMTR Dete
Tensile Strength (psi) 82.600 73.345
Yield Strength (pst) 42.900 40.280
5 Elongetten 2d ]Q1
5 Reduction la Aree la 53.6,
Herdness (BHN) 122,

5 Carhea Qlf. 91(.
5 Mengenese Q.12, Q.11.
5 Silices Q_21 Q_2],
5 Phospherous QAQ1 DJ10,
5 Sulfur Q.Qjl Q_Q16.
E Chrsmium 0 04

,_

E Rickel QJ],
.

5 Melghdesen Q_Q1 .

Heat Treatunent Not aiven on CMTR

Another Test for This Line item? Y. Add Romerks? y,,

Herdness vos performed et our inhouse Meterials Laboratory on meterial

from stock using Rockvell B herdness tester. The Reckvell B Herdness

(87 for CNS-027-A) vas converted to Brinell using Tsble 2 from ASTM

E140 and entered into Test Dete Worksheet. Chemistry vos performed by

en outside laboratory on Duke's Approved Yendors List. The tensile

specimens vos approximetly I /2 inch in diameter and the test vos
,

performed inhouse.

|

O'

4.4-96
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iD(V NRC 88-05

TEST DATA WORKSHEET '

Test Results for Line item CNS-027 --Specimen ID CNS-027-8

Test Date CMTR Date
Tensile Strength (psi) 79.500 73.345
YleId Strength (psi) 43.000 40.280
5 Elongetion 19. 19_1
5 Redacties in Aree 10. 516.
Herdness (BHN) J.5.1

5 Cerbea Qll 911
5 Hengenese DR 9 Es.
2 Silices 9_21 011
X Phospherous D_Q.Qi DE.E
5 Sutfar Q.9 lb. D.Ql.6.
5 Chromium 9.Q1 -

-

5 Rickel Q_QJ. ,

5 Melgbdenem Q_QJ

Heat Treatment Not aiven onCMTR

Another Test for This Line item? y Add Remarks? y.,

Herdness vos performed at our inhoine Meterials Laboratory on meterial

from stock using Rockvell B herdmss tester. The Rockvell 8 Herdness

(81 for CNS-027-8) vos converted to Brinell using Table 2 from ASTM

El 40 eM entered into Test Date Worksheet. An EQUOTIP Herdness Yalue

(414 Lo) vos obtained from a flat surface where the tensile semple or

the semple for chemical snelysis vos removed. Chemistry vos performed

by en outside laboratory on Duke's Approved Yendors List. The tensile2

specirm vos approx'.metly I /4 inch in diameter and the test vos

performet inhouse.

O:

4.4-97
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-027 --Specimen ID CNS-027-C

Test Date CMTR Date
Teostle Strength (psi) 86.800 73.345
Yleid Streatth (pst) 44.900 40.280
5 Elongetion 22. 1Q.5.
5 Redsetten la Aree di 14 ),
Nordeess (BHII) J.61

5 Cerhea QR Qll.
5 Mengenese D_Q1 0.11.
5 Silleen p_29. D_Z1
5 Phosphereus 9.01Q. D.D.I.D.
5 5elfor 9 911 D_Q11
5 Chromium Q_Q4
5 Itickel 9.Q1 -

5 Heighdesem Q.91 .

Heat Treatmeat Not aivenonCMTR

Another Test for This Line item? y Add Romerks? y.

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell B hardness tester. The Rockvell B Herdness

(86 for CNS-027-C) vos converted to Brinell using Table 2 from ASTM

El 40 and entered into Test Deta Worksheet. An EQUOTIP Herdness Yalue

(430 Lo) vos obN erd from a flat surface vnere the tensile semple or

the sample for chemical analysis vos removed.Chemtstry vos performed

by en outside laboratory on Duke's Approved Veners List. The tensile

specimens vos approximetly 1/2 inch in diameter and the test vos

performed inhouse.

O

4.4-98
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line item CNS-027 --Specimen ID CNS-027-0

Test Data CMTR Date
Tensile Strength (pei) 86.200 73.345
Yield Strength (psi) 45.700 40.280
5 Elongetion 21 39.1
5 Redoction la Arce 43. 14.6.
Hereness (BHN) 161

5 Cerhea Q1L Q11
5 Hengenese Q10. Q_Qs.
5 Silicea Q1L Q 2}.
5 Phospherous QaQ1 QJ10.
5 Sulfur Q_Q10. Q_Q16.
5 Chromium D.Q.4. _

5 Nickel Q_Q.}.
5 Helgbdenum Q3L

Heat Treatneat Not oivenonCMTR

Another Test for This Line item? jf. Add Romerks? y.

Herdness vos performed at our inhouse Meterials Laboratory on meterial

from stock using Rockvell 8 lardness tester. The Rockvell 8 Herdness

(85 for CNS-027-D) vos converted to Brinell using Table 2 from ASTM
'

El 40 and entered into Test Data Worksheet. An EQUOTIP Herdness Yalue

(432 Lo) vea obtained from a flat surface whsre the tensile semple or

the semple for chemical snelysis ves removed. Chemistry vos performed

by en outside laboratory on Duke's Approved Yendors List. The tensile

specimens ves approximatly I/2 inch in diameter and the test vas

lperformed inhouse.

O

4.4-99
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DATA REPORT FOR NONCONFORMING

OR INACESSABLE FL ANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station

has found a 3/4 Inch,1500 pound, raised f ace, socket weld flange, Heat *
A23 made from SA10S material that was below mlnlmum hardness (137
Brinell). The readings were taken with an E0VOTip Hardness Tester and the

average was 387 LD which converts to 131 Brinell. The temperature of the
0flange was 97 F. Using the temperature correction factor developed by EPRI

(+ 7), *.he corrected value is 394 Lo whlch converts (0136 Brinell. The flange
is located in the Unit 2 Main Steam Auxillary Equlpment System (ASME Class

2) next to the Auxillary Feedwater Pump Turbine (IS0* CN-2SA-029, Weld
'l). Duke's Design Engineering Department is performing the JCO.

n SAMPLE NO. CNS-014-A

U LOCATION 150' CN-2SA-029 WELD *l. ASME Class 2.

Line is connected to Aux. FDWP Turbine Stoo Valve

SIZE 3/4 tnch.1500 Pound. Sch. 80
TYPE Raised Face. Socket Weld

HEAT NO. A23.
NATERI AL ASME SAIOS (Allowable Min. Hardness 137 Brinell)

IN-SITU HARDNESS TEST 387 Ln (131 Brinell)

TEMPERATURE 920F (EPRI Correction Factor +7)

CORRECTED HARDNESS 394 LnB.35 Brinell)
DATE FOUND 07/20/88 TINE 10_00 ,

'

DATE REPORTED 07/22/88 _ TIME 931
F

4.5-1
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k
DATA REPORT FOR NONCONFORMING

OR INACFSSABLE FL ANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station

has found a 2 inch,1500 pound, raised f ace, socket weld flange, Heat ' COP
made from SA105 material that was below minimum hardness (137 Brinell).
The readings were taken with an EQUOTip Hardness Tester and the average

was 362 to which converts to 115 Brinell. The temperature of the flange
0was 323 F. Using the temperature correction f actor developed by EPRI

(+52), the corrected value is 414 Lo which converts (0150 Brinell. The

flange is located in the Unit 1 Auxillary Feedwater System and is classified
as Duke Class F, selsmic, (150' CN- 1CF-046, Weld #8). Duke's Design

Engineering Department is performita the JCO.

p SAMPLE NO. CBS-00.4-E
< LOCATION IS0* CN-lCF-046 WELD #8. Duke Class F (selsmic).

SIZE 2 Inch.1500 pound. Sch 80

TYPE Raised Face. Socket Weld

HEAT NO. CQE
MATERI AL ASME SA105 (Allowable Min Hardness 137 Beinell)

IN-SITU HARDNESS TEST 362 Ln(l15 Brinell)
TEMPERATURE 323.0 F (EPRI Correction Factor +S2)
CORRECTED HARDNESS 414 Ln (150 Brinell)
DATE FOUND Non-Safety TIME -

DATE REPORTED 07/22/88 TIME 9._45

;

r

O
I
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DATA REPORT FOR NONCONFORMING

OR INACFAS ABLE FL ANGES

in response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station

has found a 2 Inch,1500 pound, raised f ace, socket weld flange, Heat * COP
made from SA105 material that was below mlntmum hardness (137 Brinell).
The readings were taken with an EOUOTIP Hardness Tester and the average
was 355 LD which converts to 111 Brinell. The temperature of the flange

0was 323 F. Using the temperature correction factor developed by EPRI
(+52), the corrected value is 407 LD which converts tol45 Brinell. The

flange is located In the Unit 1 Aux 111ary Feedwater System and is classified
as Duke Class F, seismic,(IS0* CN-lCA-104, Weld 81). Duke's Design

Engineering Department Is performing the JCO.

p SAMPLE NO. CNS-004-F
V LOCATION ISO * CN-ICA-104 WELD *l. Duke Class F (selsmic).

SIZE 2Jacn.1500 Pound. Sch 80
TYPE Raised Face. Socket Weld

HEAT NO. CQE
MATERI AL ASME SA105 ( Allowable Min Hardness 137 BrInell)

IN-SITU HARDNESS TEST 355 Ln.(III Brinell)
TEMPERATURE 323.0 F (EPRI Correction Factor +52)
CORRECTED HARDNESS 407 Ln (145 Brinell)
DATE FOUND Non-Safety TIME -

DATE REPORTED 07/22/88_ TIME 9.4.3

O
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DATA RCPORT FOR NONCONFORMING

OR INANSABLE FL ANGES

In response to NRC Bulletin 88-05, Supplement I, Catawba Nuclear Station

has found a 1 inch,300 pound, raised face, socket weld fl-age, Heat * A23
made from SA105 material that was below minimum hardness (137 Brinell).
The readings were taken with an EQUOTIP Hardness Tester and the average

was 391 Lo which converts to 134 Brhell. The temperature of the flange
0was 111 F. USIng the temperature correction factor developed by EPRI

(+ 12), the corrected value Is 403 LD whicn converts t0142 Brinell. The

flange is located in the Unit 2 Diesel Generator Engine Starting Air Systerr,
(ASME Class 3) on a crain line coming from the 2A2 Starting Alr Tank (150'
CN-2VG-005, Weld '4). Duke's Design Engineering Department is performing
the JCO.

b, SAMPLE NO. CNS-013-A
LOCATION 150' CN-2VG-00S WELD '4. ASME Class 3.

Drain line to the 2A2 Diesel Gen. Starting Air Tank
SIZE 1 inch. 300 pound. Sch. 40

TYPE Raised Face. Socket Weld
HEAT NO, A23.

'

NATERI AL ASME SA10S ( Allowable Min Hardness 137 Pring111

IN-SITU HARDNESS TEST 391 Ln (134 Brinell)
0TEMPERATURE il1 F (EPRI Correction Factor +12)

CORRECTED HARDNESS 403 Ln (142 Brinell)
-

'

DATE FOUND 07/21/88 TINE .lfL00 -

DATE REPORTED 07/22/88 TIME 9A5

Ov
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DATA REPORT FOR NONCONFORMING

OR INACMSABLE FLANfd1

In respcase to NRC Bulletin 88-05, Supplement 1 Catawba Nuclear Station

has found a 1 Inch,300 pound, raised f ace, soJset weld flange, Heat * A23
made from SA105 materlsl that was below mlnlmum hardness (137 Brinell).
The readings were taken with an EQUOTIP Hardness Tester and the average

was 391 L9 which converts to 134 Brinell. The temperature of the flange
0was 102 F. Using the temperature correction factor developed by EPRI (+9),

the corr 0cted value is 400 LD which converts tol40 Brinell. The flange is
located in the Unit 2 Diesel Generator Engine Starting Air System (ASME
Clats 3) on a drain line coming from the 282 Starting Alr Tank (IS0* CN-
2VG 006, Weld #4). Duke's Design Engineering Department is performing the
JCO.

O('3 SAMPLE NO. CRS-013-B,

LOCATION 150' CN-2VG-006 WELD #4 ASME Class 3.
Drain line to the 2B2 Olesel Gen Starting Air Tank

SIZE 1 Inch. 300 Pound. Sch. 40
TYPE Raised Face. Socket Weld

HEAT NO. e21
MATERI AL ASME SA105 ( Allowable Min. Hardness 137 Brinell) |

IN-SITU HARDNESS TEST 391 Ln (134 Brinell)
' TEMPERATURE .l020 F (EpRI Correction Fatter +9)

CORRECTED HARDNESS 400 Lg(140 Brinell)
DATE FOUND 07/21/88 TIME jftQQ

DATE REPORTED 07/22/88 TIME 9A5
-

0
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July 26, 1988

MEMORANDUM FOR FILE

S"biect: NRC Bulletin 88-05, Supplement 1
Nonconforming Materials Supplied By
Piping Supplies, Inc. at Folsom, New
Jargey and West Jersey Manufacturing
Company at Williamstown, New Jersey
Report of Deviation from Specification
Based on In-Situ Hardness Testing (EQUOTIP)
Report Number 1

This akmorandum documents a report made to the NRC Operations Center in
accordance with NRC Bulletin 88-05, Supplement 1.

Date Found: July 20,1988
Time Found: 10:00
Date of Call: July 22, 1988
Time of Call: 09:45
Duke Personnel Participating: n.W. Whitaker, P.G. LeRoy, J.S. Warren, cud

h.L. Williarc
NRC Duty Person: Gould
Unit (s) Af fected: Catawba 1 and 2
Power Level - Unit 1: 100%

Power Level - Unit 2: 5% (Mode 2)
.

The followirg information (except sample number and ISO number) on five
flanges installed at Catawba was given to the NRC:

,

Sample (ISO f): CNS - 014A (ISO CN-2SA-029-1)
Size 3/4 inch
Rating: 1500 psi
Type Raised Face, Socket Veld
Heat Code f: A23
Minimus Allowable Hardness Reading: 137 Brinell

i

| Ma:erial SA 105
| Actual Hardness Reading: 131 Brinell (136 Brinell with

temperature correlation)

O
|

I 4.5-6
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Memorandum For File (Report Number 1)
.

July 26,1988

[] Page 2
\ _/s

Locatiov: System SA, Main Steam Supply to
Auxiliary Equipment (Includes
Auxiliary Feedwater Pump Turbine) Unit
2 only

Class: ASME 2
Temperature: 97 degrees-F

Samples (ISO d's): CNS - 004E, F ( G:0 CN-1CF-4 6-8);
CU-1CA-104-1)

Size: 2 inches
Rating: 1500 i
Type Raised Face, Socket Weld
Heat Code f: COP
Minimuu Allowable Hardness Reading: 137 Brinell
Material: SA 105
Loca tior.: Systen CA, Auxiliary Feedvater Warming

Line to S/G Nozzles Unit 1 Only
Actual Hardness Reading: 115, 111 Brinell (150,145 Brinell

O' with tamperature correlation)

Class: Duke Class F (Seismic)
Testerature: 323 degrees-F, 323 degrees-F

The above samples were stated to be in a seismically designed cystem, not
safety-related.

Samples (ISO l's): CNS - 013A, B (ISO CN-2VG-5-4);
CN-2VG-6-4)

Size: 1 inch
Ra ting: 300 i

'

Type Raised Face, Socket Weld
Heat Code f: A23
Minimum Allowable Hardness Reading: 137 Brinell
Material: SA 105
Location: Diesel Generator Starting

Air System (VG) Unit 2 Only
Actual Hardness Reading: 134, 134 Br t.ieli (142,140 Brinell

with temperature correlation)
CJass: ASME 3
Temperature: 111 degrees-F,102 degrees-F

.

The NRC duty person was advised that all reported hardness readings did notO use NUMARC/EPRI temperature correlations.

4,5-7
.
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Memorandum for File (Report Number 1)
July 26, 1988
Page 3

%)
,

The accep et.b ility of applying these temperature correlations prior to

determining 4 8-hour reportability and the need for a justification for
continued operation was confirmed in a July 26, 1988 call to Ed Baker, ONRR,
the NRC technical contact for Bulletin 88-05 ano Supplement 1. Based upon
this later interpretation received from the NRC, the above flanges - except
for Sample CNS-014-A (ISO CNS-2SA-029-1) would have passed the EQUOTIP-

Hardness Testing.

.V.

48= ~

,

,

J.S. Warren
Licensing

JSW/217/ bhp

xc J.W. Glenn
O R.D. Ivey
Y R.L. Williams

R.M. Glover
D.E. Whitaker
N.A. Rutherford
P.G. LeRoy
CN-801.01
CN-815.02
(9)

,

6

O

4.5-8
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, DATA REPORT FOR NONCONFORMING

OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station

has found a 3/4 Inch,1500 pound, raised f ace, socket weld flange, Heat *

A23 made from SA105 material that was below minimum hardness (137
Brinell). The readings were taken with an EOUOTIP Hardness Tester and the

average was 382 Lo which converts to 128 Brinell. The temperature of the
0flange was 126 F. Using the temperature correction factor developed by

EPRI (+ 16), the corrected value is 398 Lo which converts tol38 Brinell. The

flange is located in the Unit i Feedwater Pump Turbine Exhaust System
(ASME Class 3) next to the Auxilla.,/ eedwater Pump Turbine (IS0" CN-1TE-F

027, Weld "26). Duke's Design Engineering Department is performing the
JCO.

SAMPLE NO. CNS-014-D

LOCATION 150" CN-1TE-027 WELD "26. ASME Class 3
SIZE 3/4 lnch. IS00 pound. Sch. 80.

TYPE Raised Face. Socket Weld

HEAT NO. 421
MATERI AL ASME SA10S (Allowable Min, Hardness 137 Brine 10.

IN-SITU HARDNESS TEST 382 Ln (128 Brinell)
TEMPERATURE .125.0 F (EpRI Correction Factor + 16).

CORRECTED HARDNESS 398 Lp,(138 Brinell)-

DATE FOUND 07/22/88 TIME .L4.15.
DATE REPORTED 07/22/88 TIME .1.L45.

O

4.5-9
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, DATA REPORT FOR NONCONFORMING

( ' ',NAGSS ABLE FL ANGES

in response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station

has found a 3/4 inch,1500 pound, rdsed face, socket weld flange, Heat *

A23 made from SA105 material that was below minimum hardness (137
Brinell). The readings were taken with an E0VOTIP Hardness Tester and the

average was 378 t.o which conve '.3 to 125 Brinell. The temperature of the
0flange was 139 F. Using the ter Jerature correction factor developed by

EPRI (+ 19), the corrected value is 397 Lo which converts t0138 Brlhell. The

flange is located in the Unit 1 Feedwater Pump Turbine Exhaust System
(ASME Class 3) next to the Auxillary Feedwater Pump Turbine (150" CN-lTE-

027, Weld "27). Duke's Design Engineering Department is performing the

JCO.

SAMPLE NO. CNS-014-E

LOCATION !S0" CN-1TE-027 WELD 827. ASME Class 3.
SIZE 3/4 lnch. lS00 Pound. Sch 80
TYPE Raised Face. Socket Weld,

HEAT NO. A23.
MATERI AL ASfjA10S (Allowable Min. Hardness 137 Brinell)'

IN-SITU HARDNESS TEST 378 Ln (12S Brinell)

TEMPERATURE 139.0 F (EPRI Correction Factor + 19)
CORRECTED HARDNESS 397 Ln (138 Brinell)

DATE FOUND 07/22/88 TIME J.115.
DATE REPORTED 07/22/88 TIME L4di

O

4.5-10



DATA REPORT FOR NONCONFORMING |

OR INANSABLE FLANGES

in response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station

has found a 3/4 inch,1500 pound, raised f ace, socket weld flange, Heat *
A23 made from SA105 material that was below minimum hardness (137
Brinell). The readings were taken with an EoVOTIP Hardness Tester and the

average was 384 LD which converts to !29 Brinell. The temperature of the
0flange was I 18 F. Using the temperature correction factor developed by

EPRI (+ 14), the corrected value is 398 LD which ccnverts tol 38 Brinell. The

flange is located in the Unit 1 Main Steam Aux 111ary Equipment System

(ASME Class 2) next to the Auxillary Feedwater Pump Turbine (150" CN-

ISA-024, Weld "| 3). Duke's Design Engineering Department is performing
the JCO.

SAMPLE NO. CNS-014-F

LOCATION 150" CN-1SA-024 WELD "13. ASME Class 2.
'

SIZE 3L4jpch. IS00 Paund. Sch. 80

TYPE Raised Face. Socket Weld

HEAT NO. 623.
MATERI AL ASME SA10S ( Allowable Min. Hardness 137 Brinell)

IN-SITU HARDNESS TEST 384 Ln (129 Brinell)
TEMPERATURE j_LB.O F (EPRI Correction Factor +14)

CORRECTED HARDNESS 398 Ln_L138 Brinell)
DATE FOUND 07/22/88 TIME L4Jji

DATE REPORTED 07/22/88 TIME .L4Si

|

O|

4.5-11i
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DATA REPORT FOR NONCONFORMING

OR INArESABLE FLANGES

in response to NRC Bu!1etin.88-05, Supplement 1, Catawba Nuclear Station

has found a 3/4 inch,1500 pound, raised f ace, socket weld flange, Heat *
A23 made from SA105 material that was below mlntmum hardness (137
Brinell). The readings were taken with an EQUOTIP Hardness Tester and the

average was 394 LD which converts to 136 Brinell. The temperature of the
0flange was 123 F. Using the temperature correction factor developed by

EPRI (+ 15), the corrected value is 409 f..D which converts tol46 Brinell. The

flange is located in the Unit i Main Steam Auxillary Equipment System
(ASME Class 2) next to the Auxillary Feedwater pump Turbine (150" CN-

1SA-025, Weld "13). Duke's Design Engineering Department is performing
the JCO.

SAMPLE NO. ENS-014-G

LOCATION IS0" CN-!SA-025 WELD "13. ASME Class 2.
iSIZE 3/4 Inch.1500 pound. Sch. 80

TYPE Raised Face. Socket Weld

HEAT NO. 62.3.
MATERI AL ASME SA105 (Allowable Min. Hardness 137 Brinell)

IN-SITU HARDNESS TEST 394 Ln (136 Brinell)
TEMPERATURE .123.0 F (EpR! Correction Factor + 15)

CORRECTED HARDNESS 409 Ln (146 Brinell)

DATE FOUND 07/22/88 TIME .L4J.5.
DATE REPORTED 07/22/88 TIME .lfL45.

O

4.5-12
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July 26, 1988

MEMORANDUM FOR FILE

Subject: NRC Bulletin 88-05, Supplement 1
Nonconforming Materials Supplied By
Piping Supplies Inc. at Folsom, New
Jersey and West Jersey Manufacturing
Company at Williamstown, New Jersey
Report of Deviation from Specification
Based on In-Situ Hardness Testing (EQUOTIP)
Report Number 2

This memorandum documents a report made to the NRC Operations Center in
accordance with NRC Bulletin 88-05, Supplement 1.

Date Found: July 22, 1988
Time Found: 14:15
Date of Calls July 22, 1988
Time of Call: 14:45
Duke Personnel Participating: D.W. Whitaker and J.S. Warren
NRC Duty Person: Jolliffe

Unit (s) Af fected: Catawba 1
Power Level - Unit 1: 100%
Power Level - Unit 2: 5% - 10%

The following information (except sample number and ISO number)on four flanges
installed at Catawba was given to the NRC:

Sample (ISO f): CNS - 014D (ISO CN-1TE-027-26)
Size: 3/4 inch
Rating: 1500 i
Typer Raised Face, Socket Wald j
Heat Code f: - A23
Minimum Allowable Hardness Reading: 137 Brinell
Katerial: SA 105
Actual Hardness Reading: 128 Brinell (138 Brinell with

temperature correlation)
Location: FDWP Turbine ExhaJet System (System

0 TE)
,

Class: ASME 3
Temperature: 126 degrees-F

.

'

4.5-13
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Memorandum For File Report Number 2
July 26, 1988 .

,_

(
Page 2

Sample (ISO f): CNS - 014E, (ISO CN-1TE-027-27)
Size: 3/4 inch
Rating: 1500 #
Type Raised Face, Socket Weld
Heat Code #2 A23
Minimum Allowable Hardness Reading: 137 Brinell
Material: SA 105
Location: FDWP Turbine Exhaust System (System

TE)
Actual Hardness Reading: 125 Brinell (138 Erinell with

temperature correlation)
Class: ASME 3
Temperature: 139 degraes-F

Sample (ISO f): CNS - 014F (ISO CN-lS A-024-13)
Size: 3/4 inch
Rating: 1500 i

O Type Raised Face, Socke. Weld
Heat Code #2 A23 .'

h!nimum Allowable Hardness Reading: 137 Brinell

Material: SA 105
Location: Main Steam to Auxiliary Equipmect

(System SA)
Actual Hardness Reading: 129 Brinell (138 Brine 1* sich

i temperature correlation /
,

Class: ASME Class 2
Temperature: 118 degrees-F

Sample (ISO f): CNS - 014G (ISO CN-1SA-025-13)
Size 3/4 inch ,

Rating: 1500 i
Type Raised Face, Socket Weld
Heat Code f: A23
Minimum Allowable Hardness Reading: 137 Brinell
Material: SA 105
Location: Main Steam to Auxiliary Equipment

i (System SA)
Actual Hardness Reading: 136 Brinell (146 Brinell with

temperature correlation)
Class: ASME Class 2
Temperature: 123 degrees-F

4.5-14
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Menorcadum for Filo Report Nuubor 2
July 26, 1988
Page 3

The NRC duty person was advised that all reported hardness readings did not
use NUMARC/EPRT tempe::sture correlations.

The acceptability of applying these temperature correlations . prior to
Idetermining 48-hour reportability at.d the need for a justification for

continued operation waJ confirraed in a July 26, 1988 call to Ed Baker, ONRR,
the NRC technical contact for Bulletin 88-05 and Supplement 1. Based upon
this later interpretation received from the NRC, the above flanges would have
passed the EQUOTIP Hardness Testing.

- WA '

.

[

'' J.S. Warren
Licensing

JSW/218/ bhp

xc: J.W. Glenn
:R.D. Ivey

R.L. Williams
R.M. Glover
D.E. Whitaker
N.A. Rutherford

i P.G. LeRoy
CN-801.01
C N-815.02
(9);

(

>

O

1 4.5-15
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DATA REPORT FOR NONCONFORMING

OR INANSABLE FLANGES

in response to NRC Bulletin 88-05, Supplement I, Catawba Nuclear Station

has found a 1 Inch,150 pound, ralsed face, blind flange, Heat * UE made

from SA105 material that was above maximum hardness (187 Brinell). The
readings were taken with an EQUOTip Hardness Tester and the average was

477 Lo which converts to 200 Brinell. The temperature of the flange was
0117 F. Ustng the temperature correction f actor developed by EPRI (+ 13), tne

corrected value is 490 Lo which converts to 211 Brinell. The flange is
located in the Unit 1 Lube 011 System on the IB Emergancy Diesel Generator

and is classified as ASME Class 3. Duke's Design Engineering Department is

performing the JCO.

SAMPLE NO. CNS-025-A
LOCATION DRAWING CNI-LD 1503 Rev. 2. ASME Class 3.

SIZE 1 Inch.150 Pound
TYPE Raised Face. Blind

HEAT NO. UE
MATERI AL ASME SA105 (Allowable Max. Hardness 187 Brinell)

IN-SITU HARDNESS TEST 477 Ln (200 Brinell)

TEMPERATURE .LL2 F (EPRI Correction Factor + f 3)
CORRECTED HARDNESS 490 Ln (211 Brinell)

DATE FOUND 08/03/88 TIME .152Q
DATE REPORTED 08/05/88 TIME 1HQ

O
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August 5, 1988

MEMORANDUM FOR FILE

Subject: NRC Bulletin 88-05, Supplement 1
Nonconforming Materials Supplied By
Piping Supplies Inc. at Folsom, New
Jersey and West Jersey Manufacturing
Company at Williamstown, New Jersey
Report of Deviation from Specification
Based on In-Bitu Hardness Testing (EQUOTIP)
Report Number 4 (Catawba Unf.t 1)

This memorandum documents a report made to the NRC Operations Center in
accordance with NRC Bulletin 88-05, Supplement 1.

Date Found: August 3, 1988
Time Found: 15:30
Date of Call: August 5, 1988
Time of Call: 09:00
Duke Personnel Participating: J.W. Glenn, J.S. Warren, and D.E. Whitaker
NRC Duty Person: Gould
Unit (s) Af fected: Catawba Unit 1
Power Level - Unit 1: 100%
Power Level - Unit 2: 100%

The following information (except sample number and ISO number) on one flange
I installed at Catawba was given to the NRC:

Sample (ISO f): CNS - 025A (CNI-LD 1503.Rev.2)
Size: 1 inch
Rating: 150 i
Type Raised Face, Blind
Heat Code #: UE
Maximum Allowable Hardness Reading: 187 Brinell
Material: SA 105
Actual Hardness Reading: 200 Brinell (2_1J Brinell with

temperature correlation)

O
4,5-17
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Memorandum for File (Report Number 4)
August 5, 1988
Page 2

Location: IB Emergency Deisel Generator Lube Oil
System. Unit 1 Only

Class: ASME Class 3
Temperature 117 Degrees-F

Prepa n of a JC0 is in progress,

fg
.

J.S. Warren
Licensing

JSW/218/ bhp

xc J.W. Glenn
R.D. Ivey

O- R.L. Williams
R.M. Glover'

D.E. Whitaker
N.A. Rutherford
P.G. LeRoy i

CN-801.01
i CN-815.02

(9)

i
r

!

-

'
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I CORM 101.1 | AEVISION 11 I'n e$ c" * m'

( CERT 1FICATION OF ENGINZERING CALCULATION
''

CA d# A !" 2STATION AND UNIT NUMBER

OM I!I 4 !" A dh #M
TITLE OF CALCULATION

P/ R Mo. d - ces - b 222.
C W - I 2 32. d 0 - 00 - 0096CALCULATION NUMBER

ORIGINALLY CONSISTING OF:

I THROUGHPAGES

" %
TOTAL ATTACHMENTS TOTAL MICROFICHE ATTACHMENTS

TOTAL VOLUMES - |

THESE ENGINEERING CALCULATIONS COVER QA CONDITION . fITEMS.lN ACCORDANCE WITH
ESTABLISHED PROCEDURES, THE QUALITY HAS BEEN ASSURED AND I CET4TIFY THAT THE ABOVE

CALCULATION HAS BEEN ORIGINA . CHECKED OR APPROVED AS NOTED 2ELOW:

I !TIFI DATEORIGINATED BY - - ,

CHECKED BY DATE B 1/ eS

^ DATE 8/J/ W
APPROVED BY

ISSUED TO GENERAL SERVICES DIVISION DATE

RECEIVED BY GENERAL SERVICES DIVISION DATE

MICROFICHE ATTACHMENT LIST: O Yes Xtio SEE BACK Of FORM
I'hg

ag cALCut4tCN PAGE$ 0,Cu ATTACHMENT $ MN VOLUVES CAIO CHKo Am

agcao.-o j emnoaim o j em,o .w.o cuno .x o em om on*wco

I

|
|
i i i i

.

O
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C N C - | 2. 5 2 , 90 - ff - D Q 'f6 6 .R.L.lN & _ g/g ygg
ff,/ gc y DOCUMENTATION SUMMARY M 4,- @ gjg.

DesignProcedureutilizedinthepreparationofthesecalculation[basedonI.1
internal C ; external C pressure criterlag

Calculation for required pipe wall thickness: Ua.

b. Calculation for overpressure capability for prespecified p(pe wall
thicknesses:

c. Method utilized for calculations: Manual U Computer C

Mark "X" In all applicable blocks.

y of [afen!n 70 h1.2 Brief Statement of Problems: $u be

.

1.3 Statement of the Relation to Nuclear Safety: ku b/ hA 5 5 han

, b- [ o n -i on

1.4 Applicable Codes and Standards Utilized:

ASNIE Sechrom Y
(Sponsor Soc.) (Unique identity Nc . & Data) (Subsection or Paragraph No.)

15 List All Other Design Criteria Utilized: OM

1.6 List Design Criteria in the PSAR/FSAR bearing on these calculations, including
page, paragraph, and revision date as applicaole:

Ye r\ l

1.7 l.lst all Other Design Assumptions Utilized: A/o -

1.8 Statement of General or Specific Conclustions, As Applis 'ulo: N r se

i m D & Ck D eD#ta b l ? ./ -
kr4rs e ne

* J i f
i

The complete calculation (s) and necessary supporting documents shall be bound19 The completed presen-
together with an appropriate cover sheet properly labeled.O tation of these calculations shall be such that an appropriately quallfled
person can review the documentation.
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DATA REPORT FOR NONCONFORMING

OR IN ANS ABLE FL ANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 3/4 Incn,1500 pound, raised f ace, socket weld flange, Heat "

A23 made from SA105 material that was below minimum hardness (137
Brinell). The readings were taken with an EOUOTIP Hardness Tester and the

average was 387 Lo which converts to 131 Brinell. The temperature of the
flange was 97 F. Using the temperature correction f actor developed by EPRI0

(+7), the corrected value is 394l.o which converts tol36 Brinell. The flange
is located in the Unit 2 Main Steam Auxillary Equipment System (A,SME Class
2) next to the Auxillary Feedwater Pump Turbine (150' CN-2SA-029, Weld

"l). Duke's Design Engineering Department is performing the JCO.

SAMPLE NO. CNS-014-A

LOCATION 130" CN-2SA-029 WELD "1. ASME Class 1

Line is connectea to Aux. F0WP Turbine Stoo Valve

SIZE 3/4 inch.1S00 pound. Sch 80

TYPE Raised Face. Socket Wild

HEAT NO. A21
MATERI AL ASME SAIOS ( Allowable Min Hardness 137 Brinell)

IN-slTU HARDNESS TEST la2.La(131 Brinell)
TEMPERATURE 92 F (EPRI Correction Factor +7)0

CORRECTED HARDNESS 191La(136 Brinell)
DATE FOUND 07/20/88 TIME J.01Q
DATE REPORTED 07/22/88 TIME 9A1

,

O
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O CSPT-88-CN-082

August 24, 1988

T. F. Wyke, Chief Engineer
Mechanical / Nuclear Division

Attention: R. L. Williams

Re: Catawba Nuclear Station, Unit 2
pIR 0-C88-0222
Flange Operability Review
for NRC Bulletin 88-05
File No.: CN-1206.02-86

CSPE has reviewed the flange data transmitted by memo from R. L. Williams on
for Flange ID #CNS-014, a 3/4 inch, 1500 pound, raised face,July 21, 1988

socket weld flange. The system is found to be operable for piping analysis
considerations with the subject flange in place.

If there are any questions, please contact F. T. Rickenbaker at extension
t

3-7451.

S. B. Hager, Chief Engineer
Civil / Environmental Division

} n.b
By: D. L. Caldwell

Supervising Design Engineer

FTR/enm

cc M. S. Sills
central Records

,

O
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O
FLANGE EVALUATION

SUMMARY

A23o Sampie No. c uS- o I4-- A neat No.

o F1ange Description V$ 1700 " Fo w d S-{t|| See|ce) |{/e fd
'

to SA - 10V ,

o Construction Isometric C A/ ' 2. 5 A - 02. 9

Design Iso. and Flow Diagram d A/-24 92- SA 008 CN- 2 F13 - /. /o _

o Design Conditions / |9{p57o af 4 OO*F Code & Class - Sec.E C/. 2.

O Corrected Brinell Hardness /35 _

o Equivalent Strength (o4- 000 psi 7en5if/
; ,

C A/ c - 2 2 04. 02. - 5 4 - 2 00 /o Piping Analysis Calculation No.

,5 / g g, rgy;gwf/ yk $ an do Conclu2 ions: 8Yer55 [ghy5

f ro N ff h .$from join .ct. S fe5S S Anin s ho

TL e e p vi e n+ s h e n f a c +,soo p , ,s snlyl

no d 97. Ie,, -Ilen He r ep v <d 90,0 00 > s 1 -i

vChay fa '/kis Na.nyeT(.e norm \ pressu r ee

des f a2foo y si c.om p reA fois over A.'

pussavt' of IIST ys 7- B a. ser) on our rMcy

con >1|u N i3
,

ck e ny m a. r 9 n , % edop era hsn -
tut 0 fke i sve

a ueph Me fo<1%e con

Date: 7 8
Prepared by: . .

,

7!27/$6Date:Checked by:

O r '

4.5-7

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



C A/ C - /2 3 2. p p -f 4-p/ %
pp.,nr

(-
V DATA REPORT FOR NONCONFORMING

OR INACMSABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station

has found a 1 inch,150 pound, raised f ace, blind flange, Heat * UE made

from SA105 material that was above maximum hardness (187 Brinell). The
readings were taken with an EOUOTIP Hardness Tester and the average was
477 Lo which converts to 200 Brinell. The temperature of the flange was

0117 F. Using the temperature correction factor developed by EPRI (+ 13), the
corrected value is 490 Lo which converts to 211 Brinell. The flange is
located in the Unit I Lube 011 System on the IB Emergancy Diesel Generator

and is classified as ASME Class 3. Duke's Design Engineering Department is
performing the JCO.

SAMPLE NO. CNS-025-A
LOCATION DRAWING CNI-LD 1503 Rev. 2. ASME Class 3.
SIZE I inch.150 pound

'
TYPE Raised Face. Blind

HEAT NO. E
MATERI AL ASME SA105 ( Allowable Max. Hardness 187 Brinell)

IN-SITU HARDNESS TEST _42Zigj200 Brinell)
CTEMPERATURE LLI F(EPRI Correction Factor +13)

CORRECTED HARDNESS _49.Q1g(21i Brinell)

DATE FOUND 08/03/88 TIME 151Q
DATE REPORTED .QB/05/88 TIME 1QQ

O
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FLANGE EVALUATION

SUMMARY

o Sample No. C M $ -C 2 7-A Heat No. Ob
o Flange Description l"- 15 o# Fo r< </ The/ Bh - / F 4 n<e.

SA -10T ( P< ; lied i T ir el 'fo< h" Wr r e on n eci'sd ' '
In $m est P,4:/ CNI_-lP2Fo5o Construction Isometric

Design Iso. and Flow Diagram CNA1-/30/.00 -0/11 00/ f (W- 2.604 - 2.2o

o Design Conditions 20 r, r 4 /> 2 00 ' F Code a Class AsME B Cl.3

o Corrected Brinell Hardness 2 11 ( Ma x . <//ow. 107)

o Equivalent Strength MA.
o Piping Analysis Calculation No. /// .
o Conclusions: Ae ffa.naf 75 in ou.nke c/ o n "fog o[g. ta.n[<. yk f(d

f /cg|$,iS Venkeb fo akr\osp) fit So Ner/ g re* Au frps$ayr
esotiers sloaldbeu

I\ %"i.p. f h e is fred in+o tLe fhn. fredR e L g e wLf .)
u

a.pp r ec ; al;< <he r n a.I loa d s a.y .

%< bol% peloa u d k so,,e deg e<< d du dd:$.
Any urelhy K f myAt 4we seen lon < woa// 4e a
si.d well or sell fille + well. TLe loals on b(< fLy

kd e n su.gA %f' steald s o y c ra.d , s ec u r, tkey |<<ve
d.oall .it & p rop o gaie . hsed on w revi ed, we anst

Adle 6 confi s a <d cy er a. honFATS L.3< a.cvf

M Date: 23 T9
Prepared by: . .

Checked by: .
Date: GN/ 88

0r
' '
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