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1 NT T
1.1  OVERVIEW

The purpose of this document is to provide the Duke Power Company response to
the U.5. 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 Bu)letin 8805,
In regard to Supplement 2, the contents of this Duke response are inclusive of
all actions tat=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
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.

An action plan was developed by the task force to define the initial interface
with vendors possibly supplying Duke with WJM and PS! 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
written for each nuclear station to cover Bulletin 88-05 and Supplement 1. The
PIR is the Duke administrative process for identifying ».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.

Duke Power also participated in the NUMARC/EPRI cooperative efforts to address
Bulletin 88-05 on a generic basis. We have attended the NUMARC sponsored
industry meetings, contributed to the exchange of information through the
NUCLEAR NETWORK and the Materials Data Base, and attended the EPR! sponsored
training for the in-situ hardness testing program.

Section 1 of this document also contains discussions of the plan utilized by
Duke to identify WUM and PSI components and the techniques used to test these
ftems both in the lab and in the station,

Sections 2, 3, and 4 of this docurant contain station specific information from
the Bulletin 88-05 investigation.

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
directly from WM or PSI.
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The determination was made by reviewing the Duke approved vendors' lists back
to 1°76. 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 fdentified.

These vendors were contacted by letter 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.

Duke then began a review of purchase orders written to those vendors that
failed to ~espond and to those who responded in the affirmative. This list
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 scopped, as prescribed by Supplement 2 to NRC Bulletin 88-05,
20 vendors were left to review

1.3 TESTING

A1)l identified flanges found instock and not connected to other components
(1.e. spare Delaval diesel generator or Westinghouse motor coolers) were
removed from stock and sent to the Duke Power Metallurgy Laboratory. For sach
heat and size of flange received from one to four were examined by chemica)
analysis, hardness testing, tensile testing, and macro etching. Chemical
analysis was performed by Chica?o Spectro Service Laboratory, Inc., 4848 South
Kedzie Ave. Chicago IL 60632, ensile 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. HMardness tests were performed using
4 Rockwell B Mardness Tester and were taken on a flat surface where the sample
for chemica® analysis was removcd, EQUOTIP Mardness Tests were also taken on
some of the samples in order to provide a correlation between EQUOTIP Mardness
Tests, the Rockwel] 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 Mardness 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 wss
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 & 10 Leeb Hardness units of the mean value of the
first, then all 20 readings were averaged and the value reported. Since this
differs from the method recommended by EPRI, an additional requirement was
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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 ¢ 10 Leed
Hardness units. This insures that the EPR] value is contained in the Duke
Power test date.

1.4 CORRECTIVE ACTIONS

WJM/PST 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
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,

1-3 Revision O




2. QCONEE NUCLEAR STATION - NRC BULLETIN 88-05 INVESTIGATION
2.1 OVERVIEW

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
at Oconee. Each of these flanges was given a unique sample number designation
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

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 Brinel) 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 BM. 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
laboratory where they underwent tensile tests, hardness tests, and chemica)
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 %
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
direction of maximum working.

The test data is given behind Tab 2.4 in the form which was provided for the
NUMARC survey. This consists of two types of data sheets. The "Materials
worksheet" lists general information about the particular line item fe. size,
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
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.
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2.3 REPORTABLE 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 CONTINUED OPERATION (JCO)
A JCO 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

JCO 1s located behind Tab 2.6 and is identified as Design Engineering
Calculation 05C-3190.
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LIST OF KNOWN WM & PSI FLANGES INSTALLED IN

SAFETY RELATED SYSTEMS
(Oconee )

SAMPLE po* HEAT®* SIZE IYPE LOCATION
ONS-001-A  G54783 ETNF 6 RF WN Standby shutdown facility
ONS-001-B  G54783 ETNF 6 RF WN Standby shutdown facility
ONS-001-C  G54783 ETNF 6 RF. WN Standby shutdown facility
ONS-001-D GS54783 ETNF 6 RF WN Standby shutdown facility
ONS-001-E  G54783 ETNF 6 RF. WN Standby shuldown facility
ONS-001-F  G5783 ETNF 6 RF. WN Standby shutdown facility
ONS-003-A  J0S092 6061273 127 BL. RF Low Pressure Service Water
ONS-004-A  HOSS™S 29904 1 RF.TH Emergency FWPT Oil Cooler
RF « Raised Face
WN « Weld Neck
BL « Blind

TH « Threaded

2.1-1




LIST OF KNOWN WM & PSI FLANGES INSTALLED IN
NONSAFETY RELATED SYSTEMS
(Oconee )

To date no WM or PSI Manges have been idenified as being installed i~ ~ asafety
related systems




LIST OF KNOWN WM & PSI FLANGES
NON INSTALLED
(Oconee )

PO"  HEAI®" SUE RALING SCHEDUAL  TYPE

N63%03  COP I w00* 80 RF. WN
N63503  COP I 00* 80 RF WN
N63503  COP I 00+ S0 RF ¥N

R Raised Face
WN « Weld Neck




LIST OF KNOWN WM &PS! FLANGES
(Oconee)

LINEITEM PO* HEAT® TAG* “ORDERED *INSTALLED *ATLAB *OTHER
QA _Noa QA

ONS-001  G34783 ETNF  ON-34530 - 6!
ONS-002  N63%3 CopP ONS-9%630 3 0
ONS-003-A  Traasfer 6061273 ON-40830 0 12
ONS-004-A  Transfer 29904  ON-46611 Q L

Total 9 )

opooo
O OoOwD
o ooo

IInstalled in the Auxiliary Service Water System which is QA Condition |
Transferred from Catawba. original PO® J05092. Transfes Rec *7310 839534 NSM 2193,
LPSW 3% repair

Transferred from Catawba original PO*HOSS?S Transfer Rec #7310 832771 to repair
the EFV PT Oil Coller-RW * 22842




NRC 00-03

HATERIALS WORKSHEET
Plaat (conee Unit Slandby Shytdown Fecility (1,248 3)
Line Item (ONS-001 Tramsaction (A/C/D)
Heat- Lot [INF ASME Cless |
Commedity 70 Diameter §
Schedual 50 Reting 500
Tyee RE WN Spec. 103
Grade MA Sewrce W M
Yendor (WJM arPSI) WM CHMTR Dete (1/11/82
NCA-3800 (Y/n) ¢
Sepplier | HUB Inc. Sepplier 2 -
Quanity § Quanity In Steck
Installed-Acess § Installed - Net Acess |
Add Tost Reanits (Y/N) 1 A Remarks (Y/N) Y

The six flanges are located in the Standby Shutdown facility, on an ASME
1 sgstem All Nanges were marked 6-wJ- 900-5A- 105- ETNF-5-80




NEC 08-09
TEST DATA WORKSHEET

Test Reswits for Line ) »m ONS-001 ~~Specimen 1D QN5-001-A

Test Dats CHTR Dats
Tensile Strength (psi)
Yield Strongth (pei)
% Elongation
X Reduction In Ares
Hardmess (BHN)

% Carbon

% Manganess
% Silicen

N Phaspharens
% Selfer

% Chrominm
% Wickel

% Melybdenum

Heat Trestmest NORM
Anather Test For This Line Item? Y AM Remarks? 1

P e B
o BEREE  BEEE

The hardness testi ng was performed in-sity using an EQUDTIP Hardness
Tester Approximately 40- 60 mils of metal was removed from the outside
edge of the Mange and ten hardness rusdi ngs were taken The surface was then
reground and o second set of ten hardness resdi ngs was taken [T 1he sverage
of the second set of resd ngs wes within 10 L-units of the average of the
Airst set, the date was valid The sversge value of the two sets dats wes 415
Lo for Nange ONS- 001 -A The temperature of the Nangs was ambient and

there wes no vidration or megnetic field




NRC 80-03
TEST DATA WORKSHEET

Test Reswits for Line Item ONS-001 Specimen 1D ONS-001-8

Test bate CHTR Date

Tersile Strength (pai) - 80671

Yield Strength (psi)

% Clongation
% Reduction In Ares

Hardness

% Carbon

N Manganese
% Silicen

X Phaspharems

% Selfer

KChromiom

% Wickel

% Melghdenam

(BHN)

AR LELE LR LN LR L L El'l‘l'l

Heat Treatment NORM
Anether Test For This Line Item? 1 AM Remarks? Y

The hardness testing wes performed in-sity using an EQUOTIP Merdness
Tester Approximately 40-60 mils of metal was removed from the outside
edge of the Mange and ten hardne.s readi ngs were taken The surface was then
reground and 4 sscond set of ten hardness read) ngs wes taken |f the aversge
of the second set of resdings was within 10 L-units of the average of the
Arat set, the dete vas valid The aversge value of the two sets date wes 406
Lo for Nange ONS-001-8 The tempersture of the Nange wes ambient and

(there ves n vibrgtion or megnetic feld




NRC 90-03
TEST DATA WORKSHEET

Test Reswits for Line Item ONS-001 ~-Specimen 1D ONS-001-C

Test Data CHTR Data
Tensile Strength (psi)
Yield Strength (pai)
X [longation
X Redection In Ares
Hardeess (BHN)

% Carbon

¥ Manganese
% Silices

% Phospherons
% Selfer

% Chromiom
% Nickel

X Melybdenum

’ Heal Treatment NOEM

TR TN TN TR EN TN T El' CNERT

o BEREE  BEEE

Anether Test For This Lise ltem? ¥ AM Remarks? Y

The hardress testing was performed in-sity using an EQUOTIP Mardness
Tester Approximetely 40- 60 mils of metel was removed from the outside

reground and o second set of ten hardness readi ngs vas taken |f the average
{of the second set of readings was within 10 L-units of the sversge of the

first set, the date was valid The sverege value of the bhyo sets date wes 412
Lo for Nange ONS-001-C The tempersture of the fignge was ambient and
there wes o vibration or megnetic fislg

(adge of the Mange and ten Mardness readings were taken The surface was then

-




NBC 88-05

TEST DATA WORKSHEET

Test Resu'ts foi Line Item ONS-Q01 --Specimen ID ONS-0Q1-D
Test Date CHMTR Dats

Trusile Strongth (psi) : 80671
Yield Stresgth (psi) = 21,652
7 Elongation = 280
% Reductivn la Ares = §40
Hardaess (BHN) 150
% Carbon - 0.20
% Manganeue s LIS
% Silicen = 027
%X Pacsphoreus = 0018
% Sulfer = 0010
X Chremium s g
% MNickel 3 >
X Molybdenwm 4 -

Heat Treatment NORM
\nother Test For This Line Item? Y Add Remarks? Y

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester Approximately 40-60 mils of metal was removed from the outside
edge of the Fiange and ten hardness readings were taken. The surface was then
reground and & sacond set of ter. hardness readings was taken |f the av:irage
of the second set of resdings was within 10 L-units of the average of the
frst set, the cats wen valid The sverage . 'ue of the two sets data was 414
Lp for Nange ONS-001-D The tempurs v ¢ of the Nange was ambient and
there was no vinrstion or megnetic fiely.

2.4-6



NRC 96-09
TEST DATA WORKSHEET

Test Results for Line Item ONS-001 --3pecimen 1D ONS-001-F

Test Data CMTR Date
Tensile Strength (psi)
Yield Strength (psi)
% Elongation
% Reduction In Area
Hardness (BHN)

% Carbon

% Manganese
% Silicen

% Phospherens
% Sulfur

X Chromiom

% Wickel

X Melybdenum

SNCNTR TR TR TR TR TON ~ITN TN TNY
- EEREE  EERR

Heat Treatmeat NORM
Another Test For This Line item? Y. Add Remarks? Y

The hardness testing was performed in-sity using an EQUOTIP Herdness
Tester Approximately 40-60 mils of metal was removed from the outside
edge of the flange and ten hardness resdings were taken The surface was then
reground and & second set of ten hardness readings was faken. If the aversge
of the second set of readings was within 10 L-units of the sversge of the
first set, the data was valid The average velue of the two sets dula was 416
Lp for flange ONS-001-E The temperature of the flange was ambient and
there was no vibration or magnetic field.
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TEST DATA WORKSHEET

Test Results for Line Item QNS-001 ~-Specimen 1D ONS-001-F

Test Data CMTR Dats
Tensile Strength (psi)
Yield Streagth (psi)
% Elongetion
% Reduction (a Ares
Hardness (BHN)

% Carben

% Manganese
% Silicen

% Phosphorons
% Swulfur

X Chromium
%X Wickel

% Melybdenum

EREE EBEE

R LN LS LN LR U LN L El §5 g5 R
e

Heat Treatment NORM
Another Test For This Line Item? N Add Remarks? Y

I}m hardness testing was performed in-sity using an EQUOTIP Hardness
Tester Approximately 40-60 mils of metal was removed from the ogtside
edge of the flange and ten hardness resdings were taken The surface was then
reground and & second set of tei hardness readings was taken |f the sversge
of the second set of readings was within 10 L-units of the aversge of the
first set, the dats was valid. The average value of the two sets dats was 414
Lp for flange ONS-001-F The temperatures of the flange was ambient and
there was no vibration or magnetic field.
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NRC 08-09

HMATERIALS WORKSHEET
Plant Ocopee Unit Warehouse
Line Item ONS-002 Transaction (A/C/D) (
Heat- Lot COP ASME Cless 2
Commedity FLC Diameter |
Schedual 40 Rating 600
Type RE SW Spec. 105
Grede NA Seurce P3|
Yendor (WJM orPSI) PS| CMTR Date 01/28/88
NCA-3800 (Y/N) Y
Supplier 1 [yBose Steel Inc. Sepplier 2 -
Quanity 3 Quanity In Steck 3
Installed-Acess 0 Installed - Mot Acess (
Add Test Results (Y/N) Y Add Remarks (Y/N) Y

ONS-002-A was examined metallographically and found to be a forging. Al
flanges were marked | 600 PS SA 105 CL 2 COP 5/40 B16.S

2.4-9



NRC 88-00

TEST DATA WORKSHEET

Test Results for Line Item ONS-002 - -Specimen 1D ONS-002-A
Test Data CMIR( a2

Tensile Streagth (psi) 23,000 38,079
Yield Strength (psi) 48,100 25674
% Elongation 24 240
% Reduction In Ares 26 520
Hardness (BHN) 132
% Carben 020 027
% Manganese 086 099
% Silicon 019 031
% Phespherous 0017 0010
% Sulfar 0.020 0.023
X Chromium 0.0% 2
% Nickel 003 -3
% Melybdenum Q01 S

Heat Treatment NORM

Another Test For This Line Item? Y Add Remerks? Y

Hardness was performad at our inhouse Materisls Laboratory on material
from stock using R clewell B and EQUOTIP hardness testers. The Rockwell B
Hardness (75 for ONS-002-A) was converted to Brinell using Table 2 from
ASTM E140 arjentered into Test Data Worksheet One EQUUTIP Hardness
Yalue (408 Lp) was obtained from at the same location a8 the Rockwell B, o
flat surfec. where the sample for chemical anal ysis was removed A second
EQUOTIP Hardness Yalue (413 Lp) was obtained after removing
spproximatiy 60 mils of meta) from the rim of the flange Chemistry was
performed by an outside laboratory on Duke's Approved Yendors List Tensile
specimens were approximatiy 1/4inch in diameter and the test was
rformed inhouse. A
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NRC 86-05

TEST DATA WORKSHEET

Test Resulis for Line Item ONS-002 ~-Specimen ID ONS-002-8
Test Data CHMTR Data

Tensile Strength (psi) 20,300 §8.079
Yield Strength (psi) 46,400 99,674
% flengation 31 240
% Reduction In Ares 61 520
Hardness (BHN) 139
% Carben 020 027
% Manganese 085 0399
% Silicen 019 031
% Phesphorous 0017 0010
% Sulfur 0.021 0023
X Chromium Q.05 2
% Nickel 003 L
% Molybdenum Q01 2

Heat Treatment NORM
Anether Test For This Line Item? Y Add Remarks? Y

Hardness was perfor med at our inhouse Materials Laboratory on material
from stuck using Rockwell B and EQUOTIP hardness testers. The Rochwell B
Hardness ( 76 for ONS-002-8) was converted to Brinel] using Table 2 from
ASTM E140 and entered into Test Dats Worksheet One EQUOTIP Mardness
Yalue (405 Lp) was obtained from at the same location as the Rockwell B, o
flat surface where the sample for chemical snal ysis was removed A second
EQUOTIP Hardness Yalue (406 Lp) was obtained after removing
spproximatiy 60 mils of metal from the rim of the flange. Chemistry weas
performed by an outside laborstory on Duke's Approved Yendors List Tensile
specimens wers approximatiy 1 /4 1nch in diamete, and the test was

rfor med i nhouse

2.4-11
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NRC 86-05

TEST DATA WORKSHEET
Test Reswits for Line item ONS-002 --Specimen 1D ONS-002-C

Test Data CMTR Dats
Tensile Strength (psi) 68.900 88.079
Yield Strength (psi) 472,500 23674
X Elongation 30 240
% Reduction In Ares 74 82 (
Hardness (BHN) 147
% Carbon 023 027
% Mangunese 0.84 099
% Silicen 020 031
% Phesphereus 0014 0010
% Selfer 0015 0023
X Chromium 003 z
% Nickel 003 2
% Melybdenum 001 s

. Heat Treatment NOKM

Another Test For This Line Item? N Add Remarks? Y

Hardness was performed st our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers The Rockwell B
Hardress (79 for ONS-002-C) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Wor isheet. One EQUOTIP Hardness
Yalue (404 Lp) was obtained from at the same location as the Rockwell B, 8
fiat surface where the sample for chemical anslysis was removed. A second
EQUOTIP Hardness Yalue (396 Lp) was obtained after remov’ng
approximatiy 60 mils of metsl from the rim of the Nange Chemistry was
performed by an outsice 1aboratory on Uuke's Approved Yendors List
1ensile specimens wers approximatiy 1 /4 inch in diameter and the test was
rfor med 1 nhouse




NRC 88-09

HMATERIALS WORKSHEET
Plant Catawbs Usit 2 (Oconee) ONS-003-A
Line Item CNS-005 Transaction (A/C/D) C
Heat- Lot 6061273 ASME Cless 2
Commeodity FLC Diameter 12
Schedual 50 Rating 150
Type BL RF Spec. 105
Greade NA Seurce WJM
Yendor (WJUM orPSI) WJM CHMTR Date 03/30/83
NCA-3800 (Y/N) Y
Supplier 1 McJynkin Corporation Sepplier 2 -
Quanity 4 Quanity In Steck
Installed-Acsss | Installed - Not Acess (
Add Test Results (Y/N) Y Add Remarks (Y/N) Y

One was transfered to Oconee, and 13 installed in the Low
Pressure Service Water System which is safety related The
other three were used in o flush and then discarded. The one
at Oconee was marked 12° WJ 150 SA 105 CL2 6061273

2.4-13



NRC 96-05
TEST DATA WORKSHEET

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

Tensile Strength (psi)
Yield Strength (psi)
% “longation

% Reduction In Area

% Coarben

%X Mangsnese
% Silicen

%X Phospherous
% Sulfur

X Chromium

% Molybdenum

Test Data CHMTR Data

Hardness (BHN) .I.Ei

Heat Treastment None givenon CRTM,
Another Test For This Line Item? N Add Remarks? Y

-

The hardness testing was performed in-sity using an EQUOTIP Hardness
Tester Approximately 40-60 mils of metal was removed from the outside
edge of the flange ano ten hardness readings were taken The surface was then
reground and & second set of ten hardness readings was taken (f the aversge
of the second set of readings was within 10 L-units of the sverage of the
first set, the data was valid The aversge value of the two sets dats wae 410
Lp for flange CNS-005-A. The temperature of the flange was 100 4°F
There was slight to moderate vibration and no magnetic field Adding the EPRI
developed correction factor for temperature (+8) gives a corrected value of

418 Lp




NRC 68-03

HATERIALS WORKSHEET
Plant Catawbe Usit 1(0Oconee) ONS-004-A
Line Item CNS-019 Transaction (A/C/D) C
Heat- Lot 25904 ASME Class 2
Commedity FLC Diameter |
Scheduwal N/A Rating 150
Type RELTH Spec. 105
Grade NA Seurce WJM
Yeodor (WJM erPSI) WM CMTR Date 07/21/82
NCA-3800 (Y/N) Y
Supplier 1 Guyon Alloys, Inc. Sepplier 2 -
Quanity 15 Quanity In Steck 4
Installed-Acess |7 Installed - Mot Acess 7
Add Test Results (Y/N) ¥ Add Remarks (Y/N) Y

CNS-019-A was examined metallographically and found to be & forging. WJM
gave the Heat No a3 25904 and the Test or Code No. as GODE. One flanges was
transfered to Oconee, and installed on the Emergency Feedwater PT O] Cooler
8 safety related system. The flanges were marked 1°-WJ-150-54-105-

GDOE

-
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NRC 88-05

TEST DATA WORKSHEET

Test Reswits for Line Item CNS-013J --Specimen 1D ONS-004-A
Test Data CHMTR Data

Tensile Strength (psi) 99,200 26970
Yield Strength (psi) £8.030 69370
% [longation 21 238
% Reduction In Ares $2 S1.0
Hardmess (BHK) 205
% Carbon 30 Q31
% Mangancse i 026
% Silicen 22 025
% Phosphorous 020 0018
% Sulfur 024 0024
X Chromium 016 s
% Nickel 007 s
X Melybdenum 001 s
% Yanadium 0.068 -3

Heat Treatment Not givenonCMIR
Another Test For This Line Item? Y_ Add Remarks? Y

Hardness was perfor med at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester The Rockwell B Hardness
(94 for CNS-019-A) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Dats Wor ksheet. Chemistry was perfor med by
an outside laboratoryon Duke's Approved Yendors List Tensile specimens
wers approximatiy 1 /4 1nch 1n diameter and the tests were perfor med
1nhouse

2.4-16



DATA REPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Oconne Nuclear Station
has found a 1 inch, 150 pound, raised face, threaded flange, Heat * GDDE
made from SA10S material that was above maximum hardness (187 Brinell)
The readings were taken with an EQUOTIP Hardness Tester and the average
was 462 Lp which converts to 187 Brinell. The temperature of the flange
was 80° F Using the temperature correction factor developed by EPRI (+2),
the corrected value is 464 Lp which converts to189 Brinell. The flange is
located on the Unit | Emergency Feedwater PT 01l Cooler Pump and is
Classified as Duke Class F, QA Condition 1, ANSI B3 1.1, (Reference Drawing
OFD-133A-1.2). Duke's Design Engineering Department is performing the JCO.

SAMPLE NO. ONS-004-A

LOCATION Unit |, EFWPT Q1) Cooler Pump, Duke Class F (QA |).
SIZE 1.inch, 150 Pound

TYPE Ralsed Face, Threaded

HEAT NO. GDDE

MATERIAL ASME SA1QS (Al, wable Max Hardness 187 Brinell)
IN-SITU HARDNESS TEST 462 [p (187 Brinell)
TEMPERATURE 80.0°F (EPRI Correction Factor +2)
CORRECTED HARDNESS 464 Lp (139 Brinell)

DATE FOUND (7/26/88 TIME 1500

DATE REPORTED 07/28/88 TIME 1445

2.5-1



July 28, 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)
Repnrrt Number 3 (Oconee Unit 1)

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

Date Found:

Time Found:

Date of Call:

Time of Call:

Duke Personnel Participating:

NRC Duty Person:
Unit(s) Affected:
Power Level - Unit 1:
Power Level - Unit 2:
Power Level -~ Unit 3:

July 26, 1988
15:00

July 28, 1988
14:45

§.G, Benesole, C.L, Harlin, D.E. Whitaker and
J.8, Warren
Reckley
Occnee 1

1002

1002

1002

The following information (except sample number and IS0 number) on one flange
installed at Oconee was given to the NRC:

Sample (ISO #):

ONS - 004A (OFD=133A~1,2)

Size: 1 inch

Rating: 150 ¢#

Type: Raised Face, Threaded
Heat Code #: 25904

Test or Code #: GDDE

Miximum Allowable Hardness Reading: 187 Brinell

Material: SA 105

Actual Hardness Reading:

187 Brinell (189 Brinell with
temperature correlation)



Meamorandum for File Report Number 3
July 28, 1988

Page 2

Location: EFWPT 041 Cooler Fump, Unit 1 Only
Class: Duke Class F (QA 1) ANSI B31.1
Temperature: 80 degrees-F

-~

‘))' } |
J.é. Warren
Licensing

JSW/218/bhp

. Benesole
o Ivey

« Williams
. Harlin

Xxc:

Whitaker
Rutherford
P.F. Guill
CN=F01,01
CN=-815.,02

(9)

L



Fam 0107 W48 | EORM 1011 | REVISION

l

CERTIFICATION OF ENGINEERING CALCULATION
STATION AND UNIT NUMBER __Q:..m e f,ﬁl 12

TITLE OF CALCULATION !"Lb:f/"?"v EMJJ“ %iia n_an

E/IR No. 4 -088-2/54

CALCULATION NUMBER __Q_S__C_“_MQ

ORIGINALLY CONSISTING OF

PAGES [ THROUGH

TOTAL ATTACHMENTS TOTAL MICROFICHE ATTACHMENTS
rotaL voLumes |

THESE ENGINEERING CALCULATIONS COVER QA CONDITION ._L_ ITEMS. IN ACCORDANCE WITH
ESTABLISHED PROCEDURES. THE QUALITY HAS BEEN ASSURED AND | CERTIFY THAT THE ABOVE
CALCULATION HAS BEEN ORIGINA CHECKED OR APPROVED AS NOTED BELOW

ORIGINATED BY L \Wake OATE f/ 23/28
CHECKED BY A DATE
APPROVED BY L oate S22 f/as
ISSUED TO GENERAL SERVICES DIVISION DATE
RECEIVED BY GENERAL SERVICES DIVISION DATE
MICROFICHE ATTACHMENT LIST Cves  No  SEE BACK OF FORM
4 CALCULATION PAGES VOL) ATTACHMENTS VOL) VOLUMES ORG | CwkD | arm

AEVISED OELETED | ADCED | AEVISED  OELETED | ADOSD | OELETED | ADOED CATE CATE CATE

83|58
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0sc - 3190 By« Kt Willewrnr /2308
P9 [ ;f‘y— DOCUMENTAT ION SUMMARY chkd . 31 : ﬂ/;&_ 3/,(/”

.1 Design Procedure utilized in the preparation of these calculations based on
internal ,  external pressure criteria

a. Calculation for required pipe wall thickness: [::]

b, Caleculation for overpressure capability for prespecified pipe wall
thicknesses: b

¢. Method utilized for calculations: ﬂanual[::] Computer E:]

Mark X" in al) applicable blocks.

1.2 Brief Statement of Problems: Ecc éﬂd.‘,( o‘F (0./0(/311';_'_‘}_

1.1 Statesent of the Relation to Nuclear Safety: Dm&ﬁ’i F,
_Q. A, Co&.(f{.'gnl

|.4 Applicable Codes and Standards Utillized:

ANST B3/, |

Tiponsor S0c.) (Unique ldentity No. & Date) TSubsection or Paragraph No.)

1,§ List All Other Design Criteria Utilized: /h/;'\d'

& List Design Critaria in the PEAR/FSAR hearina on these calculations, including
page, paragraph, and revision date as applicaoie:

Men ¢

1,7 List all Other Design Assumptions Utilized: A/G

e —— =

1.8 Statement of General or Specific Lonciustions, As Applicapie: e 1?:*'9f

disos “t ;Q_,_“f‘ o/s ,\'fL Mg‘r’/%{.

/

1.9 Tie complete calculation(s) and necessary supportizg documents shall be bound
together with an sppropriate cover sheet nrozerly labeled. The completed presen~
tation of these calculations shall be such that an appropriately qualified
person can review the documentation,
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0184 & &

Dev./Station — e Unit —— File No, OSC— 3/%0
Subject o }_EJLA.LK_LKL}_a_ﬁ/ PIR* 4 -088-p(5¢
il wOute . 9/ 23/88

By S
Shoet No. 2 of T _ probiem No. ———____ Checked Byl e Date BL24/88

Purpase_z TArs calculaTton.
il B ’LMUA_}L_#LALLL LL/.d..l‘-LL fen

ARG FAf ) QT BX-T KT G- RN NS R L

o Track our, weovk . Oac. id. 2t
pass Aufx;a;_mmWw ~Thrs -

HEEE Y rqu‘fx'( tu. De [ Bo.giaepriagl | | |
'8 -A*+n¢ &lfnl_t ﬂw w M

TR P (] PPAT 97 ST N

U TA this case Hhe 1'-150" 5./;1( steel Screwed

N ,Hw,i ested ot Wt /89 Feincll
Ll maximars alloscable S I192. | 1

Fra e e
- - h as ,bat ae ol a., -

L A Y Siziux Zireamin - A S )

...... 2..B t_L HIRE VST

3. Weldinn or a sence _of [ R S

et 41;.1’1;;“7 aTress l-’-z [ Py icess Andlysis Gr.

- --1241:% m7 Y N

Ll L] C.oll le przss‘uf‘ 1 A Y

e e e e e el

. .J.A f‘g .. case 51!15.1 Anllyllﬁ XCU41W A T =
docwmented 57 Kere Mema oF Aoy 1, 1988
wsAI.A RS P"?’ ...é:. ‘f tAis Cl/‘&/‘_{t
Lacr. F/A.'\,( ./4[-.&..{.”‘ ju"\ma.fy L$.. Q4 .

p.a...,( _i_—- .f 1‘ 4l 4;/:.«1.(‘.{4 - - -

oooooooo

B‘su( din.or Ua.[u.n. ;an ,;i"/'.u; ;zuhrh L
‘Jqlnxn'f' that this f!&n’( Ans aa
T"‘[&¢+ an ’e/..n*f a,crmb‘ 471)(‘, -
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0S¢ -3190

RATA REPORT FOR NONCONFORMING
QR INACESSABLE FLANGES

In response to NRC Bulletin 88-0S, Supplemant 1, Oconne Nuciear Station
nas founa a | inch, 150 pound, rarseq face, threaged flange, Heat ® GDOE
made from SA10S material that was above maximum haraness (187 Brinell)
Tre readings were taken with an EQUOT!P Hardness Tester and the average
was 462 Lp which converts to 187 Brinell The temperature of the flange
was 800 F Using the temperatyre correction factor developed by EPRI (+2),
the corrected value 1s 464 Lp which converts 10189 Brinell. The flange 1s
located on the Unit | Emergency Feeawater PT Ot Cooler Pump and is
classifieq as Duke Class F, QA Conaition 1, ANSI B31.1, (Reference Drawing
. QFD-133A-12). Duke's Design Engineering Department 1s performing the JCO.

SAMPLE NO. QNS-004-A

LOCATION Unit | EFWPT Qil Cooler Pymo, Duxe C1ass F (QA 1),
SIZE 1inch, 150 Poung

TYPE RalsedFace Threaded

HEAT NO. ZD0E

MATERIAL ASME SAI0S (Allowaple Max Hacaness |87 Scinell)
IN-SITU HARDNESS TEST 462 (p (187 Srinell)

TEMPERATURF 20 AOF (EDQI Carractinn Factar «2)

CORRECTED HARDNESS 464 .p (189 Srinell)
DATE FOUND (2/26/88 TIME 1500
DATE REPORTED

TIME 243




0sSC-3190
py. 4+ 5

August 9, 1988
Memo to File

Re: Oconee Nuclear Station, Unit 1
PIR #4-88-150
Piping Analysis Review for 1"
Flange on EFWPT 0i)1 Cooler Pump
File No.: 0§-278

PIR #4-88-150 was written as an "umbrella" type PIR in response to NRC Bulletin
88-05 (in.luding Supplement 1 to NRCB 88-05). The Bulletin concerns
nonconforming materials supplied by West Jersey Manufacturing Company and Pip1nq
Supplies Incorporated.

The one inch flange attached to the outlet of the Emergency Feedwater Pump
Turbine 01) 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 0SC-1635. An
evaluation of this nonconforming condition is contained in Revision 6 to
0SC-1635.

The s1ight increase in hardness was concluded not to be significant considering
the mild service environment, the low level of mechanical piping loads and the
satisfactory performance with sxisting bolting preloads.

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

adv. i =

it L Mg .

By: Robert L. Morgad, Jr! Approved by: Robcrt L. Cbpo. Jr.
vesign Engineer | Supervising Casign Cngineer

RLM/hrt

cc: M. S, Sills
Central Records
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QSC- 3190
£y.5 485

FLANGE EVALUATION
SUMMARY

sample No. _ONS-004 -A Heat No. _ O DDE
Flange Description | - (50" Forqed Stee | S¢ rug_QL
Flange to_ SA -105
Construction Isometric _5_.‘;“'(»\ 13 54t 7 Rev. /‘7(3//’/0‘)
Design Iso. and Flow Dfagram O - 4-00A75 tH and OFD- B3A-LZ
Design Conditions S() ;,:?@/oo ‘F Code & Class _ R3/./
Corrected Brinell Hardness 189 Briancell
Equivalent Strength A‘ proX. {QfUOQ ;?1} Tgn SI[L
Piping Analysis Calculation No. QS ( -/6735 { rProHﬂ" (-3 '9)
Conclusions: T/\e f/an1e 79 " a s-}/g‘fcm u/"*/\ a m;,a(

Service ehuironmen*. TAe mecAa.f\?ul/ /oa.t{)
ave [ow . TA ¢ des;pr\ P/r'isof’” ‘% 5—0/’77
Camparzo( to an 4//0;(/«4// a/,r/cix7 prossures
o T 277/;577- T4 - ‘f/uxye w i K stood Hhe
bo/‘/‘?fu} lwﬂ/oA/. Buse on The {or'go'}nlq,u/f’
(,onﬁt'ler f/\( {/“'\7( 7427‘,,4/; ﬁr con‘/,‘auc/

o,era+taﬂ-

Prepared by: ﬂ . { W/Q‘/ Date: 5/2;/3?’

Checked by: ‘M# Date: é/éé/‘L
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3. MCGUIRE MUCLEAR 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 speci=
fication are given in the table below. A1l the test data is given behind Tab
3.4,

SAMPLE HEAT# SIZE CEVIATIONS FROM SPECIFICATION
MNS-001-A CMp 6" None

MNS-001-8 CMP 6" None

MNS-001-C CMP 6" None

MNS-001-D CMP 6" None

MNS-=002-A 1533 1" Yield Strength Low
MNS-002-8 1533 1" None

MNS-002-C 1533 None

MNS-002-D 1533 1" None

MNS-003-A CKS 1" Hardness Low
MNS-003-8 CKS Hardness and Tensile Strength Low
MNS-003-C CKS 1" Hardness Low
MNS-003-D CKS 1" Hardness and Tensile Strength Low
MNS-004-A 6X11375 8" None

MNS-004-8B 6X11375 8" None

MNS-004-C 6X11375 8" None

MNS~004-D 6X11375 8" None

MNS-005-A AAZ-84 11/2" None

MNS-005-8 AAZ-B4 112" % Elongation Low
MNS-005-C AAZ-84 112" % 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 raralle) to the direction of
maximum working.

3-1 Revision 0



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 51,
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 ai McGuire. The locations of install safety
related flanges were not iJentified until after Supplement 2 of NRC Bulletin
88-05 was issued.

Forty=-four flanges from five different 1ine 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
specification are given in the table below. Al]l the test data is given behind

Tab 3.4.

SAMPLE HEAT# SIZE DEVIATIONS FROM SPECIFICATION
MNS-001-A CMp 6" None

MNS-001-8 CMP 6" None

MNS-001-C CMP 6" None

MNS-001-D CMp 6" None

MNS-002-A 1533 1" Yield Strength Low
MNS-002-8 1533 ' None

MNS-002-C 1533 None

MNS-002-D 1533 1" None

MNS-003-A CKS 1" Hardness Low
MNS-003-8 CKS o Hardness and Tensile Strength Low
MNS-003-C CKS 5 Hardness Low
MNS-003-D 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-B4 11/2" Nong

MNS-005-8 AAZ-B84 1172 % Elongation Low
MNS-005-C AAZ-B4 11/2" % Elongation Low
MNS-005-D 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 boen parallel to the direction of
maximum working.
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3.3 REPORTABLE ITEMS

Through August 5, 1988 no reportable items had been identified at McGuire
Nuclear Station.

3.4 JUSTIFICATIONS FOR CONTINUED OPERATION

None required.

3* 2 Revision O
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN
SAFETY RELATED SYSTEMS
(McGuire)

SAMPLE  PO*

MNS-007-7  F33884
MNS-007-7  F33884
MNS-007-7  F33884
MNS-007-7  F33884
MNS-007-7  F33884
MNS-007-7  F33884
MNS-007-7  F33884

MNS-008-7  H47078
The location of the six flanges ordered (Line [tem MNS-008) was not determined at the

time Supplement 2 which suspended work was issued

HEAT® SIZE  TYPE

?

— e - —
3 s : s 3 s 3

L2

RF, SW
RF. SW
RF SW
RF SW
RF SW
RF. SW
RF SW

RF SW

LOCATION

Steam Supply to Aux Equipment
Steam Supply to Aux Equipment
Stzam Supply to Aux Equipment
Steam Supply to Aux Lquipment
Steam Supply 0 Aux EQuipment
Steam Supply to Aux Equipment
Steam Supply to Aux Equipment

Unknown

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

Bulletin 83-05
Raised Face
Socket Weld

3.

1=
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LIST OF KNOWN WM & PSI FLANGES INSTALLED IN
NONSAFETY RELATED SYSTEMS
(McGuire)

SAMPLE  PO*
MNS-002-7

-7 K07833
MNS-002-7  K07833

MNS-002-7  K07833
MNS-006-7  F21954
MNS-006-7  F21954
MNS-006-7  F21954
MNS-006-7  F21954
MNS-006-7  F21954
MNS-006-7  F219%4
MNS-006-7  F219%4
MNS-006-7  F21954
MNS-006-7  F219%4
MNS-006-7  F21954
MNS-006-7  F21954
MN5-006-7  F21954
MNS-006-7  F21954
MNS-006-7  F21954
MNS-006-7  F21954
MNS-006-7  F219%4
MNS-006-7  F21954
MNS-006-7  F21954
MNS-006-7  F21954
MNS-006-7  F21954
MNS-007-7  F33884
MNS-007-7  F33884
MNS-007-7  F33884

HEAT®* SJZE  TYPE

1533
1533
1533

30508
80508
80308

I
"
1

4
LIL
LL N
LIL N
4
LL
e
LIE
/4
LIL
LIL N
LIL Y
LI
LI
i
LAY
LIE )
3¢
LI
e

RF, SW
RF. SW
RF SW

RF SW
RF SW
RF. SW
RF, SW
RF, SW
RF. SW
RF, SW
RF SW
RF SW
RF SW
RF SW
RF SW
RF. SW
RF SW
RF. SW
RF SW
RF. SW
RF SW
RF. SW
RF, SW

RF SW
RF SW
RF SW

LOCATION

2B1 Feedwater Heater
1C2 Heater Drain Tank Pump
(2 Heater Drain Tank Pump

Unit | Feedwater Reliel Vaive
Unit 1 Feedwater Relief Valve
Unit | Feedwater Relief Valve
Unit | Feedwater Relief Valve
Unit 1 Feedwater Relief Valve
Unit | Feedwater Relief Valve
Unit | Feedwaler Relief Valve
Unit | Feedwater Relief Valve
Unit ! Feedwater Relief Valve
Unit 1| Feedwater Relief Valve
Unit | Feedwater Relief Valve
Unit | Feedwater Relief Valve
Unit 2 Feedwater Relief Valve
Unit 2 Feedwater Relief Valve
Unit 2 Feedwater Relief Valve
Unit 2 Feedwater Relief Valve
Unit 2 Turbine Exhaust System
Unit 2 Turbine Exhaust System
IBFWP Turbine Stop Valve
IBFWP Turbine Stop Valve

Unknown Or Sold As Surplus
Unknown Or Sold As Surplus
Unknown Or Sold As Surplus

7« Indicated activity was not complete at issuance of Supplement 2 to NRC

Bulletin 88-0%

RF « Raised Face
SW « Socket Weld
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LIST OF KNOWN WM & PSI FLANGES

NON INSTALLED
(McGuire)
SAMPLE Po* BEAT* SIZE RAZING SCHEDULE  IYPE
MNS-001-A  NS1903 CMP 6" 150* 40 RF. WN
MNS-001-B  NS1903 CMP 6" 150* 40 RF WN
MNS-001-C  NS1903 CMP 5 150* 40 RF. WN
MNS-001-D  N51903 CMP 6" 150* 40 RF WN
MNS-002-A  K07833 1933 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) will be held held at the laboratory
until the resolution of Bulletin 88-05 is complete

MNS-003-A  N54234  CKS 1 600* 40 RF, SW
MNS-003-B  N34234  CKS 1 600* 40 RF. SW
MNS-003-C  N34234  CKS I’ 600* 40 RF SW
MNS-003-D  N54234  CKS 1" 600* 40 RF SW

Five additional Manges (Line [tem MNS-003) will be held held at the laboratory
until the resolution of NRC Bulletin 88-0% is complete One flange was rejected due
o lack of marking

MNS-004-A  N51903  6X1137% & 150* 40 RF. WN
MNS-004-B  N51903  6X1I375 & 150* 40 RF. WN
MNS-004-C  N51903  6XII375 & 150° 40 RF. WN
MNS-004-D  N51903  sX11373 & 150 40 RF. WN
MNS-005-A  N34248 AAZ-84 |1/ 300* 40 RF WN Orifice
MNS-005-B  N3424 AAZ-84 1 1/ Joo* 40 RF. WN Orifice
MNS-005-C  NYQ24 AAZ-84 | VT J00* 40 RF WN Orifice
MNS-005-D  N34248 AAZ-84 | 1/ J00* 40 RF WN Orifice

Six additional flanges (Line [tem MNS-005) will be held held at the laboratory until
the resolution of Bulletia 88-09 is complete

RF « Raised Face
WN « Weld Neck
SW « Socket Weld
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LIST OF KNOWN WM &PSI FLANGES

(McGuire)
LINEITEM PO* HEAT*  TAG* *ORDERED *INSTALLED *ATLAB *OTHER
QA__Non QA
MNS-001  NS1903 CMP MC-277%0 4 0 0 . 0
MNS-002 KO07833 1933 MC-273557 20 0 3l 17 0
MNS-003 NS4234 CKS MC-2770% 10 0 0 9 12
MNS-004 NS1903  AX11375 MC-277%1 - 0 0 1 0
MNS-005 NS4248 AAZ-84  TD-08604 10 0 0 10 0
MNS-006 F2195%4¢ A2} MC-10827 20 0 20 0 0
MNS-007 F33884 80508 N/A 10 ? 73 0 ?
MNS-008 H407s - N/A 9 " ? 0 ?
TOTAL 84 44

I'Used in non-QA applications, 2B1 Feedwater Heater and 102 Heater Drain Tank Pump
20ne was rejected due 1o lack of marking
3Three have either been used in non-0A applications or discarded

YMay be difficult to determine location because of way Lraceability vas maintained
during construction Would involve hand search of weld tickets
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Plant McGuire

Line Item MNS-001
Heat- Lot CMP
Commadity FLC

Schedual 40

Tope RE WN

Grode NA

Yender (WJM orPSI1) P35I
NCA- 3800 (Y/N) Y
Swupplier | Dyfose Steel, inc.
Quenity 4
Installed-Acess (

Add Test Results (Y/N) Y

NRC 88-00
HATERIALS WORKSHEET

Usit Warehouse
Transaction (A/L/D) C

ASME Cless
Diemeter §

Rating 150

Spec. 105

Jewrce P35I

CHTR Date 01/06/88

Sepplier 2

Quanity In Steck 4
Installed- Mot Acess (
A Remarks (Y/N) Y

MNS-001-A wes examined metsllcgraphicaliy and found to be s forging. A
flanges were marked 6 PS 150 SA 105 CMP STD

3. 4.2



NRC 89-03

TEST DATA WORKSHEET

Test Rescits fer Lins llem MNS-001 ~~Specimen 1D MNS-0C|-A
Test Data CMIR Date

Tensile Strength (psi) 14,800 20676
Yield Strength (psi) 48 000 36,150
% Elongation 2 250
% Reduction In Ares 64 33
Hardaess (BKN) 150
% Carden Q18 023
K Nangnaese 081 020
% Silicen Q21 022
%X Phesphorons 0.009 011
% Selfer Q013 0022
K Chromiom Qls =
% Rickel Q10 s
% Molygbdenum Q.02 =

Heat Treatment Nope shown on CMIR.
Another Test For This Line Item? Y Add Remarks? Y

[Hlmm was performed ot our inhouse Materials Laboratory on material
rrom stock using Rockwell B and EQIOTIP hardness testers The Rockwell B
He.'dness (B0 for MNS-001-A) was cowerted %2 Brinell using Table 2 from
ASTM E140 and entered into Test Deta Wor ksheet Cne EQUOTIP Hardness
Yalue (379 Lp) wes obtained from st the same location a2 tie Rockwell B &
Nat surface where the sample for chemical anelysis was removed A second
IQUOTIP Hardness Yalue (399 Lp) was obteined after removing
spproximet!y 60 ndls of metal from the rim of the flange Chemistry wes
performed by sn outside laboratory on Duke's Approved Yendors List
Tensile specimens were approximetiy 172 .nch in diameter and the test was
rfor med | nhouse
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NRC 86-09
TEST DATA WORKSHEET

Test Resuits for Line Item MNS-001 ~~Specimen ID MNS-001-8

Tensile Stremgta (psi)
Yield Streagth (psi)

X Elongation
% Reduction In Ares

Hardness

% Carbon

% Menganese
% Silicen

X Phospherows

% Selfer

KX Chromiom

% Nickel

% Melyghirnam

Tes« Data CHTR Dats

(BHN)

EEEEEERE ExefE
- BEREE  EREE

Heat Treatment None shown on CMIR.
Asather Test For This Line Item? Y Add Remarks? Y

Hardness wes perfor med st our inhouse Materials Laboratory on meterial
from stock using Rockwell B and EQUOTIP hardness testers The Rockwell B
Herdness (80 for MNS-001-B) was converted to Srinell using Table 2 from
ASTM £140 and entered into Test Data Wor ksheet One EQUOTIP Hardness
Yalue (396 Lp) was obtained from st the same location s the Rockwell B, o
flat surface where the sample for chemical anelysis was removed A second
EQUOTIP Merdness Yalue (400 Lp) was obteined after removing
sppraximet|y 60 mils of metel from the rim of the Narge Chemistry wes
performed [ an outside laborator y on Duke's Approved Yendors List

Tensile spec mens were approximatiy 1/2 inch in diameter and the test was

rfor med | nhoLse
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NRC 08-03
TEST DATA WORKSHEET

Test Reswits for Line Item MNS-001 ~-Specimen I MNS-001-C

Tensile Strengih (pai)
Yield Strength (psi)
% Elongtion

% Reduction In Ares

Hardness

% Carben

X Mangonese
% Silicen

X Phospherons

% Sulfer

X Chromiom

% Nicke!

X Melybdenam

Test Date CHTR Date

(BHN)

BEEEEERE EBesf:
-EEREE EREE

Heat Treatmest None shown on CMIR.
Another Test For This Line Item? Y MG Remartsy? Y

Hardness was performed ot our inhouse Materials Laborstory on material
from stock using Rockwell B and EQUOTIP hardness testers The Rockwel) B
Herdness (B0 for MNS-001-C) wes converted to Brineli using Table 2 fron
ASTM E140 and entered into Test Data Worksheet One EQUOTIP Hardness
Yalue (396 Lp) wee obteined from st the same location as the Rockwell B, o
flat surfece where the sample for chemical anelysis was removed A second
EQUOTIP Mardness Yalue (398 Lp) wes obteined after removing

matly 60 mils of metel ‘rom the rim of the Nangs Chemistry was
performed by an outside leborstory on Duke's Approved Yendors List
Tensile specimens were approximatiy 1/2 1nch in diameter and the test was

rfor med | nho use
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NRC 08-23

TEST DATA WORKSHEET

Test Reseits for Line Item MNS-001 --Specimen 1D MNS-001-D
Test Dats CHMTR Dats

Tensile Strength (psi) 14,800 106726
Yield Strength (psi) 43,800 26.15Q
% Elongation 32 220
% Reduction In Ares €3 233
Hardness (BHN) 142
% Carden Q19 023
% Manganese 039S 090
% Silicen 020 022
% Phosphorens Q011 Qo111
% Sulfer Q011 0022
% Chremium Q12 2
% Nickel Q13 3
% Melybdenum 003 s

Heat Treatment None shown on CMIR.
Anether Test For This Lise Item? N A Remarks? Y

Hardness was performed st our inhouse Materials Laborstory on material
from stock uei’g Rockwell B and EQUOTIP hardness testers The Rockwell B
Hardness (79 for MNS-001-D) was converted to Brinell using Table 2 frem
ASTM £140 and entered into Test Dats Wor ksheet One EQUDTIP Hardness
Yolue (393 Lp) was obtained from st the same location as the Rockwell B )
fat surface where the sample for chemical analysis was removed A secon
EQUOTIP Hardness Yalue (399 Lp) was obteined after removing
approximatiy 60 mils of metal from the rim of the Nange. Chemistry wes
perfor med by an outside laborstory on Duke's Approvad Yendors List

Tensile spacimens were approximatiy 1/2 inch in diameter and the test was
porfor med | nhouse




NRC 89-09

HATERIALS WORKSHEET
Plant McCuyire Unit | 2 & Warshouse
Line Item MNS-002 Transaction (A/C/D) C
Heat- Lot 1533 ASME Class 2
Commedity L0 Dlameter |
Schedwal 50 Rating 1500
Type RE W Spec. 105
Grede NA Sewrce WM
Yendor (WJM orPSI) wuM CMTR Dete 03/20/84

NCA- 3800 (Y/N) ¥
Sepplier | McJynkin Corporation Supplier 2 -

Quanity 20 Quanity In Steck |7
Installed-Acess Installed - Mot Aces) ()
Q Add Test Resuits (Y/N) ¥ Add Remarks (Y/N) Y

MNS-002-A was examined metallographically and found to be & forging The three
installed Nanges are used in non-safety applicaiions, two are located on the 12
Heater Drain Tank, and one was used to replace s valve on the 2B Fesdwater
Heater CFW i3 shown as the “Test or Code No " on the CMTR The seventeen fanges
In stock were marked | -WJ-1500-5SA-105-CL 2 CFw $-40.

3.4-7




NRC 38-05

Test Resulls for Line Item MNS-002

Test Data CHMTR Data
Tensile Strength (pai) 21300 84623
Yield Strength (ps1) 25,900 24,084
% Elongation k11 239
% Redection In Area 63 645
Hardmess (BHN) 139
% Carbon 021 02l
% Manganese 128 131
% Silicen 028 024
% Phoaspherows 0018 0018
% Seifer 0018 0014
X Chromium 00?7 &
% Nickel Q03 -
% Melghdenum Qo1 %
Heat Treatment NORM
Another Test For This Line Item? 1 Add Remarks? Y

--Specimen ID MNS-002-4

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwe!l B and EQUOTIP hardness testers The Rockweli B
Hardness (76 for MNS-002-A) was converted to Brinell using Table 2 from
ASTM £140 and entered into Test Date Worksheet Coe EQUOTIP Haroness
Yolue (387 Lp) was nbtained from st the same location 43 the Rockwel) B s
Nat surface where the sample for chem cal anglysis was removed A second
EQUOTIP Hardness Yalue (380 Lp) was obtained after removing
approximat!y 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 were spproximatiy 1/4 inchin diameter and the test was
rfor med | nhouse
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NRC 80-05

TEST DATA WORKSHEET

Tesl Resulits for Line Item MNS-002 --Specimen ID MNS-002-8
1est Date CHMTR Data

Tensile Streagth (psi) 21,700 84623
Yield Strongth (pai) 29.500 $4.084
% Elongation 34 23
% Reducticn In Ares 64 645
Hardeess (GHN) 141
X Carbon 021 021
% Mangancse 125 131
% Silicen 024 024
% Phospherens 0018 0018
% Suifer 0012 0014
X Chrominm 002 1
% Nickel 003 s
% Melybdenum Q0! s

Heat Trestment NORM
Asather Test For This Line Item? Y A Remarks? |

Hardness was performed st our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers The Rockwell 8
Hardness (77 for MNS-N02-B) we=s converted to Brinell using Table 2 from
ASTM E140 and antered into Test Data Wor ksheet One EQUOTIP Hardness
Yolue (392 Lo/ wes obteined from st the same location as the Rockwell B o
fat surface whers the sample for chemical analysis was removed A second
EQUOTIP Hardness Yalue ( 386 Lp) was obtained after removing
approaximatiy 60 mils of metsl from the rim of the flanys Chemistry was
performed by an outside laboratory on Duke s Approved Yendors List
lrmm specimens were approximetiy 1/4 inchin dameter and the test was
perfor med | nhouse
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NRC 80-03

TEST DATA WORKSHEET

Test Reswits for Line Item MNS-002 ~~Specimen 1D MNS-002-C
Test Data CMTR Dats

Tersile Stremgth (psi) 24,900 84,623
Yield Streagth (psi) 26,500 24,084
% Elongation 2 323
% Reduction In Ares 64 645
Hardness(BHN) 150
% Carben 021 021
% Manganese 124 131
% Silicen 24 024
% Phespherons 0018 0018
X Sulfur 0017 00i4
X Chroamiom 007 4
% Wickel Q03
X Melybdensm Q01 3

Heat Treatment NORM
Acother Test For This Line Item? Y Add Remarks? Y

Hardness was performed st our inhouse Materials Laborstory on material
fom stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
[rerdness (80 for MNS-002-C) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet One EQUUTIP Hardness
Yalue (398 Lp) wes obteined from st the same location as the Rockwell B a
flat surface where the sample for chemical analysis was reinoved A second
EQUOTIP Herdness Yalue (395 Lp) was obteined after removing
spproximetiy 60 mils of metal from the rim of the flange Chemistry was
perfor med by an outside laboratory on Duke's Approved Yendors List
Tensile specimens were approximatiy 1/4 inch in dlameter and the test was
rfor med | nhouse
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NRC 08-09

TEST DATA WORKSHEET

Test Reswits for Line Item MNS-002 ~-Specimen ID MNS-002-D
Test Dats CHTR Data

Tensile Strength (psi) 18,100 84,623
Yield Streagth (psi) 44,400 24,084
% Elongation 3l 23
% Reduction In Ares $9 845
Hardness (BHN) 199
% Carden 023 021
% Manganese 128 131
% Silices 024 024
% Phespherows 0018 0018
% Sulfer 0018 0014
X Chromiom 007 %
% Wickel 003 2
X Melybdensm Q01 -

Heat Treatment NORM
Another Test For This Line Item? N A Remarks? Y

Hardness was perfor med st our inhouse Materials Laboratory on material
from stock using Roctwell B and EQUOTIP hardness testers The Rockwell B
Hardness (83 for MNS-002-D) was converted to Brinel] using Table 2 from
ASTM 140 and entered into Test Dets Wor ksheet One EQUOTIP Herdness
Yolue (408 Lp) » 23 obtained from st the same location as the Rockwell B, 8
Mot surface where the sample for chemical analysis was removed A second
EQUOTIP Hardness Yalue (410 Lp) was obtained after removing
spproximetiy 60 mils of metal from the rim of the Nange Chemistry wes
performed by an outside laboratory on Duke's Approved Yendors List
Tensile specimens were approximatiy 1/4 inchin diameter and the test was
rfor med | nhouse
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Plant McGyire Unit Warshouse

Line Item MNS-003 Transaction (A/C/D) (
Heat- Lot (X5 ASME Class 2
Commedity (L0 Diameter |

Schedmal 40 Rating 600

Type RE SW Spec. 109

Grade MA Sewrce PS5l

Yendor (WJM erPSI) PSI CMTR Date 11/10/87

NCA- 3800 (Y/%) Y
Swpplier 1 Consolideted Power Supply Sepplier 2 -

Quanity 10 Quanity In Steck 9
Installed-Acess Installed- Mot Acess (
Add Teat Results (Y/N) ¥ Add Remarks (Y/N)

One wae rejected due to lack of marking The nine flanges in stock were
marked | -600-PS-SA 105-CKS-5/40-B165 MNS-003-A was examined
metallographically and found to be ¢ forging
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NRC §8-05
TEST DATA WORKSHEET

Test Reswits for Line Item MN-003 ~-Specimen 1D MNS-003-A

Test Data CHMTR Data
Tensile Streagth (psi) 12,200 80,923
Yield Strength (psi) 40,300 20,888
% Elongation 38 282
% Reduction In Ares 63 9
Hardmess (BHN) 135
% Carben 018 Q.20
% Manganesc 083 133
% Silicon 022 035
X Phesphareas 0026 Q021
% Selfer 0016 0016
K Chromium 006 -
% Nickel 002 -
R Melybdenum <0.01 =

Heat Treatment None shown on CMTR.
Another Test For This Line Item? Y A Remarks? Y

Hardness was perfor med ot our inhouse Materials Laboratory on material

EQUOTIP Herdness Yalue (384 Lp) was obtained after removing

pei formed by an outside laboratory on Duke's Approved Yendors List

rfor med | nhouse

from stock using Rockwe!l B and EQUOTIP hardness testers The Rockwell B
Hardness (74 for MNS-003-A) was converted to Brinel] using Table 2 from
ASTM £140 snd entered into Test Dats Worksheet One EQUOTIP Hardness
Yolue (383 Lp) was obteined from at the same location as the Ruckwell B »

Nat surfece where the sample for chemical analysis was removed A second

approximetly 60 mils of metsl from the rim of the flange Chemistry was

Tensile specimens were approximetiy 1 /4 inch in diameter and the test was
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NRC 80-03

TEST DATA WORKSHEET

Test Reswits for Line Item MNS-003 ~-Specimen ID MNS-003-8
Test Dats CHMTR Date

Tensile Strength (psi) 69,600 80,923
Yield Strength (psi) 41,200 $0.888
% Elongation 40 4
% Recuction In Ares 63 59
Hardmess (BHN) 132
% Carben Q18 020
% Hanganese Q19 133
% Silicen 021 035
% Phaspharens 0024 0021
% Selfe: 0012 0016
K Chromium 006 2
% lickel 2.02 i
% Melybdenum Q01 s
Heat Treatment None shownon CMTR

Anather Test For This Line Item? Y Add Remarks? Y

Hardness was perfor med at our inhouse Materials Laboratory on material
from stock using Rockweil B and EQUOTIP hardness testers The Rockwel) B
Herdness (73 for MNS-003-B) was convertad to Brinell using Table 2 from
ASTM E140 and entered into Test Dats Wor ksheet One EQUOTIP Hardness
Yalue (380 Lp) wes obteined from at the same location as the Rockwell B o
fat surface where the sample for chemical anelysis was removed A second
EQUOTIP Hardness Yalue (383 Lp) was obtained after removing
spproximatly 60 mils of metal from the rim of the flange Chemistry wes
perfor med by an outside laborstory on Duke's Approved Yendors [1st

Tensile specimens were spproximatiy 1/4 inch in dlametsr and the test was

rfor med \nhoye
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NRC 88-03
TEST DATA WORKSHEET

Test Resuits for Line Item MNS-003 ~-Specimen 1D MNS-003-C

Tensile Strength (psi)
Yield Strength (pai)
X Elongation

% Reduction In Ares
Hardness (BHN)

% Carben

B Manganese
% Silicen

%X Phespherens
% Seifur

K Chrominm

X Melybdenam

Test Data CHTR Date

ERBEEFEE Rewgk
- EEBEE  oREE

Heat Treatment Note shownon CMTR.
Anather Test For This Line Item? Y Add Remarks? Y

Hardness was perfor med at our inhouse Materials Laboratory on meterisl
from stock using Rockwell B and EQUOTIP hardness testers The Rockwell B
Hardness (75 for MNS-003-C) wes converted to Brinell using Table 2 from
ASTM E140 and entered into Test Date Work :*aat One EQUOTIP Hardness
Yalue (383 Lp) was obtained from st the same location s the Rockwell B, o
fNat surface where the sample for chemical analysis was removed A second
EQUOTIP Hardness Yalue (374 Lp) wes obtained after remaving
approximetiy 60 mils of metal from the rim of the Nlange Chemistry wes
performed by an outside laboratory on Duke's Approved Yendors List

Tensile specimens were spproximetiy 1/4 1nch in diameter and the test was
rfor med | nhouse
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NRC 06-03

TEST DATA WORKSHEET
Test Resuits for Line Item MNC-GO3 ~-Specimen ID MNS-003-D
Test Data CHMTR Dats
Tensile Strength (psi) 62,800 80.923
Yield Strength (psi) 40,000 28,808
% Elongation 34 a8.7
X Reduction In Ares 64 3]
Hardness (BHN) 132
X Carben Q12 020
% Manganese (s 133
% Silicen 021 Q3%
% Phespherons 0.023 0021
% Selfer 0012 Q016
X Chremium 006 2
% Wickel 002 2
X Melybdensm Q01 3

Heat Treatment None shownon CMIR
Anoiher Test For This Line Item? N A Remarks? Y

Herdness was perfor med st our inhouse Mate 1als Laborstory on material
from stock using Reckwell B and EQUOTIP hardness testers The Rockwell B
Hardness (73 for MNS-003-D) wes converted to Brinell using Table 2 from
ASTM E140 and entered into Test Dats Worksheet One EQUOTIP Hardness
Yalue (386 Lp) wes obtained from at the same lacation &9 the Rockwe!l B o
Mot surfece where the sample for chemical anel(9is was removed A second
EUDTIP Herdness Yalue (379 Lp) wes obteined after removing
approximetly 60 mils of metal from the rim of the flange Chemistry was
performed by an outside laborstory on Duke's Approved Yendors List
Tensile specimens were spproximatiy 1 /4 1nch in diameter snd the test was
rfor med | nho use
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Plant [%Guire

Lime Item MNS-004
Heat-Lot £X11379
Commedity L0

Schedual 4

Type RE WN

Grode N

Yender (WJM orPSI) PSI
NCA-3800 (Y/m) ¥
Sepplier 1 DyBose Steel Inc.
Qoanity 4
Instilled-Acess 0

Add Test Results (Y/N) ¥

NRC 90-02
HATERIALS WORKSHEET

Unit Warehouse
Tramsection (A/C/D)

ASME Class 2
Diemeter §

Reting 150

Spec. 108

Sewrze P3|

CMTR Date 01/06/88

Sepplier 2 -
Quanity In Steck 4
Installed- Mot Acess (
Add Remarks (Y/N) N

The four flanges were sent to the Materials Laboratory All flanges were
marked 8- 150-PS-SA 105 CL 2 6X11375 STD. MNS-004-A ves

examined metsllographically and found to be s forging
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NRC 08-05
TEST DATA WORKSHEET

Test Results for Line Item MNS-004 ~-Specimen 1D MNS-004-A

Test Dats CHMTR Date
Tensile Strength (psi)

Yield Strength (psi)
% [longation

% Reduction In Ares
Hardness (BHN)

% Carbon

% Manganese
% Silicen

X Phasphereons
% Selfer

KX Chrominm

% Wickel

X Melyghdenam

Heat Treatment None 3.ownon CMIR
Another Test For This Line Item? 1 AM Remarks? v

EEEEEEEE el
- BEEEE  BEEE

Herdness was perfor med at our inhouse Materiais Laboratory on meteriasl
from stock using Rockwe!) B and EQUOTIP hardness testers The Rockwell B
Hardness (81 for MNS-004-A) wes converted to Brinell using Table 2 from
ASTM £140 and entered into Test Date Worksheet One EQUDTIP Hardness
Yalue (406 Lp) wes obtained from st the same location as the Packwel) B o
flat surfece where the sample ‘or chemical snel ysis was removed A second
EQUDTIP Hardness Yalue (413 () '7a8 obteined after removing
approximatly 60 mils of mete: irom the rim of the Nange Chemistry was
perfor med by an outside laboratory on Duke's Approved Yendors List
Tensile spacimens were approximetiy 1 /2 inch in diameter and the test was
rfor med 1 nhouse
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NRC 90-03

TEST DATA WORKSHEET

Test Resuite for Line Item MNS-004 --Specimen 1D MNS-004-8
Test Date CHMTR Data

Tensile Strength (psi) 12600 81,700
Yield Strongth (psi) 46,000 22,800
% [lengation 30 330
% Reduction In Ares S8 600
Hardeess (BHN) 183
% Carbon Q2! 028
% Mangenese 090 ("N 1
% Silicen 021 Q18
X Photpherecns 0008 0012
% Selfer Q010 0020
K Chromium Ql4 =
% Wickel 1R -
X Melybdenum 003 2

Heat Treatmeat MNote shownon CMTR
Anether Test For This Line Item? Y AM Remarks? v

Herdness was perfor med ot our inhouse Materials Laboratory on material
from stock using Rockwel! B and EQUOTIP hardness testers The Rockwell B
Herdness (81 for MNS-004-8) wes converted to Brinell ysing Table 2 from
ASTM £140 and entered into Test Dats Worksheet One EQUDTIP Mardness
Yalue (409 Lp) wes obteined from at the same location as the Rockwel) B o
fat surface where the sample for chemical anal ysis was removed A second
EQUOTIP Herdness Yalue (411 Lp) was obtelned after removing
spproximatly 60 mils of metal from the rim of the Nange Chemistry was
perfor med by an outside laboratory on Duke's Approved Yendors List
Tensile specimens were approximetiy 1/2 inchin diameter and the test was
rfor med | nhouse
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NRC 86-03
TEST DATA WORKSHEET

Test Results for Line (tem MNS- 004 ~-Specimen 1D MNS-004-C

Test Data CHMTR Data
Tensile Strength (psi)

Yield Strength (psi)
% Clongation

% Reduction |u Ares
Hardeess (BHN)

% Carben
%X Manganese
% Silicen
%X Phespherews
% Selfur
RChrominm
% Nickel
% Melybdenum

Heat Treatment None showe on CMITR,
Anether Test For This Line Item? Y A Remarks? Y

BEEEEFRE EeniR
--BEEEE  BEEE

from stock using Rockwell B and EQUOTIP hardness testers The Rockwell
Hardness (82 for MNS-004-C) was converted to Brinel! using Table 2 from
ASTM £140 and entered into Test Date Worksheet One EQUOTI? Hardness
Yolue (413 Lp) wee obtained from at the same location s the Rackwell B »
ot surfece where the sample for chemical analysis was removed A second
EQUOTIP Mardness Yalue (413 Lp) wes obtelned sfter removing
approximetly 60 mils of metal from the rim of the Nange Chemistry wes
perfor med by an outside laborator y on Duke s Approved Yendors List
Tensile specimens were approximatiy 1/2 inch in diameter and the test was
rfor med 1 nhouse

|
|
Hardness wes perfor med st our inhouse Materials Laboratory an meterial
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NRC 80-035

TEST DATA WORKSHEET
Test Results for Line Item MNS- Q04 ~~Specimen 1D MNS-004-D
Test Data CHMTR Data
Tensile Strength (psi) 19,400 81,200
Yield Strength (psi) 45.000 $¢.800
%X Clongation ad 30
% Reduction In Ares 6l 600
Hardness ‘BHN) 162
% Carben 022 028
K Manganese Q.88 091
% Silicen 021 0l1s
X Phesphorens 0.009 Q012
Q015 Q.020
X Chremium Q20 s
020 s
% Melygbdenum Q.08 s

Heat Treatment None shownon CMTR,
Anether Test For This Lime item? N Add Remarks? Y

Hardness wes perfor med ot our inhouse Materials Laboratory on meterial
from stock using Rockwell B and EQUOTIP hardness testers The Rockwell B
Hardness (84 for MNS-004-D) wes converted to Brinell using Table 2 from
ASTM 140 and entered 1nto Test Dats Worksheet One EQUOTIP Mardness
Yalue (422 Lp) wes obtained from st the same location a8 the Rockwel)l B o
ot surfece where the sample for chemical analysis was removed A second
EQUDTID Merdness Yalue (427 Lp) was obtel ned after removing
epproximatiy 60 mils of mets) from the rim of the fange Chemistry wes
performed by an outside laboretory on Duke s Approved Yendors List
Tensile specimens were approximatiy 1/2 inchin drameter and the test was
rfor med | nhouse
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NRC 80-09

HATERIALS WORKSHEET
Plast MeGuire Unit Warshoyse
Line Item MNS-005 Tramsaction (A/C/D) C
Heat- Lot AAZ-B4 ASME Class 2
Commedity [0 Diameter | 1/2
Schedual 40 Rating 300
Type REWN Orifice Spec. 105
Grode N Sewres P51
Yendor (WJIM orPSI) PSI CHMTR Dete 12/01/87

NCA-3800 (Y/W) Y
Sepplier | Conwlideted Power Sypply Sepplier 2 -

Quanity 10 Quaniiy In Steck 10
Installed-Acess Installed - Net Acess (
Add Test Resnlts (Y/N) Y Add Remarks (Y/N) Y

The flanges in stock were marked 1-1/2 300-PS-5A 105-CL 2 M2 84
S/40 MNS-005-A was examined metallographically and found to be o

forging




NRC 08-05

TEST DATA WORKSHEET

Test Reswits for Line Item MNS-005 ~-Specimen 1D MNS-005-A
Test Date CHMTR Data

Tensile Strength (psi) §8.000 13538
Yield Strength (psi) 45,300 20538
% [lengation o4 30
% Reduction In Ares 38 470
Hardness (BHN) 12
% Carbon 034 Q28
K Mangenese 'A-11 Q13
% Silicen 021 021
X Phaspharem Q012 Q015
% Selfer 0023 Q010
K Chrominm 002 s
% Wicke! 02 > 2
X Melybdenam Q01 2
% Yandiom 0.009 s

Heat Treatment NORM
Another Teat For This Line Item? Y A Remarks? v

Hardness wes perfor med ot our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester The Rockwell B Hardness
(87 for MNS- 00S-A) wes converted to Brinell using Table 2 from ASTM
£140 and entered 1nto Test Date Worksheet An EQUDTIP Herdness Yalue
(438 Lp) wes odtained from o Net surface where the tensile sample or
the sample for chemical snalysis wes removed Chemistry was perfor med
by on outside laboretary on Duke s Approved Yendors List Tensile
specimens were approximatiy | /4 inch in dlameter and the tests were
rfor med | nho use
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NRC 80-03

TEST DATA WORKSHEET

Test Resuits for Lime Item MNS-005 ~-Specimen ID MNS-005-8
Test Data CHMTR Data

Tensile Strangth (psi) 83,300 23538
Yield Strength (pai) 42,400 38538
% Elongation P 20
% Redection In Area b 40
Hardeess (BHN) 189
% Carben Q3s 028
T Q2 Q13
% Silicen 021 Q21
% Phaspherons 0010 Q015
% Selfer 0020 Q010
K Chreminm 002 s
% Wickel 002 s
X Melghdensm Q01 s
% Yenodium 0.008 s

Heat Treatment NORM
Anether Test For This Line Item? | A Remarks? v

Hardness was nerformed ot our inhouse Materials Laborator y on meterial
from stock using Rockwell B hardness tester The Rockwe!) B Hardness
(83 for MNS-005-8) wes converted to Brinell using Table 2 frum ASTM
140 and entersd into Test Dats worksheet An EQUOTIP Hardness Yol ue
(424 1p) wes obteined from s fat surfece where the tensile sample or
the sample for chemical anal ysis was removed Chemistry was perfor med
by an outside laboretory on Duke's Approved Yendors List Tensile
specimens were approximatiy 1/4 1nch in dlameter and the tests were
rfor med | nhoyse
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NRC 00-03

TEST DATA WORKSHEET

Test Results for Line Item MNS-005 ~~Specimen ID MNS-005-C
Test Data CHTR Dats

Tensile Strength (psi) 85300 13538
Yield Strength (psi) 44,800 a8
% Elongation 16 20
X Reduction In Ares 30 40
Hardmess (BHN) 165
% Caren 034 028
% Mangenese Q8! Q13
% Silicen 022 02l
X Phaspharons 012 0015
% Selfer Q021 Qnio
K Chromium Q02 s
% Wickel Q02 .
R Melybdenum 0009 =
% Yenadion 0.009 -4

Heat Treatment NORM
Anether Test For THis Line Itam? ¥ MM Remarks? Y

Hardness was perfor med st our inhouse Materials Laboratory on meterisl
from stock using Rockwell B hardness tester The Rocioel] B Mardness
(85 for MNS-005-C) wes converted to Brinel] using Table 2 from ASTM
£140 and entersd into Test Date Worksheet An EQUOTIP Hardness Yalue
(435 Lp) wes obtained from & Nat surfece whers the tensile sample or
the sample for chemicel analysis was removed Chemistry was perfor med
by on outside laboratory on Duke's Approved Yendors List Tensile
specimens were spproximetiy 1 /4 inch (o diameter and the tests were
rfor med | nhouse
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NRC 98-03

TEST DATA WORKSHEET

Test Results for Line Item MNS-Q0S --Specimen 1D MNS-005-D
Test Date CMTR Data

Tensile Strongth (psi) 83.200 13538
Yield Strength (psi) 40,800 38518
X [longation 23 S0
% Reduction In Ares ¥4 40
Hardmess (BHN) 156
% Carbon Q034 028
% Manganese 080 Q13
% Silicen 021 21
X Phospharons Qo011 0015
% Selfur 0020 Q010
S Chrominm 002 :
% Nickel 002 -
X Melybdenam Q01 =
% Yenadium 0009 s

Heat Treatment NORM
Another Test For This Line Item? N A Remarks? Y

Hardness was perfor med ot our inhouse Materials Laborstory on material
from steck using Reckwell B hardness tester The Rockwell B Mardness
(82 for MNS-005-D) wes converted to Brinell using Table 2 trom ASTM
£140 and entersd 1nto Test Date Worksheet An EQUOTIP Hardness Yalue
(431 Lp) wes obtained from & Nat surfece where the tensile sample or
the sample for chemical analysis wes removed Chemistry was perfor med
by on outside laboratory on Duke's App. oved Yendors List Tensile
specimens were approximatiy 1 /4 inch in diameter and the tests wvere
rfor med 1 nho use
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NRC 90-03

HATERIALS WORKSHEET
Plant McGuyire Umit | 2
Line Item MNS-006 Transeaction (A/C/D) A
Heat- Lot A2Z ASME Class [
Commedity /[ Diemeter /4
Schedual (70 Rating 1500
Type RE OW Spec. 105
Grade M Searce WM
Yendor (WJIM orPSI) w)H CHMTR Dete 11/03/80

NCA- 3800 (Y/N) ¥
Sepplier | Capitol Pipe & Steel Prog/Inc  Swpplier 2 -

Quanity 20 Quanity In Steck 0
Installed - Acess Installed - Net Acess
Add Test Reswlts (Y/N) ¥ Add Remarks (Y/N) 1

All twenty fanges were (natalled 1n non GA spplications under work
Request Numbers C1569, 113921, 117636, 119062, 120274,
119061, 56955, 129205, and 132414
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NRC 08-03
TEST DATA WORKSHEET

Test Results for Line Item MINS- 006 ~-Specimen 1D MND-006-A

Test Date CMTR Data
Tensile Strength (pai)
Yield Strength (psi)
% Clongation
% Reduction In Ares
Hardness(BHN)

% Carbax

N Mangeanese
% Silices

X Phaspharens
% Selfer

K Chromiom
% Nickel

X Melybdenam

Heat Treatment ANN
Anather Test For This Line Item? N A Remarks? N

£

CECRCNTRT

v EEBEE  mBjs
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NRC 20-03

HATERIALS WORKSHEET
Plast 'wCyire Unit -
Line Item MNS-007 Transection (A/C/D) A
Heat- Lot 50508 ASME Class °
Commedity /L0 Diemeter |
Schedual (0 Reting 1500
Type Rf OW Spec. 109
Grade M Sewrce WM
Yender (WM erPSI) w1 CMIR Date
NCA- 3800 (Y/N) 1
Supplier 1 Sepplier 2 -
Quanity 10 Quanity In Steck
Instelled-Acess Installed - Mot Acess
Add Test Results (Y/N) X Add Remarks (Y/N) ¢

worksheet 13 incomplete because CMTR was not obtei ned before work was
stoped due to Supplement 2 of NRC Bylletin 88- 0%

4-29
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NRC 08-03

HATERIALS WORKSHEET
Plast McGuire Usic 2
Line Item MNS-008 Tramsaction (A/C/D) A
Heat- Lot ASME Cless [
Commedity [0 Diameter /4
Schedual 40 Reting 150
Type Rf 3w Spec. 109
Grade M Seurce 7
Yendor (WJM orPst) R Date *
NCA- 3800 (Y/N) |
Supplier 1 * glier 2 -
Quanity ¢ Uuanity In Steck (
Installed -Acess Installed - Nt Acess
Add Test Reanlts (Y/N) N Add Remarks (Y/N) ¢

workshee' 13 incomplete because CMTR was not ob*sined before work was
stoped due to Supplement 2 of NRC Bulletin 88-0S
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. 4.  CATAWBA NUCLEAR STATION - NRC BULLETIN 8#8-05 INVESTIGATION

4.1 OVERVIEW

T~ augh August 5, 1988, 413 WJM/PSI flanges had oeen identified as ordered for
Cavuwba Nuclear Station. Each of these flanges was given an unique sample
identification rumber designation and tabu.ated 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:

SAMPIE HEAT # SIZE BRINELL HARDNESS
CNS-004-E cop 2" 150
CNS=004-F (el 2" 145
CNS-012-A 44036 12" 138
CNS-0 "-A A23 1" 142
CNS-013-8B A23 'y 140
CNS-013-C A23 1" 176
CNS-013-D A23 1" 156
CNS-013-E A23 1" 178
CNS-014-A A23 3/4" 136 (Low)
. CNS-014-8 A23 3/4" 147
CNE-014-C A23 3/4" 147
CNS-014-D A23 2/4" 138
CNS-014-E A23 3/4" 138
CNS-014-F A23 3/4" 13¢
CNS-014-G A23 3/4" 146
CNS-014-H A23 3/4" 137
CNS-016-A GOEB - 157
CNS-016-8 GDEB 4" 151
CNS-017-8 78834 - 168
CNS-017-C 18834 2" 175
CNS-017-D 78834 X 158
CNS-017-E 78834 ' 166
CNS-018-A 56245 3/4" 155
CNS-025-A UE 1" ¢11 (High)

* The Leeb hardness values obtained in the field were corrested 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:teen different 1ine items werc ‘ound in stock and
sent to the Duke Metallurgy Laboratory. Thirty-six flanges underwent a
tensile test, hardness test, and chenical analysis. At least one sample from
each lire item wes macro etched in an attempt to determine if it was a

’ forging.
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CNS-001-A and CNS-001-B appeared to be made from plate. The grains in
CNS-027-A were equiaxial and a determination could not be made. The rest of
the flanges all ape.. .4 to be forgings. The samples testad, heat numbe-,
size, and any deviations from the ASME materials specification are given in
the table below. A1l the test data is given behind "ab 4.4.

SAMPLE HEAT # SIZE DEVIATIONS FROM SPECIFICATION
CNS-001-A 6579 1" Plate

CNS-C21-B 6579 ) Plate

CNS-002-A Ag1 2 % Elongation & Reduction in Area Low
CNS-002-8 A91 2" X Elongation & Reduction in Area Low
CNS-002-C A91 " 3 % Elongation & Reduction in Area Low
CNS=002-D AS91 2" X Elongation & Reduction in Area Low
CNS-003-A 1G5129 10" None

CNS-004-A cop None

CNS-004-8 cop ' None

CNS-007-A 56245 g None

CNS-007-B 56245 1" None

CNS-007-C 56245 1" None

CNS-007-D 56245 g None

CNS-008-A 6072802 2" % Elongation Low

CNS-008-8 6072802 2" ¥ Elongation Low

CNS-008-C 6072802 2" ¥ Elongation & Reductica in Area Low
CNS-008-D 6072802 2" X Elongation Low

CNS-009-A 6X11237 4" % Elongation & Reduction in Area Low
CNS-009-8 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 ' None

CNS-015-8 2095 2" % Elongation & Reduction in Area l.ow
CNS=-015-C 2095 2" % Carbon High

CNS-015-D 2095 2" Low Tensile Strength (Broke Outside Marks)
CNS-017-A 78834 " o None

CNS-019-A 25904 1" X Elongation Low, Hardness High
CNS-019-8 25904 1" Hardness High

CNS-019-C 25904 1" % Elongation Low, Mardness High
CNS-020-A 25904 ™ ¥ Elongation Low, Hardness High
CNS-020-8 25904 1" % Elongation Low, Hardness High
CNS-027-A GDKD 1 None

CNS-027-8 GOKD 2" None

CNS-027-C GDKD i None

CNS-027-0 GOKD 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 paralle) to the
direction of maximum working.
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4.3 "EPORTABLE ITEMS

Ten f.unges: CNS-004E, CNS-004F, CNS-013A, CNS-013B, CNS-014A, CNS-014D,
CN5-014E, 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 &8-05.

When these flanges were initially reported, NUMARC/EPRI temperature correlation
had not been applied. Based upon a later interpretation from the NRC/ONRR
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 CONTINUED UPERATION (JCO)

A JCO 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 JCO 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 additiona) testing to
further ascertain the acceptability of this flange.
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LIST OF KNOWN WM & PSI FLANGES INSTALLED IN
SAFETY RELATED SYSTEMS
(Catawba)

SAMPIE  PO®*  HEAT* SIZE  TIYRE LOCATION

CNS-004-E  KS542%59 susS08 2" RF, SW Unit 1 Aux Feedwater (Seismic)
CNS-004-F  K542%9 80508 2" RF SW Unit 1 Aux Feedwater (Seismic)

CNS-012-A  K10226 44036 12 RF. SO 2B Diesel Gen Lub Oil System

CNS-013-A  GO4551  A23 RF SW Unit 2 Diesel Gen Starting Air
CNS-013-B  GO4551  A23 RF, SW Unit 2 Diesel Gen Starting Air
CNS-013-C  GO4551 A23 RF, SW Unit 2 Diesel Gen Starting Air
CNS-013-D  GO4551 A23 » RF SW Unit 2 Diesel Gen Starting Air
CHS-013-E  GO4551  A23 RF SW Unit 2 Diesel Gen Starting Air

T — — —
s g s s

CNS-014-A  G04551 A23 3/4" RF SW Unit 2 Aux FDWP Turbine
CNS-014-B  GO4551 A23 3/4" RF SW Unit 2 Aux FDWP Turbine
CNS-014-C  GO4551 A23 3/4" RF, SW Unit 2 Aux FDWP Turbine
CNS-014-D  GO4551 A23 34 RF SW Unit 1 Aux FDWP Turbine
CNS-O14-E  GO45S1  A23 /4 RF. SW Unit | Aux FDWP Turbine
CNS-014-F  GO4551  A23 /4 RF. S¥ Unit 1 Aux FDWP Turbine
CNS-014-G  GO4551 A23 LILY RF SW Unit | Aux FDWP Turbine
CNS-014-H  GO4551 A23 3/4 RF SW Unit 2 Aux FOWP Turbine
CNS-016-A  G(4551 GDEB 4 RF. WN Unit 2 Aux Feedwater System
CNS-016-B  G04551 GDEB ‘4 RF. WN Unit 2 Aux Feedwater System
CNS-017-B  HOS878 Ts8834 RF. WN 2A Diesel Gen Cooling Water

2
CNS-017-C  HOS878 Ts834 2 RF. WN 2A Diesel Gen Cooling Water
CNS-017-D  HO8878  T8834 2 RF. WN 2B Diesel Gen Cooling Water
CNS-017-E  HOS878 T8834 2 RF. WN 2B Diesel Gen Cooling Water

CNS-018-A  HOS878 56245 /4 RF. SW  Unit | Component Cooling System

CNS-025-A GS372¢ UE 1" BL. RF 1B Diesel Gen Lub Oil System
CNS-02%-7 G3372¢ UE 1" BL. RF 1A Diesel Gen Lub Oil System
CNS-02%-7 GS372¢ UE 1" BL. RF 2B Diesel Gen Lub Oil System

7« Indicated activity was not complete at issuance of Supplement 2 to NRC
Bulletin 88-u9

RF « Raised Face

WN « Weld Neck

BL « Blind

SW » Socket Weld

SO « SlipOn
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LIST OF KNOWN WM & PSI FLANGES INSTALLED IN
NONSAFETY RELATED SYSTEMS
(Catawba)

SAMPLE PO* HEAT®* SIZE IYPE LOCATION
CNS-001-7  F31659 6579 1" RF WN, Orifice Unknown
CNS-001-7  F31659 6579 1° RF WN Orifice Unknown

Two flanges (Line [tem CNS-001) were sold as surplus.

CNS-002-7  F31659 A9l 2° RF WNOrifice Unknown, or Sold as Surplus
CNS-002-7  F316%9 A9l 2" RF WNOrifice Unknown, or Sold as Surplus
CNS-002-7  F31659 A9l 2" RF WNOrifice Unknown, or Sold as Surplus
CNS-002-7  F316%9 A9l 2" RF WNOrifice Unknown, or Sold as Surplus
CNS-002-7  F31659 A9l 2 RF WNOrifice Unknown, or Sold as Surplus
CNS-002-7  F31659 A9l 2° RF WNOrifice Unknown, or Sold as Surplus
cus-ooz-7 F31659 A9l 2" RF WNOrifice Unknown, or Sold as Surplus
CNS-002-7  F31659 A9I 2" RF WNOrifice Unknown, or Sold as Surplus
CNS-002-7  F31659 A9l 2° RF WNOrifice Unknown, or SoldasSurplus

The isometric drawings for seven flanges (Line Item CNS-002) have beer deleted
indicating that the flanges have been discarded.

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

Three flanges (Line [tem CNS-00%) were used in a flush of the LT System and then
discarded One was transferred to Oconee.

CNS-007-7  H45250 56245 1" RF. TH Unknown, Surpiused, or Deleted
CNS-007-7  H45250 56245 1" RF.TH  Unknown, Surplused or Deleted
CNS-007-7  H45250 56245 1" RF.TH  Unknown, Surplused or Deleted
CNS-007-7  H432%0 56245 " RF.TH  Unknown, Surplused or Deleted
CNS-007-7  H45250 56243 " RF, TH Unknown, Surplused or Deleted
CNS-007-7  H452%0 56243 1" RF.TH Unknown, Surplused, or Deleted
CNS-007-7  H432%0 56245 1 RF. TH Unknown, Surpliused, or Deleted
CNS-007-7  H45230 56245 1" RF. TH Unknown, Surplused or Deleted
CNS-007-7  H45250 56245 1" RFE.TH  Unknown Surplused, or Deleted
CNS-007-7  H4%52% 56245 1" RF. TH Unknown, Surplused. or Deleted
CNS-007-7  H4325C 56245 ) RE.TH  Unknown, Surplused or Deleted
CNS-007-7  H43250 56245 1" RF. TH Unknown, Surplused, or Deleted
CNS-007-7  H43220 %6245 1" RF TH Unknown, Surplused or Deleted
CNS-007-7  H452% 56245 " RF. TH Unknown, Surplused, or Deleted
CNS-007-7  H452%0 56245 1" RF. TH Unknown, Surplused. or Deleted

Six fMlanges (Line Item CNS-008) were sold as surplus

Three flanges (Line Item CNS-009) were sold as surplus

Two fanges (Line Jtem CNS-010) were sold as surplus

Five fanges (Line Item CNS-011) were installed in temporary piping or sold as surplus
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For Line [tems CNS-013 thru CNS-027 the determination of how many of
the flanges may have been installed in nonsalety related systems, sold as
surplus, or de'eted during inventory adjustment was not made at the time
NRC Bulletin 88-05 Supplement 2 was issued. [tems installed in nonsafety
related systems are only traceable by material identification 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 = Weld Neck

BL = Blind

SW = Socket Weld
SO « SlipOn
TH = Threaded
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LIST OF KNOWN WM & PSI FLANGES
NON INSTALLED
(Catawba)

SAMPLE  PO* HEAT®* SIZE RATING SCHEDULE TYPE

CNS-001-A  F31659 6579 1" 1500* 80 RF. WN, Orifice
CNS-001-B  F316%9 6579 E 1500* 30 RF. WN. Orifice
Four additionai flanges (Line Item CNS-001) will be held at the {eboratory until the
resolution of NRC Bulletin 88-0% is complete

CNS-002-A  F31659 A9l 2’ 300° 40 RF. WN, Orifice
CNS-002-B  F31659 A9l ' 3 300* 40 RF. WN, Orifice
CNS-0C2-C  F31639 A9l ¢ 300* 40 RF. WN, Orifice
CNS-002-D  F31659 A9l 2 300 40 RF, WN. Orifice

Ten additional flanges (Line [tem CNS-002) will oe held at the laboratory until the
vesolution of NRC Bulletin 88-0% is complete.

CNS-003-A  N35031 165129 10" 150 40 RF, WN
CNS-004-A  K54259 COP 2 1500* 80 RF, SW
CNS-004-B  K54259 COP 2" 1500* 80 RF. SW

Three additional flanges (Line Item CNS-004) will be held at the laboratory until the
resolution of NRC Bulletin $8-0% is complete

CNS-007-A  H452350 36245 1 150* . RF. TH
CNS-007-B  H45250 56243 1 150¢ . RF, TH
CNS-007-C  H45230 56243 " 150* : RF. TR
CNS-007-D  H45250 36245 1 150% RF, TH

One additional flange (Line [tem CNS-007) will be held at the laboratory until the
resolution of NRC Bulletin 88-09% is complete

CNS-008-A  ]52195 6072802 2 2500* XXH RF, WN. Orifice
CNS-008-B  [52195 6072802 2 2500* XXH RF, WN. Orifice
CNS-008-C  ]32195 6072802 2 2500* IXH RF, WN. Orifice
CNS-008-D  J32195 6072802 2 2500* XXH RF, WN. Orifice
CNS-009-A  J32195  6X11237 4 900* . RF. BL
CNS-009-B  J32195  6X11237 4 900* - RF, BL
CNS-010-A  J3219%  oX11237 127 300* Sud RF. WN
CNS-010-B  J3219%  eX11237 127 300* Sud RF. WN
CNS-010-C  J32195  6X11237 127 300* Sud. RF, ¥N
CNS-015-A  GO4551 2093 2 300* 40 RF SW
CNS-015-B  GO4351 209 2 300* 40 RF. 5%
CNS-015-C  GO4351 2093 ' 300* 40 RF SW
CNS-015-D  GO4331 2 200 40 RF SW

209%
Ten additional Manges (Line Item CNS-015) will be he'd at the laboratory uniil the
resolution of NRC Bulletin 88 09 is complete
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CNS-017-A  HO8878  T8834 2’ 150* 40 RF. WN

CNS-019-A  HO8878 25904 " 150* . RF, TH
CNS-019-B  HO8878 25904 " 150* - RF. TH
CNS-019-C  HO8878 25904 I’ 150* RF. TH

One additional flange (Line Jtem CNS-019) will be held at tho laboratory until the
resolution of NRC Bulletin 88-05 is complete

CNS-020-A  HOS878 25904 1 150* . RF, BL
CNS-020-B  HO8878 25904 " 150* . RF. BL
CNS-027-A  G)3724  GDKD 2 150° . RF. TH
CNS-027-B (53724  GDKD 3 150* . RF, TH
CNS-027-C  G3372¢  GDKD 2 150* . RF. TH
CNS-027-D  G53724¢  GDKD 2 150* RF, TH

Twenty-one additional flanges (Line [tem CNS-01%) will be huld a. the laborato
until the resolution of NRC Bulletin 88-05 is complete

? « Ind;cated activity was not complete at issuance of Supplement 2 to NRC
Bulletin 88-05

RF « Paised Face

WN = Weld Neck

BL = Blind

SW =« Socket Weld

TH = Threaded
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LIST OF KNOWN WM &PSI FLANGES

(Catawba)
LINEITEM PO*  HEAT*  TAG*  *ORDERED *INSTALLED *ATLAB *OTHER
QA_ Non QA
CNS-001  F31659 6579 CC-03096 10 0 2! 5 2
CNS-002  F31659 A9l N/A 30 0 7 14 ?
CNS-003  NS5031 165129  CC-10578 | 0 0 1 0
CNS-004  K54259 COP CC-09460 10 23 1 b) 2
CNS-005  Jos092 6061273  CC-030% . 0 0 0 3
CNS-006  MO04431 COX N/A 103 0 0 0 0
CNS-007  H45250 96245 N/A 20 0 ”» s ?
CNS-008  J32195 6072802  (CC-03099 10 0 0 4 67
CNS-009  J32195 6X11237  CC-00384 b 0 0 2 38
CNS-010  J32195 6X11237  CC-00343 S 0 0 3 29
CNS-011  J32195 6X11237 N/A 5 0 0 0 510
CNS-012  K10226 44036 N/A 1 1 0 0 0
CNS-013  GO4551 A23 N/A 25 S ? 0 ?
CNS-014  G04551 A23 N/A 10 8 ? 0 ?
CNS-015  GO4551 2095 N/A 100 0 ? 14 ?
CNS-016  GC4551 GDEB N/A 2 2 0 0 ?

ITwo were surplused and two were downgraded to non-QA

For seven the [SOs have been deleted indicating that the piping has been removed and
the (langes discarded The other nine are installed in non-QA systems or have been
surplused

3Two are installed a QA Condition 4 (2 ‘smic) systems (Auxiliary Feedwater) One in a
non-0QA system under WR* 4577MNT The other two were deleted during inventory
adjustment

10ne transferred to Oconee ( Transfer Requisition 7310835534, NSM 2193, LPSW 356
repair) The other three wero used in a flush of LT and then discarded

SLocated 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 warehouse on hold

bFifteew. are either installod in non-QA systews (2YV 4 tickeis missing) were sold as
surplus or deleted during inventory adjustment

7Six were sold as surplus
5Three were sold as surplus
9Two were sold as surplus
I0Five were sold as surplus
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LINEITEM PO®  HEAT®  TAG®  “ORDERED “INSTALLED “ATLAB *OTHER
QA_ Non QA

CNS-017  HOS878 T8834 N/A 25 1 ? 1 ?
CNS-018  HOS878 56245 N/A b) L ? 0 ?
CNS-019  HOS878 25904 N/A 15 02 ? 4 ?
CNS-020  HO8878 25904 N/A 5 0 ? 2 ?
CNS-021  HOS878 85148 N/A 10 0 ? 0 ?
CNS-022  HO8878 220821 N/A 23 0 ? 0 ?
CNS-023  HOS878 6028835 N/A 1 0 ? 0 ?
CNS-024  HO8878 213158 N/A 1 0 ? 0 ?
CNS-025  GS3724 UE N/A b) 33 ? 0 ?
CNS-026  G$3724 GDAT N/A 3 0 ? 0 ?
CNS-027 (53724 GDED N/A 2 0 2 3 2

Total 413 26 ? 86 ?

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

I0ne is installed in Component Cooling (1KC017 Weld*19) a QA Condition | system
20ne was sent to Oconee, Transfer Rec #7310 852771, to repair the EFW PT 0il Cooler-
RW*22842D

30ne on 1B diesel was tested Two found in the same location on the 1A and 2B diese!
after NRC 88-05 Supplement 2 had gone into effect were not tested
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NRC 88-09

MATERIALS WORKSHFET
Plant Catawbs Unit warehouse
Line Item CNS-001 Transsction (A/L/D) C
Heat- Lot 6579 ASME Class 2
Commeodity fLC Diameter |
Schedual 50 Rating 1500
Type RF, WN Orifice Spec. 105
Grade HA Sewrce W M
Yendor (WJM orPSI) WJM CMTR Date 01/26/81
NCA-3800 (Y/N) Y
Supplier 1 HUB, Inc. Supplier 2 -
Quarity 10 Quanity In Steck £
Installed-Acess 0 Installed - Net Acess (
Add Test Results (Y/¥%) Y Add Remarks (Y/N) Y

CNE-001-Aand UNS-001-B were examined metallographicaliy and were
found to be made from plate. Two flanges were surplused and two were
downgraded to non-0A. The ones in stock ware marked 1° WJ 1500 SA
105 6579 S 80
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TEST DAT K

Tezt Results for Line Item CNS-001 --Specimen ID CNS-001-A

Test Data CHMTR Data
Tonsile Strength (psi) 14,600 85,482
Yield Strength (psi) 43,200 23,093
% Flongation 30 26
% Reduction In Ares 63 40
Hardnes: (HBN) 156
% Carben 018 028
X Manganese 107 062
% Silicen 021 026
% Phesphorous 0017 0013
% Sulfur 0.029 0.050
X Chromium 023 -
% Wickel 014 -3
% Molybdenum 004 :

Heat Troatment NORM
Anether Test For This Line item? Y_ Add Remarks? Y

Hardness was performed at our inhouse Materisls Laboratory on meterial
from stock using Rockwell B and EQUOTIP hardness testers The Rockwell B
Hardness (82 for CNS-001-A) was converted to Brinell using Table 2 from
ASTM E£140 and entered into Test Dats Worksheet One EQUCTIP Hardness
Yalue (413 Lp) was obtained from at the same location as the Rockwel) B, 4
flat surface where the samnle for chemical analysis was removed A second
EQUOTIP Hardness Yalue (409Lp) was 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
were spproximatiy 1 /4inch in diameter and the test was perfor med i nhoyse
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NE
TA WORKSHEET

TEST

Test Results for Line Item CNS-001

Test Data CMTR Dats
Teasile Strength (psi) 216,100 85,482
Yield Strength (psi) 44,900 23.093
% Elongation 29 26
% Reduction In Ares 61 40
Hardness (BHN) 156
% Carbon Q16 028
% Manganese 106 062
% Silicen 021 026
% Phosphorous 0016 0013
% Sulfer 0.025 0.050
X Ckromium 023 =
% Nickel 014 -
% Molybdenum 004 s
Heat Treatment NORM
Another Test For This Line Item? N Add Remarks? Y

--Specimen ID CNS-001-8

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers The Rockwe!l B
Hardness (82 for CNS-001-8) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet One EQUOTIP Hardness
Yalue (415 Lp) was obtained from at the same location as the Rockwell B, 8
flat surface where the sample for chemical analysis was removed A second
EQUOTIP Hardness Yalue (415 Lp) was obtained after removing
approximatiy 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 were approximatiy | /4 inch in diameter and the test was
perfor med i nhouse
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NRC 88-05

MATER'ALS WORKSHEET
Plant Catawbs Unmit 7 & Werehouse
Line Item CNS-002 Transaction (A/C/D)
Heat- Lot A9 ASHME Class 2
Commedity FLC Diameter 2
Schedual 40 Rating 300
Type RE WN Orifice Spec. 105
Grade NA Seurce WM
Yendor (WJM orPSI) wWJM CMTR Date 01/26/81
NCA- 3800 (Y/N) Y
Supplier | HUB, Inc. Swupplier 2 -
Quanity 30 Quanity In Steck 14
Installed-Acess - Installed - Not Acess -
Add Test Results (Y/N) Y Add Remarks (Y/N) Y

The Isometric Drawings which eight of the flanges were listed as being on
have been deleted, indicating that the piping has been removed and the Nanges
discarded. The eight other Nanges are instailed in non-safety applications or
surplused. The flanges in stock were all marked 2° WJ 300 SA 105-A91-
5-40 CNS-002-A was examined metallographically and found to be o

forging.
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Test Results for Line Item CNS-002

Tensile Strength (psi)

Yield Strength (psi)
% Elongution

% Reduction In Ares
Hardness (BHN)

% Carben

% Manganese
% Silicen

% Phosplereus
% Sulfur

X Chromium
% Nickel

% Melybdenum

NRC 068-03

TEST DAT

Test Data
85.300

REEEEEER Besf

Heat Trestment None aivenonCMTR.

Another Test For This Line item? Y

--Specimen ID CNS-002-A
CHMTR Dats

82,000
26.000

v BEERE e

Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rozkewell B and EQUOTIP hardness testers The Rockwell B
Hardness (84 for CNS-002-A) was converted to Brinel] using Table 2 from
ASTM E140 and entered into Test Data Worksheet One EQUOTIP Hardness
Yalue (435 Lp) was obtained from st the same location as the Rockwell B, a
flat surface where the sample for chemical analysis was removed A second
EQUOTIP Hardness Yalue (432 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the Nange Chamistry was
performed by an outside laboratory on Duke's Approved Yendors List
Tensile specimens were approximatiy | /4 inch in diameter and the test was
rformed inhouse.
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NRC 88-03

TEST DATA WORKSHEET

Test Results for Line Item CNS-002  --Specimen 1D CNS-002-8
Test Data CHMTR Data

Tensile Strength (psi) 81,600 82,000
Yield Strength (psi) 39.800 $6.000
% Elongation 12 Px)
% Reduction In Area 25 S8
Hardness (BHN) 165
% Carben Q038 035
X Manganese 064 062
% Silicen 019 019
% Phesphoreus 0.007 0.008
% Sulfur 0021 0021
% Chromium Q13 %
% Nickel 007 2
% Molybdenum 002 %

Heat Treatment None qivenonCMTR.
Another Test For This Lioe Item? Y Add Remarks? Y

Har?  + was performed st our inhouse Materials Laboratory on material
from stock using Rockwell & and EQUOTIP hardness testers The Rockwe!! B
Hardness (82 for CNS-002-8) was converted to Brinell using Taole 2 from
ASTM E140 and entered intu Test Data Worksheet One EQUOTIP Hardness
Yalue (428 Lp) was obtained from st the same location as the Rockwe'l B, »
flat surface where the sample for chemical analysis was removed A second
EQUOTIP Hardness Yalue (422 Lp) was obtained after removing
spproximatiy 60 mils of metal from the rim of the flange Chemistry wes
perfor med by an outside laboratory on Duke's Approved Yendors List
Tensile specimens were spproximatiy 1 /4 inch in diameter and the test was
rfor med i nhouse
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NRC 08-09

TEST DATA WORKSHEET

Test Resulits for Line Item CNS-002 ~-Specimen 1D CNS-002-C
Test Dats CMTR Data

Tensile Strength (psi) 82,300 82000
Yield Strength (psi) 40 800 26.000
% Elongation 12 26
% Reduction In Ares 18 S8
Hardness (BHN) 156
% Carben 034 039
% Manganese 063 062
% Silicen Q19 019
% Phosphorews 0.006 0008
% Selfer 0018 0021
% Chromium 013 2
% Nickel 007 -
%X Malybdenum 002

Heat Treatment None qivenon CMTR
Another Test For This Line item? Y Add Remarks? 1

Hardness was perfor med at our inhouse Materi2ls Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers The Rockwell B
Hardness (82 for CNS-002-C) was converted to Brinell using Table 2 from
ASTM £140 and entered into Test Date Worksheet One EQUOTIP Hardness
Yalue (428 Lp) was obtained from st the same location as the Rockwell B 4
flat surface where the sample for chemical analysis was removed A second
EQUOTIP Hardness Yalue (426 Lp) wes obtained after removing
spproximatiy 60 mils of metal from the rim of the Nange Chemistry weas
performed by an outside laboratery on Duke's Approved Yendors List
Tensile s2ecimens were spproximatiy | /4 inch in diameter and the test was
rfor med inhouse
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NRC 88-05

TEST DATA WORKSHEET

Test Reswits for Line Item CNS-002 --Specimen 1D CNS-002-D
Test Data CMTR Dats
Tensile Strength (psi) 86,400 87,000
Yield Strength (psi) 43,200 £6.000
% Elongation 16 26
% Reduction In Ares 18 S8
Hardness (BHN) 165
% Carben 035 03%
% Manganese 063 062
% Silicen 018 019
% Phespheros) 0.N06 2.008
% Sulfur 0219 021
%X Chromium 013 -
% Nickel 007 S
.02 2

' % Melybdenum

Heat Treatment None givenon CMTR,
Anether Test Fer This Line Item? N Add Remarks? Y

Hardness was performed at our inhouse Materials Labevatory on material
from stock using Rockwell B and EQUOTIP hardness testers The Rockwell B
Hardness (85 for CNS-002-B) was converted to Brinell using Table 2 from
ASTM £140 and entered into Test Dats Worksheet One EQUOTIP Hardoness
¥alue (440 Lp) was obteined from at the same location a8 the Rockwell B, »
flat surface where the sample for chemical analysis was removed A second
EQUOTIP Hardness Yalue (437 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the Nange Chemistry was
perfor med by an outside laboratory on Duke's Approved Yendors List
Tensile specimens were approximatiy 1 /4 inch in diameter and the test was
rfor med i nhouse




NRC 88-09
MATERIALS WORKSHEET

Flant Catawbs Unit Warehouse

Line Item (NS-003 Transaction (A/C/D) C
Heat-Lot 105129 ASME Class 2
Commeodity L0 Diameter |0

Schedual 40 Rating 150

Type Bf ¥iN Spec. 182

Grade FfI04 Sewrce P3|

Yender (WJIM orPS1) P35l CMTR Date 11/05/87

NCA- 3800 (Y/N) Y
Swpplier 1 Consolidated Power Supply Supplier Z -

Quanity | Quaniiy In Steck |
Installed -Acess [ Instalied - Mot Acess [
Add Test Results (Y/N) ¥ Add Remarks (Y/N)

The flange was marked 10 150 PS 5A 182-F304 CL 2 165129 5/40
B165 CNS-003-A was examined metallographically and found to be o

forging

4.4-11



NRC 80-09
TEST DATA WORKOHEET

Test Resuits for Line Item CNS-003 ~-Specimen ID CNS-003-A

Test Data CHMTR Data
Tensile Strength (psi) 86,500

Yield Strength (psi) 44,800
% Clongation

% Reduction In Ares
Hardness (BHN)

% Carbon

% Manganese
% Silicen

% Phosphorous
% Sulfur

X Chromium
% Nickel

% Melybdenum

Heat Treatment ANN (Solytion)
Anether Test For Thia Line Item? X Add Remarks? Y

§2.100
32,200
312
63
Q038
Le2
0.9
0.027
0.026
18.27
830

EEEERRER B

EQUOTIP Hardness Yalue (453 Lp) was obtained after removing

perfor med by an outside laboratory on Duke's Approved Yendors List

rfor med i nhouse

Hardness was peirfor med st our inhouse Materials Laboratory on material
froin stock using Rockwell B and EQUOTIP hardness testers The Rockwell B
Hardness (88 for CNS-003-A) was converted to Brinel] using Table 2 from
ASTM £140 and entered into Test Dats Wor ksheet. One EQUOTIP Hardness
Yalue (450 Lp) was obtained from at the same location as the Rockwell B, »
Nat surface where the sample for chemical analysis was removed A second

approximatiy 60 mils of metal from the rim of the flange Chemistry was

Tensile specimens were approximatiy 1/2 inch in diameter and the test was
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NRC 86-09

HMATERIALS WORKSHEET
Plant Catewbe Unit | & Warehouse
Line Item CNS-004 Transection (A/C/D) C
Heat- Lot (0P ASHME Class 2
Commedity FIC Diameter 2
Schedual 80 Rating 1500
Type RE OW Spec. 105
Grade NA Seurce [Daliss forge, Inc,
Yeoder (WJUM orPSI) wWJM CMIR Sete 02/22/84

NCA-3800 (Y/N) Y

Sepplier 1 Capital Pipe & Steel Producty
Quanity 10

Installed-Acess

Add Test Results (Y/N) Y

Sepplier 2 -
Quaity In Steck $
Instelled - Net Acess O
Add Remarks (Y/M) Y

o — —
Dallas Forges CMTR shows Hest Number of 75065 typed 1n and Heat Code of

COP written in. Two flanges are installed in seismicly qualified ststems
(Awxiliary Feedwater) One was installed in 8 non-QA system under Work
Request #457 /MNT The other two were deleted during imventory
adjustment The five in stock and the Nanges tested in-situ were all marked
2-WJ 1500 SA10S CL2 COP XH CNS-004-A was exarined
mets: agraphically and foums to be o forging




NRC 68-05

TEST DATA WORKSHEET

Test Results for Line Item CNS-004 --Specimen ID CNS-004-A
Test Data CMTR Data

Tensile Strength (psi) 25,200 88.079
Yield Strengih (psi) 47,300 55,674
% Elongation I 24
% Reduction In Ares ss 52
Hardness (BHN) 147
% Carbon 024 027
% Manganese 101 039
% Silicsn 028 03:
%X Phespherous 0.005 0010
% Sulfur 0016 0023
X Chromium 0.08 -
% Nickel Q12 -
% Melygbdeinum 004 =
Heat Treatment NORM

Another Test For This Line Item? Y Add Remarks? Y

Hardness was perfor med st our inhouse Materials Laboratoryon material
from stock ysing Rockwell B and "QUOTIP hardness tesiers The Rockwell B
Hardness (79 for CNS-004-A) was converted to Brinel] using Table 2 from
ASTM £140 and entered into Test Dats Worksheet One EQUOTIP Hardness
Yalue (402 Lp) was obtained from at the same location as the Rockwell B, o
flat surface where the sample for chemical aralysis was removed A secund
EQUOTIP Hardness Yal ue (404 Lp) was obtained after removing
approximatiy 60 mils of metsl from the rim of the Nange Chemistry was
performed by an outside laboratory on Duke's Approved Yendors List
Tensile specimens were spproximatiy 1/2 inch in diameter and the test was
rfor med | nhouse
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NRC 668-03
TEST DATA WORKSHEET

Test Results for Line Item CNS-C04 --Specimen ID CN5-004-8
Test Data CHMTR Data

Tensile Strength (psi) 25.200 88.079

Yield Strength (psi) 45,900 $5.674

% Elongation 28 24

% Reduction In Ares 52 52

Hardness (BHN) 141

% Carben 024 027

% Manganese 097 039

% Silicen 024 031

% Phespherous 0.006 0010

% Sulfur 0012 0023

X Chromium 009 2

% Mickel Q12 &

% Melyblenum 004 =

Heat Treatment NORM
Another Test For This Line Item? Y Add Remarks? Y

EQUOTIP Hardness Yalue (404 Lp) was obtained after removing

performed by an outeide laboratory on Duke's Approved Yendors List

perfor med i nhouse

Hardness was perfor med at our inhouse Materials Laboratory on meterial
from stock using Rockwell B and EQUOTIP hardness testers The Rockwell B
Hardness ( 77 for CNS-004-8) was converted to Brinell using Table 2 from
ASTM £140 and entered into Test Lats Worksheet One EQUOTIP Hardness
Yalue (394 Lp) was obtained from at the same Jocation as the Rockwel) 3, 8
Nat surface where the sample for chemical anal ys1s was removed A second

approximatiy 60 mils of metal from the rim of the flange Chemistry was

Tensile specimens were approximatiy 1/72 1nch in diameter and the test was
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TEST A T

Test Resuits for Line Item (NS-004 ~-Specimen iD CNS-004-€

Test Data CHTR Data

Teasile Streagth {psi) :
Yield Strength (psi) 2
% Elongation =
% Reduction In Ares -
Hardness (BHN) 150

%X Carbon

% Manganese
% Silicen

%X Phespherous
% Sulfur

X Chromiom
% Nickel

X Melybdenum

oo BEERR  wrEE

Hea! Treatmeat NORM
Anether Test For This Line Item? Y Add Remarks? ¢

The hardness testing was performed in-sity using an EQUOTIP Hardness
Tester  Approximately 40-60 mils of metal was removed from the outside
adge of the flange and tgen hardness readings were taken The surface was
then reground and & second set of ten hardness readings was taken |f the
aversge of the second set of readings was within 10 L~ units of the gverasge
of the first set, the dats was valid.  The aversge value of the two sets dats
wis 362 Lp for Nange CNS-004-E The temperature of the Nange wes
323°F and there was no vibration or magnetic field Adding the EPRI
developed correction factor for temperature ( +52) gives a corrected value

of 414 lp
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. NRC £8-03
TEST DATA WORKSHEET

Test Results for Line Item CNS-004 ~-Specimen 1D CNS-004-F

Test Data CHMTR Data
Tensile Strength (psi)
Yield Strength (psi)
% Elongation
% Reduction In Area
Hardness (BHN)

% Carben

% Hanganese
% Silicen

%X Phesphorons
% Sulfur

X Chromium
% Nickel

‘ % Molybdenum

Heat Treatmest NORM
Awother Test For This Line Item? N Add Remarks? Y

P e e
oo BERRE iR

The hardness testing was performed in-3itu using an EQUOTIP Hardness
Tester Approximately 40-60 mils of metal was removed from the outside
edge of the Mange and ten hardness readings were taken The surface was then
reground and & second set of ten hardness readings was taken |f the sversge
of the second set of resdings was within 10 L- units of the average of the
first set, the date wes valid The average valus of the two sets dats wes 355
Lp for Nange CNS-004-F The temperature of the Nlange was 323°F and
there was no vibration or magnetic field Adding the EPRI developed
correction factor for tempersture (+52) gives & corrected value of 407 Lp




NRC 88-0%
MATERIALS WORKSHEET

Plant Catawbs Unit 2 (Oconee) ONS-003-A
Line Item CNS-005 Transaction (A/C/D) C
Heat- Lot 6061273 ASME Class
Commedilty FLO Diameter |2

Schedual 50 Rating 150

Type QL RF Spec. 105

Grade NA Seurce WM

Yendor (WJUM orPSI1) WJM CMTR Date 03/20/83
NCA-3800 (Y/N) Y

Sepplier | McJunkin Corporation Sepplier 2 -

Quanity 4 Quanity In Steck 0
Inmstalled -Acess | Installed - Mot Acess
Add Test Reswlts (Y/N) Y Add Remarks (Y/N) Y

| - — .
[ One was transfered to Oconee and 18 1nstalled in the Low

|

other three wers used ina Nushand then discarded The one

|
ot Jiu_-fgg vas m._arkgd 12° W J 1»{[! A ‘_‘.S '[“' ff‘s‘lﬁr\f,‘f,

|

| |
Pressure Service Water System which is safety related The '
|

)




3 NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item CNS-005 ~-Specimen 1D ONS-003-A

Test Data CHTR Data
Tensile Strength (psi) 2
Yield Strength (psi) s
% Elongation -
% Reduction In Ares -
Hardness (BHN) 183

%X Carbon

% Manganese
% Silicen

%X Phospherous
% Sulfer

X Chromium
% Nickel

R Molybdenvm

. Heat Treatment None givenonCRTM,
Another Teat For This Line Itam? N Add Remarks? ¥

-oREBEE  EEEE

AR CE LR LS LR LE A L

Tl; hardness testing was performed in-sity using an EQUOTIP Hardness ]
Tester Approximately 40-60 mils of metal was removed from the outside
sdge of the fange and ten hardness readings were taken The surface was then
reground and 4 second set of ten hardness rescings was taken |f the aversge
of the second set of resdings wa. within 10 L-units of the aversge of the
first sot, the dats was valid The aversge value of the bwo sets dats wes 410
Lo for Nange CNS-005-A The temperature of the Nange was 100 4% F
There was slight to moderate vibration and no megnetic field Aoding the EPR|
developed correction factor for tempersture ( +8) qives s corrected value of

418 Lp
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NRC 88-05

|A ‘ T
Plant Catgwbe Unit Warehouse
Line item CNS-006 Transsction (A/C/D) A
Heat- Lot COX ASME Class
Conmodity L0 Diameter | 1/2 X 6
Schedual N/A Reting |50
Type RED. S0 Spec. 100
Grade NA Sewrce WJ,M
Yender (1 #MorPSl) WM CMTR Date 11/29/85
NCA-3807 Y/N) Y
Sepplier 1 Chicago Tybe & Iron Swepplier 2 Sentry Enyipment Corp.
Quanity 10 Quenity In Steck |0
Installed-Acess | Installod - Net Acess [
Add Test Results (Y/N) Y Add Remarks (Y/N) Y

The ten Nanges were s pplied by Wastinghouse Electric Corp and are located
on the tube side inlet and outlet of 5 coolers which are used with 3 moters
which have not been installed and are on hold in the warehouse
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NRC 80-03

TEST DATA WORKSHEST

Test Results for Line Item CNS-006 ~-Specimen I1D (NS-006-A
Test Data CMTR Data

Tensile Strength (poi) s 81663
Yield Strength (psi) s 30.37%
% Elongation = 220
% Reduction In Area s 430
Hardness (BHN) s
% Carben - 028
% Mangarese s Q18
% Silicen s 022
X Phesphereus = 0017
% Sulfer : 0027
X Chromium 2 =
% Nickel s A
% Molybtenum % 5

Heat Treatment None qiven on CRTM,
Anether Test For This Line Item? X Add Remarka? N
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NRC 88-03

HMATERIALS WORKSHEET
Plant Catawbe Umit 7 Warehouse
Line Item (NS-007 Tramsaction (2 C/D) (
Heat- Lot 56245 ASME Class 2
Commedity L0 Diameter |
Schedual N/A Rating 150
Type RETH Spec. 105
Grade NA Sewrce WJN
Yender (WJIM orPSI) woM CMTR Date 01/035/83

NCA-3800 (Y/W) ¥

Sepplier 1 Capitol Pipe & Steel Prog./Inc
Quanity 20

Installed-Acess ~

Add Test Results (Y/N) Y

Supplier 2 -
Quanity In Steck §
Installed - Mot Acess
Add Remarks (Y/N) ¥

H45250-13

CNS-007-A was examined metallographically and found to be & forging WJUM
shows the Hest No 83 S6245 and the Test or Code No 83 GDKG The Nanges
not 1n stock heve either been sold a8 surplus or installed in 8 non-QA system
All Nanges examined were marked 1~ WJ-150-54-105- CL 2 -GDKG -
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NRC 80-09

TEST DATA WORKOHEET

Test Reswits for Line Item CNS-007 ~-Specimen 1D CNS-007-A
Test Data CMTR Data

Tensile Strength (psi) 84,000 §3.620
Yield Strength (psi) £1.000 26240
%X Elongatisn Fa-] 310
% Reduction In Area 60 9.7
Hardness (BHN) 12
% Carden 024 024
% Manganese 086 030
% Silicen 0295 026
% Phespherens 0007 Q010
% Sulfer 0027 0020
X Chremiom Q0% s
% Nickel 0.06 s
% Melybdenum Q01 2
% Yanatium 0029 s

Heat Treatmeat None givenonCKTH,
Another Test For This Line Item? Y A Remarks? Y

Hardness was performed st our inhcuse Materials Lab “story on material
from stock using Rockwell B hardness tester The Rockwell B Hardness
(87 for CNS-007-A) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test [ata Wor ksheet Chemistry was performed by
an outside laborstory on Duke's Approved Yendors List Tensile specimens
were approximatly 1 /4 1nch in diameter and the tasts were perfor med
1nhouse.
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TES T

Test Results for Line Item CNS-007 --Specimen 1D CNS-007-8

Test Data CMTR Data
Tensile Strength (psi) 83,190 §3.620
Yield Strength (psi) 20,900 26.240
% Elongation Fa-1 310
% Reduction In Area 60 892
Hardness (BHN) 169
% Carbon 025 024
% Manganese 084 030
% Silicen 024 026
% Phespherons 0002 Q010
£ Selfer 0019 0020
X Chromium = -
% Wickel o2 -
% Melgblenum 001 s
% Yeasdium 0028 s

Heat Treatment None qivenonCRTM,
Another Test For This Line Item? 1 Add Remarks? Y

Haraness was performed st our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester The Rockwell B Mardness
(86 for CNS-007-8) wes converted to Brinel! using Table 2 from ASTM
£140 and entersd into Test Data Worksheet Chemist: y was perfor med by
an outside laboratory on Duke's Approved Yendors List Tensile specimens
were approximat!y 1/4inch in diameter and the tests were perfor med
1nho use
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NEC 98-09
TEST DATA WORKSHEET

Test Resuits for Line Item CNS-007 ~-Specimen 1D CNS-007-C
Test Data CHTR Data

Tensile Stremgth (ps') 83.800 83,620

Yield Strength (psi) 22,600 26,240

%X [longation 28 310

% Reduction In Area 52 $9.7

Hardness (BHN) 169

% Carben 028 024

% Mt canese 083 090

£ Siliven 024 026

% Phospherons 0.007 Q010

% Sulfer 0018 0.020

X Chromium 009 s

¥ Wicke! 007 -

% Melybdenum Q01 :

% Yenadiem 0027 |

Heat Treatment None givenon CRTM,
Another Test For This Line Item? Y Ad Remarks? Y

Hardness was perfor med at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester The Rockwell B Hardness
(86 for CNS-007-C) was converted to Brinel! using Table 2 from ASTM
£140 and entered into Test Dats worksheet Chemistry was perfor med by
an outside laboratory on Duke's Approved Yendors List Tensile specimens
were approximetiy 1 /4inch in dameter and the tasts were perfor med

1 nho use
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NRC 00-02

TEST DATA WORKOHEET

Test Reswits for Line Item CNS-007 --Specimen ID CNS-007-0
Test Date CMTR Data

Tensile Strength (psi) §6.100 83,620
Yield Strength (psi) 22,600 36.240
% Elungation 2 3210
% Reduction In Area 27 $9.7
Hardness (BHN) 122
% Carbon 024 024
% Manganese 08s 030
% Silicena 023 026
X Phespherens 0.007 0010
% Selfer 0018 0020
X Chromium 019 s
% Wickel 007 s
X Melybdenum 001 =
X Yansdium 0028 -

Heat Treatment None givenon CRTHM,
Another Test For This Line Item? N Add Remarks? Y

Hardness was perfor med at our inhouse Materials Laboratory on material
from stock using Rockwell b hardness tester The Rockwell B Hardness
(87 for CNS-007-D) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Data Worksheet Chemistry was performed by
an outside laborstory on Duke 3 Approved Yendors List Tensile specimens
were approaximatly 1/4 1nch in diameter and the tests were perfor med
1nhouse.
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NRC 88-05

HATERIALS WORKOHEET
Plant Catawbe Usit Warshouse
Line Item CNS-008 Transaction (A/C/D) C
Heat- Lot £072802 ASME Class 2
Commedity (0 Dismeter 2
Schedual OH Rating 2500
Type RE WN Orifice Spec. 109
Groade NA Sewrce Repuyblic Steel
Yeonder (WJM orPSI) WM CHMIR Date 0§/11/83

NCA- 3800 (Y/N)
Sepplier 1 Capitol Pipe & Steel Prod./Inc  Swpplier 2 -

Quanity 10 Guanity In Steck 4
Installed -Acess Instaliad- Mot Acess (
Add Test Results (Y/N) Y Add Remarks (Y/N) Y

CNS-008-A was examined metallographicelly and found to be & forging The
material was purchased ss forged bars from Republic Steel by Gulf Cosst
Machine and Supply Company where they were rough forged The rougn
forgings were then sold to WJM Six flanges heve been sold as surplus. The
flanges in stock were merked 2 WJ 2500 SA 105 CL 2 6072802 XxH
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NRC 88-03

TEST DATA WORKOHEET

Test Kesults for Line Item (NS-008 ~-Specimen 1D CNS-008-A
Test Date CMTR Dats

Tensile Strength (psi) 29,100 18,400
Yield Strength (psi) $5.500 $1.600
% Elongation 18 310
% Reduction In Ares 30 5.0
Hardeess (BHN) 156
% Carbon 026 026
% Manganese 117 123
% Silicen 020 020
K Phospherons 0010 0010
% Selfur 0021 0024
X Chromium 014 013
% Wickel 008 007
R Melybdenam Q.06 Q.05

Hoat Treatment NORM
Anether Test For This Line Item? Y Add Remarks? Y

Hardness was performed at our 1nhouse Materials Laboratory on material
from stack using Rockwell B hardness tester The Rockwell B Hardness
(82 for CNS-008-A) was converted to Brinel] using Table 2 from ASTM
£140 and entered into Test Dets Worksheet An EQUOTIP Hardness Yalue
(416 Lp) was obteined from & Nat surface where the tensile sample or
the sample for chemical analysis was removed Chemistry wes perfor med
by an outside laboratory on Duke's Approved Yendors List. Tensile
specimens were approximatiy 1/2 inch in diameter and the tests were
perfor med inhouse
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NRC 00-03

TEST DATA WORKSHEET
Test Results for Line Item CNS-008 ~-Specimen 1D CN5-008-8
Test Data CMTR Dats
Tensile Strength (psi) 78,100 18,400
Yield Streagth (psi) $4.500 $1.600
% Elongation 19 L2
% Reduction In Area 3 $S0
Hardness (BHN) 156
% Carbon 026 Q26
% Mangenese 122 123
% Silicen 021 020
%X Phosphorons 0010 0010
% Salfer 0022 0024
X Chromium 015 013
% Nickel 0.08 007
. % Melybdenum 0.06 0.05

Heat Trestment NORM
Another Test For This Line item? Y Add Remarks? Y

Hardness was perfor med st our 1nhouse Materials Laboratory on materisl
from stock using Rockwell B hardness tester The Rockwell B Hardness
(82 for CNS-008-B) was converted to Brinell using Tadle 2 from ASTM
£140 and entered into Tes: Data worksheet An EQUOTIP Hardness Yalue
(409 Lp) wrs obteined from & fat surfece where the tensile sample or
the sample or chemical analysis was removed Chemistry was perfor med
by an outside laboratory on Duke's Approved Yendors List Tensile
spacimens were approximatiy 1/2 inch in diameter and the tests were
rfor med \ nhouse
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NRC 88-03

TEST DATA WORKSHEET

Test Results for Line Item CNC-008 ~-Specimen 1D CNS-008-C
Test Data CMTR Data

Tensile Strength (psi) 18,100 18,400
Yield Strength (psi) 20200 $1.600
% Elongation 12 30
% Reduction In Ares 28 280
Hardness (BHN) 196
% Carben 028 -]
% Manganese 123 143
% Silicen 021 020
% Phespherous 0010 0010
% Sellur 0026 0024
X Chromivm 014 013
% Wickel Q.08 007
X Melybdenum 006 Q0%

Heat Treatment NORM

Another Test For This Line Item? Y Add Remarks? Y

Hardness was performed ot our inhouse Materisls Laborstory on meterial
from stock using Rockwell B hardness tester The Ruckwell B Hardness
(82 for CNS-008-C) was converted to Brinell using Table 2 from ASTM
7140 and entered into Test Data Worksheet An EQUOTIP Hardness Yalue
(409 Lp) wes obtained from & Mat surfece where the tensile sample or
the sample for chemical analysis war removed Chemistry was perfor med
by an outside laborstory on Duke's Approved Yendors List Tensile
specimens were spproximatiy 1/2 inch in dismeter and the tests were
rfor med | nhouse
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NRC 00-09

TEST DATA WORKSHEET

Test Resuits for Line Item CNS-008 ~-Specimen ID CNS-008-0
Tast Data CHMTR Data

Tensile Strength (psi) 71200 18.400
Yield Strength (psi) £3.000 $1.600
% Elongation 20 310
% Reduction In Ares 38 850
Hardness (BHN) 183
% Carben 028 026
X Manganese L 123
% Siiicon 024 020
% Phospherous 0012 0010
% Sulfer 0031 0024
% Chromium 04s Q13
% Nickel 008 007
£ Melybdenum 0.06 0%

Heat Treatment NORM
Another Test For This Line Item? N Add Remarks? Y

Hardness was periormed st our inhouse Materials Laboratory on materal
from stock using Rockwell B hardness tester The Rockwell B Hardness
(81 for CNS-008-D) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Date Werksheet An EQUOTIP Hardness Yalue
(419 Lp) was obtained from & fat surface where the teasile sample or
the sample for chemical analysis was removed Chemistry was perfor med
by an outside laboratory on Duke's Approved Yendors List Tensile
specimens were approximatiy 1/2 inch in dlameter and the tests were
performed inhouse.
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NRC 08-09

HATERIALS WORKSHEET
Plant Catawbe Unit Warehouse
Line Item CNS-009 Transactien (A/C/D)
Heat- Lot 6X11257 ASME Class 2
Commedity Fl0 Diameter 4
Schedual N/A Rating 500
Type DL RF Spec. 105
Grade NA Sewrce Repyblic Steel
Yendar (WJUM orPSI) wJt CMTR Date 05/31/83

NCA-3800 (Y/N) Y
Sepplier | Capitol Pipe & Oteel Prog./ Inc  Swepplier 2 -

Quanity S Quanity In Steck 2
Installed - Acess ( Installed- Mot Aceas (
Add Test Reswits (Y/N) Y Add Remarks (Y/H) Y

CNS-00S-A weas examined metallographically and found to be 9 forging The
material was purchased as forged bars from Republic Steel by Gulf Cosst
Machine and Supply Company where they were rough forged The rough
forgings were then sold to WJUM Three Nanges have been sold &3 surplus
The flanges 1n stock wert market 4 wJ 900 SA 105 CL 2 6x11237




NRC 08-00

TEST DATA WORKOHEET

Test Results for Line item CNO-009 ~-Specimen 'D CNS-009-A
Test Data CMTR Data

Tensile Strength (psi) 25800 18,400
Yield Strength (psi) 48200 48,700
% Elongation 19 30
% Reduction In Ares 28 £30
Hardness (BHN) 147
% Carben 021 022
% Manganese 094 034
% Silicen Q19 020
% Phospherens 0016 Qo186
% Selfur Qo21 0021
X Chromivm 006 006
% Nickel Q01 002
% Melybdenum Qo1 001

Heatl Treatment NORM
Anather Test For This Line ltem? Y Add Remarks? Y

Hardness was perfor med ot our inhouse Matarials Laborator y on materisl
from stock using Rockwell B hardness tester The Rockwell B Hardness
(79 for CNS-009-A) wes converted to Brinell using Table 2 from ASTM
£ 140 and entered into Test Dats Worksheet An EQUOTIP Hardness Value
(410 Lp) was obteined from o et surface where the fansile sample or
the sample for chemical anelys's was removed Chemistry was perfor med
by an outside laborator y on Duka's Approved Yendors List Tensile
specimens were approximatiy | /2 inch in diameter and the tests vere
rfor med | nhouse
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NRC 08-00
TEST DATA WORKOHEET

Test Reswits for Lire Item (NS-009 ~-Specimen 1D (N5-009-8

Test Dats CMTR Data
Tensile Strength (psi) 15.500
Yield Strength (psi) 46,000
X Clongation
% Reduction In Ares
Hardness (BHN)

% Carbdon

* Manganese
% Silicen

X Phospherens
% Selfer

KX Chromium
% Wickel

X Melybdenum

EEEEEERE Eres
EEEEEERE BEER

Hea! Treatmeat NORM
Anether Test For This Line item? N A Remarks? Y

Hardness was perfor med st our inhouse Materials Laborstory on material
from stock using Rockwell B hardness tester The Rockwell B Mardness
(77 for CNS-009-B) wes converted to Brinell using Table 2 from ASTM
£140 and entered into Test Dats worksheet An EQUOTIP Merdness vYalue
(416 Lp) wes obteined from & Nat surfece where the tensile sample or
the sample for chewnical anal ysis wes removed Chemistry «as perfor med
by an outside laboratory on Duke s Approved Yendors List Tensile
specimens were spproximatiy 1/21nch in dlameter ard the tests were
rfor med 1 nhouse
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NRC 88-09

HATERIALS WORKSHEET
Plant Calawbe Unit Warehouse
Line Item CNS-010 Transaction (A/C/D) (
Meatl-Lot gx11237 ASME Class
Commedity fL0 Diemater 10
Schedual Standerd Rating 300
Type SE WN Spec. 105
Grede M\ Sewrce Republic Steel
Yender (WJM arPSI) woM CMTR Date (5/31/83

NCA- 3800 (Y/N)
Swpplier | Capitol Pipe & Steel Prog / Inc  Swpplier 2 -

Quanity $ Quanity In Steck §
Installed-Acess ( Installed - Net Acess 0
Add Test Resuits (Y/N) Add Remarks (Y/N) Y

CNS-0010-A was examined metallographically and found to be & forging The
material was purchesed ss forged bars from Pepublic Steel by Gulf Coast
Machine and Supply Company where they were rough forged The rough
forgings were then sold to WJM Two fNanges have been sold as surplus The
flanges in stock were marked 12" WJ 300 SA 105 611237 STD CL 2
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NRC 80-03

TEST DATA WORKSHEET

Test Reswits for Line item (NS-010 ~-Specimen 1D CNS-010-A

Test Data CMTR De
Tensile Jtrength (pai) 18,400 18,400
Yield Strength (psi) 21,000 48,700
% Clongation 26 330
% Reduction In Ares 52 630
Hardness (BHN) 147
% Carbon 221 g2l
X Manganese 102 0394
% Silicen 022 020
% Phespherens 0012 Q016
% Selfur 0027 0021
K Chromium 007 Q.06
% Wickel 001 032
% Meolybdenum 001 001

Heat Treatment NORM
Anether Test For This Line Item? Y A Remarks? Y

Hardness was perfor med ot our 1nhouse Materials Laborstory on material
from stock using Rockwell B hardness tester The Rockwell B MHardness
(79 for CNS-010-A) was converted to Brinel] using Table 2 from ASTM
£140 and entered into Test Dete Worksheet An EQUOTIP Herdness ¥alue
(421 Lp) wes obteined from a Mat surfece where the tensile sample or
the sample for chemical anslysis wes removed Chemistry was perfor med
by an outside laboratory on Duke s Approved Yendors List Tensile
specimens were spproximatiy 1/2 1nch in dlameter and the tests were
rfor med 1 nhouse
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NRC 08-03

TEST DATA WORKOHEET

Test Results for Line Item CNS-L (0 ~-Specimen I1D (NS-010-0
Test Dats CHMTR Data

Tensile Strength (pai) 12300 18,400
Yield Strength (psi) 49.:00 45,700
% [longation rad 330
% Reduction Iw Area 4 630
Hardnes; (BHN) 144
% Carbon 021 022
X Manganese 097 034
% Silicen 020 020
% Phospherons Q016 0016
% Selfer 0024 Q021
% Chromivm 006 006
% Nickel 001 002
% Melybdenum Q01 001

Heat Trestment NORM
Another Test For This Line Item? Y Add Remarks? v

Hardness was perfor med st our 1nhouse Materials Laboretory on matorial
from stock using Rockwell B hardness tester The Rockwell B Hardness
(78 for CNS-010-B) wes converted to Brinell using Table 2 from ASTM
£ 140 and enterad into Test Dats Worksheet An EQUOTIP Hardness Yalue
(412 Lp) wes obteined from a Nat surface where the tensile sample or
the sample for chemical anal ysis wes removed Chemistry wes per for med
by an outside laborstor y on Duke s Approved Yendors List Tensile
specimens were spproximatiy 172 1nch in diameter and the tests were
rmed | nhouse




NRC 09-09

TEST DATA WORKSHEET

Test Results for Line Item CNS-010 ~-Specimen ID (NS-010-C
Test Data CHMTR Dats

Teasile Strength (pai) 12,300 18.400
Yield Strength (psi) $1.500 48,700
% Clongation Fe-] 330
% Reduction In Ares Sl 30
Hardness (BHN) 150
% Carben 022 0217
% Manganese 293 034
% Silicen 018 020
% Phospharom 001% QQ1é
% Selfur 0023 Q021
X Chromium 006 006
% Wickel Qa1 002
X Melgbdenum Qo1 001

Heat Trestment NORM
Another Test For This Line Item? N AM Remarka? Y

Hardness was perfor med at our inhouse Materials Laboratory on materisl
from stock using Rockwell B hardness tester The Rockwel! B Hardness
(80 for CNS-013-C) was converted to Brinell using Table 2 from ASTM
£140 and entered 1nto Test Data Wor ksheet An EQUOTIP Herdness Yalue
(412 Lp) wes obtained from & flat surface where the tensile sample or
the sample for chemical analysis was removed Chemistry was perfor mud
by on outside laboretory on Duke's Approved Yendors List Tensile
specimens were approximetiy 1/2 1nch in dlameter and the tests were
rfor med | nhouse
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NRC 00-03

HATERIALS WORKSHEET
Plant (atawbe Usit N/A
Line Item (NS-011 Transection (A/C/D) A
Heat- Lot 6X11237 ASME Cless
Commeodity L0 Diameter |6
Schedual Stander( Rating 150
Type REWN Spec. 109
Grode M Sewrce Repyblic Stee!
Yender (WJIM orPSI) wJM CHMTR Dete 05/31/83

NCA- 3800 (Y/m) Y
Sepplier | Capitol Pipe & Steel Prod./inc  Sepplier 2 -

Quanity & Quanity In Steck O
Installed-Acess Installed- Net Acess
Add Test Results (Y/N) Add Remarks (Y/N) Y

The material wes purchased as forgsd bars from Republic Steel by Gulf Cosst
Mechine and Supply Company where they were rough forged The rough
forgings were then sold to WJM Flanges have been sold s surplus or are
instelled 83 temporary piping
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NRC 06-03
TEST DATA WORKOHEET

Test Reswits for Line Item (NO-011 ~-Specimen 1D (NS-011-4

Test Data CHMTR Data
Tensile Strength (psi)
Yield Strength (psi)
% longation
% Reduction In Areas
Hardaess (BHN)

% Carbon

X Manganese
% Silicen

%X Phaspbereus
% Selfer

K Chremiom
% Wickel

X Melybdenum

EREEEERE BECR

Heat Treatmeat NORM
Another Test For This Line Item? N Add Remarka? N
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NRC 00-09

HATERIALS WORKSHEET
Plast (atawbe Unit  Diesel Generator
Line Item (NS-012 Transection (A/C/D) A
Heat- Lot 44036 ASME Class
Commeadity [0 Diameter 12
Scheduwal N/A Rating 150
Tepe RELX Spec. 105
Grade NA Sewrce WM
Yendor (WJM arPSI) woM CMTR Dete 05/08/8%5
NCA- 3800 (Y/n) ¥
Sepplier | Transemerics Delaval Sepplier 2 -
Quanity | Quanity In Steck O
Installed-Acess | Installed - Mot Acess (
Add Test Reswlts (Y/N) ¥ A Remarks (Y/N) ¥

The Nange was located in the LD system (Lube 01l - Emergency Diese!
Generator) and was marked 12° WJ 150 SA-105 CL 3 44036

4.4-4]



NRC 08-09
TEST DATA WORKOHEET

Test Reswits for Line Item (NO-012 ~-Specimen 1D CNS-012-A

Test Date CHTR Data

Tensile Streagth (pai) s
Yield Strength (psi) -
X Elonsation .
% Reduction In Ares -
Hardness (BHN) 138

% Carben

X Manganese
% Silicen

% Phospharons
% Selfer

KX Chromium
% Nickel

%X Melybdenum

oo EEREE  EEEE

Heat Treatment NORM
Ansther Test For This Line item? N Add Remarks? Y

The hardness testing was performed 1n-sity using an EQUOTIP Mardness
Tester Approximately 40-60 mils of metsl was removed from the outside
edge of the Nange and ten hardness readings were taken The surface was then
reground and s second set of ten hardness resdings was taken |f the aversge
of the second set of readings was within 10 L-units of the sverage of the
first set the date was valid The aversge value of the two sets dola wes 380
Lp for fange CNS-012-A The temperature of the flange was 134°F There
was 00 vibration and the megnetic field was 2 S Gauss Adaing the EPRI
developed cor rection factor for temperatyure (+ 18) gives o corrected value

of 398Lp
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NRC 88-00

HATERIALS WORKOHEET
Plant (atawbe Umit 2 7
Line Item CNS-013 Transaction (A/C/D) A
Heat- Lot AZS ASME Class
Commeodity fL0 Diameter |
Schedmal 40 Rating 300
Type REOW Spec. 100
Grade NA Sewrce W M
Yeader (WJM orPSI) w1 CMTR Date 04/03/81

NCA-3800 (Y/N} Y
Sepplier 1 Capitol Pige & Steel Prod /inc  Sepplier 2 -

Quenity 25 Quanity In Steck O
Installed-Acess 5° Installed - Mot Acess ~
Add Test Reswits (Y/N) Add Remarks (Y/N) ¥

Five flanges are located in the YG system which i3 ASME Class 3 They were
marked!”-wJ-300-5A-105-A23-5-40




NRC 88-03
TEST DATA WORKOMEET

Test Reswits for L.ne Item (NS-013 ~~Specimen ID (NS-013-A

Test Data CHMTR Dats
Tensile Strength (psi) -
Yield Strength (psi) =
% Elomgation s
% Reduction In Ares -
Hardaess (BHN) 142

% Carben

K Manganese
% Silicen

% Phesphorsus
% Selfur

X Chromium
% Wickel

‘ % Melybden: =

Heat Treatment None givenonCHTR
Anether Test Fer This Line Item? | Add Remarks? Y

o BEEEE ol

The hardness testing was perfor med 173ty using an EQUOTIP Mardness
Tester Approximately 40- 60 mils of metsl was removed from the outside
edge of the Nange and ten hardness readings were taken The surface was then
reground and s second set of ten hardness readi ngs wes teken |f 11w rverage
of the second set of readings wes within 10 L-units of the average of the
first set, the dats was valid The aversge value of the tvo sets date wes 39
Lp for flange CNS-013-A The temperature of the Nange was 111 29F and
there was no vibration or magnetic field Ad ng the EPR| developed
correction factor for temperatyre (+12) gives o corrected velue of 403 Lp




NRC 88-03
TEST DATA WORKSHEET

Test Reswits for Line item CN3-013 ~~Specimen 1D (N5-012-8

Test Data CHTR Data

Tensile Strength (psi) s 12300
Yield Strength (psi) s 41 300
% Clongation 2
% Reduction In Areas .
Hardness (BHN) 140

% Carber

X Manganese
% Silicen

% Phospherens
% Selfer

K Chrominm
% Wickel

‘ % Melybdenum

Heat Treatment Mone givenon CHMTR
Ansther Test For This Line tem? Y A Remarks? 1

v BEREE B

_[n- hardness testing was performed 1n-1ty using an EQUDTIP Hardness
Tester Approximately 40-60 mils of metel was removed from the outside
edge of the Mlange and ten hardness readings were taken The surface was then
reground and & second set of ten hardness readi ngs wes taken |f the sversge
of the second set of resdings was within 10 L-units of the average of the
first set the dats was valid The sversge value of the two sets date wes 591
Lp for Nange CNS-015-8 The temperature of the Nange was 102°F and
there was no vibration or megnetic field Add ng the EPRI developed
correction factor for temperature ( +9) gives o corrected value of 400 Lp




NiL 00-03
TEST DATA WORKOHEET

Test Reswits for Line Item CNO-01 5 Specimen 1D CNS-013-C

Test Data CHIR Dats
Tensile Strength (psi) : 12.300
Yield Strength (psi) 41 300
% Clengation o2
% Reduction In Ares 20
Hardmess (BHN) -

% Carben 0.8
% Manganese 17
% Silicen : U4
X Phaspharons 0010
% Selfur 0021
K Chrominm

% Wickel

% Melybdenum

Heal Trealment None given on (TR

Another Test For This Line ltem? Y MM Remarks? Y

,rrn. hardness testing was performed in-si1ty using an EQUOTIP Mardness
Tester Approximately 40- 60 mils of metsl was removed from the outside
iodw of the Nange and tan haruness readings were taken The surface was then
:rqvoum ond & second set of ten hardness resdi ngs was taken |1 the sversge
of the second set of resdings was within 10 L-units of the sverage of the
first set, the dete wes valid The aversge value of the two sets dats was 440
;to for Nange CNS-013-C The tempersture of the flange was |0 9F and
I*1ere was no vibration or magnetic field Adhng the EPRI deveload

L,_y.--neq-nun factor for tempersture (+9) Qives o corrected velue of 449 Lo

|
|




NRC 00-09
TEST DATA WORKSHEET

Test Results for Line Item CNS-013 ~-Specimen 1D (NO-013-D

Test Date CHTR Data

Tensile Strength (psi)
Yield Strength (psi)
% Dlongation

% Reduction (n Ares
Hardness (BHN)

% Carbon

% Manganese
% Silicen

X Phospheions
% Seifer

S Chromium

% Wickel

| Melyhdenum

Heat Treatment None givenon CHMTR
Anether Test For This Line Item? Y Ae Remarks? v

- BEBRE el

Tle hardness testing wes performed in-sity using an EQUOTIP Hardness
Tester Approximately 40- 60 mils of metel was removed from the outside
edge of the Narge and ten hardness readings were taken The surfsce was then
reground and & second set of ten hardness resdi ngs was taken |f the averege
of the second set of readings was within 10 L-units of the sverage of the
first set 'he date was valid The sverage value of the two sets dats wes 408
Lp for Nange CNS-013-D. The temperature of the Nange was 118 7 F and
there was no vibration or magnetic field Adting the EPR| developed

cor raction factor for tempersture (+ | 4) gives o corrected velue of 422 Lp |

4.4.4)



NRC 98-09

TEST DATA WORKSHEET.

Test Resuits for Line Item CNO-013 ~-Specimen 1D (NS-013-
Test Data CHMTIR Data

Tensile Strongth (psi) 3 22300
Yield Strength (psi) s 41500
% Elongation s 8
% Reduction In Area a 30
Hardness (BHN) Le
% Carbon s 028
% Manganese . (N ad
% Stlicen . g4
% Phospherons s Qol0
% Selfer s 0021
K Chromium s -
% Mickel s 3
X Melgbdenam - 3 -

Heat Trentment None givenon (MR
Anether Test Foar This Lime Item? X AMM Remarks? ¥

The hardness testing was performed 1n-sity using an EQUDTIP Mardness
Tester Approximately 40-60 mils of metel was removed from the outside
adge of the Nange and ten hardness readings were takin The surface ‘vas then
reground and & second set of ten haroness readi ngs wes taken (f the aversge
of the second set of resdings wasr within 10 L -units of the average of the
first set, the date was valid The sversge value of the hwo sets dats was 438
Lo for Nange CNS-013-E The temperature of the Nange was 115 19F snd
there was no vibration or megnetic field Adding the EPRI developed
correction factor for tempersture (+135) gives s vorrected value of %' Lp |
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MATERIA, K
Plant Catavbe Unit | .2
Line Item (NS-014 Trunsaction (A/C/D) A
Heat- Lot A23 ASME Class
Commedity FLC Diameter 3/4
Schedual (0 Rating 1500
Type RE SW Spe- 105
Grade NA Sewice WJN
Yendor (WJM orPSI) WJoM CMTR Date 05/08/81

NCA- 3800 (Y/N) Y
Supplier 1 Capitol Pipe & Steel Proc./Inc  Swpplier 2 -

Quanity 10 Quanity In Steck 0
lastalled -Acess §7 Installed - Mot Acess 7
Add Test Results (Y/N) Y Add Remarks (Y/N) Y

Six flanges are located in the SA system which 13 ASME Class 2 Two arein
the TE system which is ASME Class 3 The flanges were marked 3/4-wJ-
1500-5A-105-A23-5-80.
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NRC 88-05
TEST DATA WORKSHEET

Test Reswlits for Line Item CNS-014 --Specimen ID CNS-014-A

Test Data CHTR Data

Tensile Strength (psi) -
Yield Strength (psi) -
% Elongation s
% Reduction In Ares -
Herdness(ZHN) 136

X Carbdon

% Manganese
% Silicen

% Phospherous
% Sulfer

X Chromium

% Nickel

%X Melybdenum

oo BEREE  ewmish

Heat Treatment ANN
Apother Test For This Line Item? Y Add Remarks? Y

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester Approximately 40-60 mils of metal was removed from the outside
edge of the Nlange und ten hardness readings were taken The surface was then
reground snd & second set of ten hardness eadings was taken |f the average
of the second set of readings was within 10 L-units of the sverage of the
first set the dats was valid The average value of the two sets dats was 387
Lp for Na.ge CNS-014-A The temperaturs of the Nange was 97° F There
w83 no vibration and the magnetic field was 0 5 Gauss Adding the EPRI
developed cor rection factor for temperaturs (+7) gives 8 corrected value of
394 Lp.
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Test Resalts for Line Item CNS-014 --Specimen 1D CNS-014-8

Test Dats CMTR Data
Tensile Strength (psi)
Yield Strength (psi)
% Elongation
% Reduction In Ares
Hardmess(BHN)

%X Carbden

% Manganese
% Silicon

% Phespherous
%X Sulfur

X Chromium

¥ kel
% Melybdenum

Heat Treatment ANN

AR LR LE LR LE L L L EI'I"‘I'

- EEREE  enh

Another Test For This Line Item? Y Add Remarks? Y

The hardness testing was performed in-situ using an EQUOTIP Kardness

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

edge of the Nange and ten hardness readings were taken The surface was then

reqround and & second set of ten hardness readings was taken |f the sverage

of the second set of readings was within 10 L-units of the average of the

first set, the data was valid. The sverage value of the two sets data was 400 (
Lp for flange CNS-014-B The temperature of the flangs was 105 1°F and \
there was no vibration or magnetic field Adding the EPRI develc ped

cor rection factor for temperature (+10) gives a corrected value of 410 Lp |
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NRC 88-03

TEST DATA WORKSHEET

Test Results for Line item CNS-014 --Specimen ID CNS-014-C
Test Date CHMTR Data

Teasile Strength (psi) s 22500
Yield Strength (psi) s 41,500
% Elongation s 28
% Reduction In Ares - Se
Hardoess (BHN) 147
% Carben = 028
% Manganese = Q17
%€ Silicen = 024
% Phesphareus _ 0010
% Sulfur s 0021
X Chromium s X
% Nickel s - 4
% Molubdenum s &

Heat Treatment ANN
Another Test For This Line Item? Y Add Remarks? Y

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester Approximately 40-60 mils of metsl was removed from the outside
edge of the Nange and ten hardness readings were taken The surface was then
reground and & second set of ten hardness readings was taken |f the aversge
of the second set of resdings wes within 10 L-units of the average of the
first set, the dets was valid. The sverage value of the two sets dats was 400
Lp for flange CNS-014-C_The temperature of the flange was 107 3° F and
there was no vibration or megnetic field Adding the EPR| developed
corrsction factor for temperature (+ 10) gives s corrected value of 410 Lp
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NRC 68-03
TEST DATA WORKSHEET

Test Results for Line Item CNS-014 --Specimen ID CNS-014-D

Test Data CHMTR Data

Tensile Strength (psi) s
Yield Strength (psi) s
% Elongation

% Reduction In Ares
Hardness (BHN)

%X Carboi

%X Manganess
% Silican

%X Phospherecus
% Swelfur

X Chromiam
® Mickel

% Melybdenum

P e
o = =

Heat Treatment ANN
Another Test For This Lire Item? Y Add Remarks? Y

The hardness testing was perfor med in-sity using an EQUOTIP Hardness
Tester Appreximately 40- 60 mils of metal was removed from the outside
edge of the flange and ten nardness recdings were taken The surface was then
reground and & second set of ten hardness readings was taken |f the average
of the second set of readings was within 10 L-units of the average of the
first set, the data was valid. The sverage value of the two sets dats was 382
Lp for Nange CNS-014-D The temperature of the Nange was 1 26° F and
there wes no vibration or magnetic field Adding the EPRI developed

cor rection factor for temperature (+ 16) gives 8 corrected value of 398
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item CNO-014 ~-Specimen iD CNS-014-€

Test Dats CMTR Data
Tensile Strength (psi) - 72.500
Yield Streayth (psi) 41,500
% Elongation - 28
% Reduction In Ares 20
Hardness (BHN)

I '

vl
@

|

% Carbon

% Manganese
% Silicen

%X Phesphorous
% Selfur

X Chromium
% Nickel

% Melybdenum

L LN L L L

)

Heat Trestment ANN

Another Test For This Line Item? Y Add Remarks? Y

T — e —

The hardness testing was performed in-situ using an EQUOTIP Hardness

r
|
|

Tester Approximately 40-60 mils of metal was removed from the outside
.'e-)rr of the Nange and ten hardness readings were taken. The surface was then
(reground and & second set of ten hardness readings was taken |f the sverage
‘01 the second set of resdings was within 10 L-units of the average of the
first set, the dets was valid. The aversge value of the two sets data was 378
Lp for Nange CNS-014-E The tempersture of the flange was | 39°F and
there was no vibration or magnetic field Adding the EPRI developed
correction factor for temperature (+19) gives s corrected velue of 397 p |




NRC 86-03

[EST DATA WORKSHEET

Test Results for Line Item CNS-014 --Specimen ID CNS-014-f
Test Data CHTR Data

Tensile Strength (psi)

Yield Streagth (psi)
% Elongation

% Reduction In Ares
Hardness (BHN)

% Carben

% Manganese
A Sivicen

% Phespherous
% Sulfur

X Chromium
® Nickel

%X Melybdenum

Heat Trestment ANN

138

Another Test For This Line Item?

:

o EEREE  Emls

Y Add Remarks? Y

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester Approximateiy 40-60 mils of metal was removed from the outside
edge of the flange and ten hardness readings were taken. The surface was then
reground and & second set of ten hardness readings was taken |f the sverage
of the second set of readings was within 10 L-units of the sverage of the
first set, the dats was valid The average value of the two sets dats was 384
Lp for flange CNS-014-F The temperature of the flange was 1 18° F and
there was no vibration or megnetic field Adding the EPRI developed
correction factor for temperature (+14) gives s corrected value of 398 Lp |
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NRC 88-09

TEST DATA WORKSHEET

Test Results for Line Item CNS-014 ~-Specimen |1D CNS-014-C
Test Data CHMTR Date

Tensile Strength (psi) : 22.500
Yield Strength (psi) 2 41,500
X Elongation = 28
% Reduction in Ares - S0
Hardness (BHN) 146
% Carbon = 028
% Mangenese = Q.27
% Silicon = 024
% Phespherous = 0010
% Sulfur - 0021
X Chromium s -2
% Nicksl s =
% Melybdenum 3 -

Hest Treatment ANN
Another Test For This Line Item? Y Add Remarks? Y

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester Approximately 40-60 mils of metal was removed from the outside

« Jge of the Nange and ten hardness readings were taken The surface was then
reground and a second set of ten hardness readings was taken |f the averasge
of the second set of readings was within 10 L-units of the average of the
first set, the dats was valid. The sverage value of the two sets data was 394
Lp for flange CNS-014-G. The temperature of the Nange was 123° F and
there was no vibration or magnetic field Adding the EPR| developed
correction factor for temperature (+15) gives a corrected value of 409 Lp |
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NR. 88-03

TEST DAT# WORKSHEET

Te't Results for Line Item CNS-014 --Specimea 1D CNS-014-H
Test Data CHMTR Dats

Tensile Strength (psi) = 72,500

Yield 5* ength (psi) 4 41,500

% Elasgation - 28

X leduction In Area - S0

Ha dness (BHN) 132

%X Carbor - 028

% Manganese 2 017

% Silicon s 024

% Phospherous - 0010

% Sulfur = 0021

X Chromium = =

% Nickel = =

% Melybdenum = =

Heat Treatment ANN

Another Test For This Line Item?

N Ad Remarks? Y

The hardness testing was perfor med in-situ using an COUOTIP Hardness
Tester Approximately 40-60 mils of metal was removed from the outside
esdge of the flange and ten hardness readings were taken. The surface was then
reground and 8 « xcond set of ten har ‘ness readings was taken |f the sverage
of the second set of readings was within 10 L-units of the average of the
first set, the data was valid The aversge value of the two sets dats was 379
Lo for Nlange CNS-014-H. The temperature of the fange was 125° F and
there was no vibration or magnetic field Adding the EPRI developed

cor rection factor for temps rature (+16) gives a corrected value of 395 Lp |
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NR -
MATERIALS WORKSHEET

Plant (atawle Unit ?

Line Item CNS-015 Transaction (A/C/D) C
Heat- Lot 2095 ASME Class 2
Commedity FLC Diameter 2

Schedwal 40 Rating 300

Type RE SW Spec. 105

Grade NA Sewurce WJM

Yendor (WJUM er”51) wJHM CMTR Date Uo/05/81

NCA-3800 (Y/N) Y
Sepplier 1 Capitol Pipe & Steel Prod/inc  Supplier 2 -

Quanity 100 Quanity la Steck 14
Installed-Acess 7 Installed - Mot Acess 7
Add Test Results (Y/N) Y Add Remarks (Y/N) Y

CNS-0015-A was examined metsllographically and found to be a forging. All
flanges in stock were marked 2°-wJ-300-5A-105-2095-5TD
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Test Results for Line Item CNS-015 --Specimen 1D CNS-015-A

Test Data CMTR Dats
Teasile Strength (psi) 23,200 72,944
Yield Str<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>