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' . 1. INTRODUCTION

1.1 OVERVIEW

The purpose of this document is to provide the Duke Power Company response to
the U.S. Nuclear Regulatory Commission Bulletin 88-05 for Oconee, McGuire, and
Catawba Nuclear Stations. The contents of this document are also based upon
the clarifications given to licensees in Supplements 1 and 2 to Bulletin 88-05.
In regard to Supp]ement 2, the contents of this Duke response are inclusive of
all actions taken in our 1nvest1gat1on 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 PSI components in order to
identify these items as expeditiously as possible. Subsequent actions in the
areas of documentation search, identification of component locations, testing
(both Tlaboratory 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 and 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 EPRI 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 WJM and PSI components and the techniques used to test these
items both in the lab and in the station.

Sections 2, 3, and 4 of this document 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.

1-1 Revision 0



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

These vendors were contacted by letter asking for their input concerning the
use of material manufactured by WIM 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 respond 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 stopped, as prescribed by Supplement 2 to NRC Bulletin 88-05,
20 vendors were left to review.

1.3 TESTING

A1l identified flanges found instock and not connected to other components
(i.e. spare Delaval diesel generator or Westinghouse motor coolers) were
removed from stock and sent to the Duke Power Metallurgy Laboratory. For each
heat and size of flange received from one to four were examined by chemical
analysis, hardness testing, tensile testing, and macro etching. Chemical
analysis was performed by Chicago Spectro Service Laboratory, Inc. 4848 South
Kedzie Ave. Chicago IL 60632. Tensile test samples were machined by Law
Engineering Services, Chariotte, NC. Both companies are approved vendors for
providing the above services under the Duke Power QA program. The hardness
tests, pulling of the tensile samples, and macro etching were performed
inhouse under the QA program of the Metallurgy Laboratory of the Production
Support Department of Duke Power Company. Hardness tests were performed using
a Rockwell B Hardness Tester and were taken on a flat surface where the sample
for chemical analysis was removed. EQUOTIP Hardness Tests were also taken on
some of the samples in order to provide a correlation between EQUOTIP Hardness
Tests, the Rockwell B Tests, and the tensile tests. Only one tensile test
specimen was obtained from each flange and was either 1/4 or 1/2 inch in
diameter depending on the size of the flange. Also, due to the size of the
flanges, the axis of the tensile specimens were not necessarily in the same
direction as grain flow.

In-situ EQUOTIP Hardness Tests were performed using the procedure given in
the Appendix or an earlier rendition. Approximately 40 - 60 mils of material
was removed from the edge of the flange to negate detrimental edge effects
from decarburization, cold working, or flame cutting. The surface finish was
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 Leeb
Hardness units. This insures that the EPRI value is contained in the Duke
Power test date.

1.4 CORRECTIVE ACTIONS

WJIM/PSI flanges identified in warehouse stock will not be installed in the
Duke nuclear stations. Upon final resolution of NRC Bulietin 88-05, these
flanges will be scrapped if not used for laboratery 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.
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. 2. OCONEE NUCLEAR STATICN - NRC BULLETIN 88-05 INVESTIGATION

2.1 OVERVIEW

Through August 5, 1988 nine (9) WJIM/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 Brinell hardness numbers using
conversion tables provided by EQUOTIP. The tables used to determine the
temperature correction factor and convert to Brinell hardness (BH) are
included in the Appendix. Only one installed flange at Oconee was found to be
out of the hardness range of 137-187 BH. It was Sample No. ONS-004-A and its
corrected hardness value was 189 BH.

Three flanges from one heat were found in stock and sent to the Metallurgy
laboratory where they underwent tensile tests, hardness tests, and chemical
analysis. All three flanges ONS-002-A, ONS-002-B, and ONS-002-C met the

‘ requirements of ASME SA 105 for chemistry and hardness. Two flanges ONS-002-A
and ONS-002-C did not meet the values given in the specification for %
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" 1ists general information about the particular line item ie. 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 jtem 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 is Tocated behind Tab 2.6 and is identified as Design Engineering
Calculation 0SC-3190.
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LIST OF KNOWN WJM & 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 EINF 6 RF, WN Standby shutdown facility
ONS-001-C  G54783 EINF ) RF, WN Standby shutdown facility
ONS-001-D  G54783 EINF 6 RF, WN Standby shutdown facility
ONS-001-E  G54783 EINF 6 RF, WN Standby shutdowa facility
ONS-001-F G54783 EINF 6 RF, WN Standby shutdown facility
ONS-003-A  J05092 6061273 12" BL, RF Low Pressure Service Water
ONS-004-A  HO8878 25904 1" RF, TH Emergency FWPT 0il Cooler
RF = Raised Face
WN = Weld Neck
BL = Blind
TH = Threaded
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN
NONSAFETY RELATED SYSTEMS
(Oconee)

To date, no WJM or PSI flanges have been identified as being installed in nonsafety
related systems.
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LIST OF KNOWN WJM & PSI FLANGES

2AMPLE  PO®

ONS-002-A  Ns63503
ONS-002-B  N63503
ONS-002-C N63503

RF
WN

(L]

Raised Face
Weld Neck

NON INSTALLED
(Oconee)

HEAT® SIZE  RATING SCHEDUAL  TYPE

COP
CoP
Cop

1 900* 80 RE, WN
1" %00# 80 RF, WN
1" 900* 80 RF, WN
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LIST OF KNOWN WJM &PSI FLANGES

(Oconee)
LINEITEM PO* HEAT® TAG® ZORDERED #INSTALLED *ATLAB *0THER

QA NonOA

ONS-001 G54783 EINF ON-34530 6 6!

ONS-002  N63503 COP ONS-55630 3 0

ONS-003-A Transfer 6061273 ON-40830 0 12

ONS-004-A Transfer 25904  ON-46611 90 13
9

Total 8

oK ooo
WD Owo
o ooo

astalled in the Auxiliary Service Water System which is QA Condition 1.
2Transferred from Catawba, original PO¥ J05092, Transfer Rec.#7310 835534, NSM 2193,
LPSW 356 repair.

3Transferred from Catawba, original PO*HO08878, Transfer Rec.*7310 852771, to repair
the EFW PT Oil Coller-RW #22842D.
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NRC 88-05
MATERIALS WORKSHEET

Plant Oconee Unit Standby Shutdown Facility {1.2& 3)
Line item ONS-001 Transactiorn (A/C/D) C
Heat-Let ETNF ASME Clsss 3
Commedity FLG Diameter 6

Schedual 80 . Rating 900

Type RF, WN Spec. 105

brade NA Seuarce WJM

Yendor (WJM orPS1) WM CMTR Date 01/11/82
HCA-3800 (Y/N) ¥

Supplier 1 HUB Inc. Supplier 2 -

Quanityg & Quanity In Stock Q
inatalled-Acess 6 Installed- Mot Acess 0
Add Test Results (Y/¥) ¥ Add Remarks (Y/H) Y

The six flanges are located in the Standby Shutdown facility, on an ASME
Ciass 3 system. All flanges were marked 6-WJ-900-Sa-105-ETNF-5-80.
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NRC 88-05
TEST DATA WORKSHEET

Test Resuits for Line item CNS-001 --Spacimen 1D QNS-001-A
Test Date CHMTR Dats

Tensile Strength (psi) - 80.671

Yield Strength (psi) - 51,652

® Elongation = 28.0

& Redection 1a Ares = 64.0

Hardmess ( BHH) 151

@ Carbon = 0.20

% HManganese = 115

¥ Silicen - Q.27

% Phespheraus = 0.018

® Sulfur - 0.010

® Chromium - -

% Miekel - -

& Molybdenum - =

Hest Treatment }ORM

Apother Test Fer This Line item? Y_ Add Remearks? 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 flange and ten hardness resdings were taken. The surface was then
reground and 8 second set of ten hardness readings was taken. If the sverage
of the second set of readings wes within 10 L-units of the average of the
first set, the data was valid. The aversge value of the two sets data was 415
Lp for flange ONS-001-A. The temperature of the flangs was ambient and
there was no vibration or magnetic field.
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Test Results for Line ltem ONS-00! Specimen 1D ONS-001-B
Test Dats CHMTR Data

Tensile Strergth {psi) - 80,671

Yield Strength {psi) - 51,652

® Elangstion " - 28.0

< Reduction la Ares - 64.0

Hardness { BHN) 144

® Carbea = 0.20

% Manganese - 115

& Silicaen - 027

% Phasphorous - 0018

® Sulfur - 0010

K Chromium - -

% Hickel - -

% Molybdenum - -

Heat Treatment NORHM

NRC 88-0S
TEST DATA WORKSHEET

Another Test For This Lire Item? ¥ Add Remarks? Y

The hardness testing wes performed in-situ using an EQUOTIP Hardness
Tester. Approximately 40- 60 mils of metal was removed from the outside
edge of the flange and ten hardness resdings were taken. The surfece was then
reground and a second set of ten hardness reedings wss taken. !f the average
of the second set of reedings was within 10 L-units of the average of the
first set, the data was valid. The averags value of the two sets data was 406
Lp for flange OMS-001-B. The temperature of the flange was ambient and
there wss no vibration or magnetic field.
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Test Besulits for Line Item QNS-001

NRC 88-05

TEST DATA WORKSHEET

--Specimen ID ONS-001-C

Test Data CHTR Data
Tensile Strength {psi) - 80,671
Yield Streagth {psi) - 51,652
% Eloangation - 280
& Reduction In Area - 640
Hardness { BHHM) 148
® Carben = 0.20
% Manganese - 115
K Silicon - 0.27
% Phospharcas - 0.018
% Selfur - 0.010
3 Chromium - -
% Hickel - =
@ Melybdenom - -

Heat Treatment NORM

Another Test For This Line Iism?

Add Remarks? Y

The hardness testing wss performed in-situ using an EQUOTIP Hardness
Tester. Approximately 40-60 mils of metal was removed from the outside
edge of the flange and ten hardness resdings were taken. The surfsce wes then
reground and a second set of ten hardness resdings was taken. If the average
of the second set of resdings was within 10 L-units of the aversge of the
first set, the data was valid. The average value of the two sets data was 412
Lp for flangs ONS-001-C. The temperature of the flange was ambient and
there wes no vibration or magnetic field.
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NRC 88-05
TEST DATA WORKSHEET

Test Resuilts for Line Item ONS-001 --Specimen 1D ONS-001-D
T Test Date CHMTR Data

Tensile Strength (psi) - 80,671

Yield Strength (psi) - 51,652

® Elongation = 280

@ Redection In Area - 640

Hardeess { BHM) 150

@ Carbon - 0.20

® Mangagese = 115

% Silicen - 0.27

% Phospharens = 0.018

R Sulfar - 0.010

% Chromium = -

® Hickel - -

8 Molybdenum - -

Hest Treatment NORM

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 wes removed from the outside
edge of the flange and ten hardness resdings were taken. The surface was then
reground gnd 8 second set of ten hardness resdings was taken. If the sverage
of the second set of readings wes within 10 L-units of the sverage of the
first set, the data wes valid. The average value of the two sets data was 414
Lp for flange ONS-001-D. The temperature of the flange was ambient and

" |there was no vibration or magnetic field.
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Test Results for Line ltem ONS-001

NRC 88-05
TEST DATA WORKSHEET

--Specimen 1D ONS-001-E

Test Data CHMTR Data

Tensile Strength (psi) - 80,671
Yield Streagth {psi) - 51,652
% Elongatisn - 280
& Reduction In Aresg - 640
Hardness (BHN) 151

% Carben - 0.20
¥ Mangonese - 115
® Silican = 0.27
& Phospherous - 0018
2 Suifur - 0.010
® Chromiym = -

% Hickel it -
< Molybdenum = -

Heat Treatment NORM

Another Test For This Line ltem? ¥

fAdd Remariks? Y

The hardress testing was performed in-situ using an EQUOTIP Hardness
Tester. Approximately 40- 60 mils of metal was removed from the outside
edge of the flange and ten hardness resdings were faken. The surfsce was then
reground and a second set of ten hardness readings wes taken. If the average
of the second set of readings was within 10 L-units of the aversge of the

. |first sat, the data was valid. The average value of the two sets data waes 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 Resuits for Line Item QNS-001

% Molybdeaum

Heat Trestment NORM

Amt&er Test For This Line Item? N

NRC 88-05

TEST DATA WORKSHEET

--Spucimen 1D ONS-001-F

Test Data CHMTR Dats

Tensile Strength (psi) = 80,671
Yield Streagth {psi) - 51,652
% Elongatisn - 28.0
R Reduction In Ares - 640
Herdness { BHH) 150

% Carbon - 0.20
% Masganese - 115
® Silicon - 0.27
% Phosphorous = 0.018
. ® Sulfur , - 0010
& Chromium - -

& Hickel - -

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 flange and ten hardness readings were taken. The surface was then
reground and a second set of ten hardness readings was taken. If the average
of the second set of resdings wes within 10 L-units of the average of the
first set, the data was valid. The average value of the two sets data was 414
Lp for flange ONS-001-F. The temperature of the flange was ambient and
there was no vibration or magnetic field.
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NRC 88-05
MATERIALS WORKSHEET

Plaat Oconee ‘ Unit Warehouse

Lire Item QNS-002 Transection (4/7C/D) ¢
Heat-Lot COP ASHME Class 2
Commudity FLG Diameter 1

Schedual 40 Rating 600

Tygpe RE SW Spec. 105

Groade RA Seurce PSI

Yendor (WJM erPSi1}) PSI CMTR Date 01/28/88
BCA-3800 (Y/N) Y

Supplier 1 DuBose Steel Inc. Sapplier 2 -
Quenity 3 Quanity Ip Steck 3
Installed-Acess 0 Installed- Mot Acess O
Add Test Results {Y/B) Y Add Remarks (VY/N) Y

ONS-002-A was examined metallographically and found to be a forging. All
flanges were marked 1 600 PS SA 105 CL 2 COP 5/40 B16.5.
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~ NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item ONS-002

--Specimen |D GNS-002-4

Test Date CMTR Data
Tensile Strength (psi) 23.000 88,079
Yield Strength {psi) 43,100 55,674
¥ Elongation 24 240
X Reductien In Area 26 520
Hardness (BHN) 137
% Carbon 0.20 0.27
& Manganese 086 099
& Silicon 019 031
®¥ Phespherous 0.017 0.010
% Suifer 0.020 0.023
E Chromium 0.05 -
& Hickel 0.03 =
% Molybdenum <0.01 -

Heal Treetment NORM

Another Test For This Lise item? Y_ . fdd Remorks? Y

Hardness was performed st our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (75 for ONS-002-A) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data ¥orksheet. One EQUOTIP Hsrdness
Yalue (408 Lp) was obtaired from at the same location as the Rockwell B, a
fiat surfsce where the sample for chemical analysis was removed. A second
EQUOTIP Hardness ¥alue (413 Lp) was obtained sfter 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
spécimens were approximatly 1/4inch in diameter and the test was
rformed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item ONS-002

--Specimen ID CNS-002-B

Test Data CMTR Data
Tensile Strength (psi) 70,300 88.079
Yield Streagth (psi) 46,400 55,674
& Elongaticn 37 240
< Reduction In Arean 61 S2.0
Hardness (BHN) 139
& Carbon 0.20 0.27
% Mangancse 0.85 0.99
& Silicesn 0.19 0.31
< Phosphorous 0.017 0.010
@ Sulfur 0.021 0.023
X Chromiom 0.05 -
@ Hickel 0.03 -
@ Molybdenum <0.01 -

Heat Trestment NORM

Anether Test Fer This Lire ltem? ¥_

Add Remerks? Y

Hardness was perfor med at our inhouse Materials Laboratory on materia)
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (76 for ONS-002-B) wes converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (405 Lp) wss obtained from at the same location as the Rockwell B, a
fist surface where the sample for chemicsl analysis was removed. A second
EQUOTIP Hardness Yalue (406 Lp) 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 approximatly /4 inch in dismeter and the test was |
rformed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulis for Line item ONS-002 --Specimen 1D ONS-002-C
Test Date CHMTR Data

Tensile Strength {psi) 68,900 88.079

Yield Strength {psi) 47,500 55,674

% Elongation 30 240

& Redaction in Ares 52 520

Hardress (BHM) 147

% Carbon 023 0.27

3 Manganese 084 093

® Silicen 0.20 031

& Phosphorous 0.014 0010

2 Sulfer 0.015 0.023

% Chromium 0.03 -
0.03 -

B Molybdenum <0.01 -

Heat Treatment NORM

another Test fer This Line Item? N Add Remarks? Y

Hardness was parformed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (79 for ONS-002-C) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (404 Lp) was obtained from at the same location as the Reckwell B, a
flat surface whare the sample for chemicsl analysis was removed. A second
EQUOTIP Herdness Yalue {396 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry wes
performed by an outside laboratory on Duke's Approved Yeandors List.

Tensile specimens were approximatly 1/4inch indisameter and the test was
performed inhouse.
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawba Umit 2 (Oconee) ONS-003-A
Line 1tem CNS-005 Transaction (A/C/D) C
Heat-Llot 6061273 ASME Class 2
Commodity FLC Diameter 12

Schedual 80 Rating 150

Type BL RF Spec. 105

Grade NA Source WJM

Yendor {(WJM orPSI) WJM CMTR Date 03/30/83
KCA-3800 {Y/}) ¥

Supplier 1 McJunkin Corporation Sapplier 2 -

Guanily 4 Quanity In Stock O
Instalied-Acess 1 Installed- Kot Acess 0
4dd Test Results (Y/H) Y Add Remerks (Y/N) Y

Ore was transfered to Oconee, and is installed in the Low
Pressure Service Water System which is safety related. The
other three were used in a flush and then discarded. The one
at Oconee was marked 12" WJ 150 SA 105 CL2 6061273
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item CHS-00S5 --Specimen ID ONS-003-A
Test Dats CMTR Data

Tensile Strength {psi) - 82.000

Yield Strength (psi) - 44 500

% Elongation - 320

® Reduction ln Area - 61.0

Hardness { BHN) 153

® Carbon - 0.24

® Manganese - 118

® Silicon - 023

¥ Phospharous - 0.006

% Sulfur - 0022

K Chromium - -

® Hickel - ot

F Molybdenum

Heat Trestment None givenon CRTM.

Another Test For This Line Item? N fidd 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 flange and ten hardness resdings were taken. The surface was then
reground and a second set of ten hardness resdings was taken. |f the average
of the second set of resdings 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 410
Lp for flange CNS-00S-4. 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.
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Plant Catawba
Line Item CHS-019
Heat-Lst 25904
Commedity fLG
Schaedual N/A

Type RF, TH
Grade NA

¥Yendor (WJHM orPSI) wWJM

NCA-3800 (Y/8) Y

Supplier 1 Guyon Alloys Inc.

- NRC 88-05
MATERIALS WORKSHEET

Quanity 15
Installed-Acess 17
Add Test Resulte (Y/H) Y

Urit 1{Oconee) ONS-004-A
Transection (ASC/D) C
ASHME Cless 2
Diameter |

Rating 150

Spec. 105

Seurce WJM

CMTR Dste 07/21/8

Supplier 2 -
Quapity In Stock 4
Instalied- Hot Acess ?
édd Remarks (Y/R) Y

CNS-019-A was examined metallographically and found to be a forging. WJM
gave the Heat Mo. 83 25904 and the Test or Code No. as GDDE. One flanges was
transfered to Oconee, and installed on the Emergency Feedwater PT 0il Cooler
a safety related system. The flanges were marked 1"-¥J-150-54-105-
GDDE.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulis for Lipe item CNS-019 --Specimen 1D ONS-004-A
Test Data CMTR Data

Tensile Strength (psi) 99,200 96,970

Yield Strength {psi) 68,000 69,370

% Elongation 21 235

% Reduction In Ares 52 51.0

Hardaess (BHM) 205

& Carbon 30 031

® Manganese 15 0.76

® Silicon 22 2.25

% Phospherous 020 0.018

Z Sulfur .024 0.024

€ Chromium 0.16 -

& Mickel 0.07 -

® Molybdeaun 0.01 -

% Yanedium 0.068 -

Heat Trestment Mot gqivenon CMTR

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

Hardness was performed 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 Data Worksheet. Chemistry wes performed by
an outside laboratory on Duke's Approved Yendors List. Tensile specimens

were approximatiy 1 /4 inch in diameter and the tests were performed
inhouse.

2.4-16



DATA REPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

in response to NRC Builetin 88-05, Supplement I, Oconne Nuciear Station
has found a ! inch, 150 pound, raised face, threaded flange, Heat * GDDE
made from SAT05 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 cenverts to189 Brinell. The flange is
located on the Unit 1 Emergency Feedwater PT Qil Cooler Pump and is
classified as Duke Class F, QA Condition 1, ANSI B31.1, (Reference Drawing
OFD-133A-1.2). Duke's Design Engineering Department is performing the JCO.

SAMPLE NO. ONS-004-A
LOCATION Unit 1, EFWPT Oil Cooler Pump, Duke Class F (QA 1),

SIZE 1.Inch, 150 Pound

TYPE Raised Face, Threaded

HEAT NO. GDDE

MATERIAL ASME SA10S (Allowable Max. Hardness 187 Brinell)
IN-SITU HARDNESS TEST 462 1p (187 Brinell)
TEMPERATURE 8Q.0°F (EPRI Correction Factor +2)
CORRECTED HARDNESS 464 1p (189 Brinell)

DATE FOUND 07/26/88 TIME 1500

DATE REPORTED 07/28/88 TIME 1443
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July 28, 1988

MEMORANDUM FOR FILE

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

This memorandum documents a report 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

S.G. Benesole, C.L, Harlin, D.E. Whitaker and
J.S. Warren
Reckley
Oconee 1

1067

100%

100%

The following information (except sample number and ISO 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

Maximum Allowable Hardness Reading: 187 Brinell

Material: SA 105

Actual Hardness Reading:

187 Brinell (189 Brinell with
temperature correlation)
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Memorandum for File Report Number 3
July 28, 1988

Page 2

Location:
Class:

Temperature:

Fe
S0 B

JuS. Warren

Licensing

JSW/218/bhp-

XC:

ZUO 00X X™Wn
ol o Bl

P.F.

Benesole
Ivey
Williams
Harlin
Whitaker
Rutherford
Guill

CN-801,01
CN-815.02

(9)

2.

5-3

EFWPT 0il Cooler Pump, Unit

Duke Class F (QA 1)
80 degrees-F

ANSTI B31.1

1

Only
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CERTIFICATION OF ENGINEERING CALCULATION
STATION AND UNITNUMBer (D concr | 2 43

/_
TITLE OF CALCULATION QrﬂefGLb / /,'TLV £ ya /ac cJ[[o I A

PIR N 4 ~086-0/5d

CALCULATION NUMBER QsC - 3/ 7&

ORIGINALLY CONSISTING OF:

PAGES [ _ THROUGH

TOTAL ATTACHMENTS TOTAL MICROFICHE ATTACHMENTS
ToTALvoLumes [

THESE ENGINEERING CALCULATIONS COVER QA CONDITION _L ITEMS. IN ACCORDANCE WITH
ESTABLISHED PROCEDURES. THE QUALITY HAS BEEN ASSURED AND | CERTIFY THAT THE ABOVE

CALCULATICN HAS BEEN ORIGINATED, CHECKED OR APPROVED AS NOTED BELOW:

ORIGINATED BY R L YA DATE g/ 2 3/ g8
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7
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0sc - 3190 B, K. A Willcor 8/2358
pg- | A5 DOCUMENTAT I ON_SUMMARY chkd By 9/2?//%/\ 8/ 4/

Design Procedure utilized in the preparation of these calculations based on
internal E:j s external [:] pressure criteria

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

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

¢. Method utilized for calculations: Hanual‘ i Computer! l

Mark "'X'" in all applicable blocks.

Brief Statement of Problems: Sep ﬁc)g{\/ 0'7£ («/Cu(/c( 7(l‘0/1
7

Statement of the Relation to Nuclear Safety: I7«.L,( cf/b.ss F:
7

QA Cjor\a('{7[fa/\ Z

Applicable Codes and Standards Utilized:

ANST B3/ |

(Sponsor Soc.) (Unique ldentity No. & Date) (Subsection or Paragraph No.)

List All Other Design Criteria Utilized: /\/on &

List Design Criteria in the PSAR/FSAR bearina on these calculations, including
page, paragraph, and revision date as appiicabie:

Mon £

List.all Other Design Assumptions Utilized: A/é

Statement of General or Specific Lonclustions, As Applicapte: ﬁ{r 772A.z{
7 .
1665 nﬂL TW\IAC#; DALA; O”praél//%;-
7 7 7 /

The complete calculation(s) and necessary supporting documents shall be bound
together with an appropriate cover sheet properly labeled. The completed presen-
tation of these calculations shall be such that an appropriately qualified

person can review the documentation. '
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0sC-3190
}77 ?) oT/_‘g—-

N NG
OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Suppiement 1, Oconne Nuclear Station
nas founad a | inch, 150 pound, raised face, threaded flange, Heat * GDDE
made from SA103 material that was above maximum hardness (187 Brinell).
The 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 80° F. Using the temperature correction factor developed by EPRI (+2),
the corrected value {5 464 Lp which converts o189 Brinell. The flange is
located on the Unit 1 Emergency Feedwater PT Oil 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. QONS-004-
LOCATION Unit | EF‘WT il Cooler Dumo Duke Class F (QA 1),

SIZE 1_Inch, 150 Pound
TYPE RafcedFace Threaggg
HEAT NO. GDDE -
MATERIAL ASME SAuOS (Anowable Max. Hardness 187 3rinell)
IN-SITU HARDNESS TEST 462 Lp (187 Brinell)
- TEMPERATURF 8Q00F (£PR| Correction Factor =2
CORRECTED HARDNESS 464 Lp (189 Brinell)
DATE FOUND Q7/26/88 TIME 1500
'DATE REPORTED TIME 945




August 9, 1988
Memo to File

Re: Oconee Nuclear Station, Unit 1
PIR #4-88-150
Piping Analysis Review for 1"
Flange on EFWPT 0il Cooler Pump
File No.: 0S-27B

PIR #4-88-150 was written as an "umbrelia" type PIR in response to NRC Bulletin
88-05 (including Supplement 1 to NRCB 88-05). The Bulletin concerns
nonconforming materials supplied by West Jersey Manufacturing Company and P1p1ng
Supplies, Incorporated.

The ore inch flange attached to the cutlet of the Emergency Feedwater Pump
Turbine 011 Cooler Pump was identified as one of the components not conforming
to the required material specification. The flange was purchased as SA-105
material which specifies a maximum hardness of 187 Brinell. The flange was
found to have an actual hardness of 189 Brinell.

The flange is located in piping problem 1-13-8, calculation 0SC-1635. An
evaluation of this nonconforming condition is contained in Revision 6 to
0SC-1635.

The slight 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 existing bolting preloads.

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

./

/ﬂf,,lm O /’\ )/ C/LL,/L
By: Robert L. Morgar, Jr. Approved by: Robert L. .
Uesign tngineer 1 Supervising oesi

g ve

\.ngnnc:t

(ll

RLM/hrt

cc: M. S, Silis
Central Records
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OSC- 3190

. 9.5 45

FLANGE EVALUATION

SUMMARY
o sample No. _O NS -004 - Heat No. G DDE
o Flange Description = /6\0# Forqao( .<7Lec‘/ S¢ Vt'!/(/ﬁx(

Flopnae To SA-105
0 Constructionllsometric 5\/15‘/*(»\ [> 5Af T Rev. /7‘/3//7/65)
o Design Iso. and Fiow Diagram { ‘4-00:4}5 ¢ H qnﬁ( OFD - [33A -/.2
o Design Conditions 50 lps??@ 100 °F Code & Class B3/./

o Corrected Brinell Hardness | 849 KB, ,iane //

o Equivalent Strength A/ prox. 40/ 000 /,77} —l/(n §7/(
. o Piping Analysis Calculation No. OS5 (C -[635 ( ffOé/”“ /"/3‘9)
o Conclusions: T/\e f/ar\c{c’ 79 TN a syg'ztem W.’H\ a m,’/ﬂ(

Service ef\uiyonmeh\%- TK( mec/.aﬁ?c&/ /oa./j
ave low. The desiqgn pressare s 50 psig

60MWAV/0( 7L0 an 4//014/&/7/(4 C(/gr/(.;‘\. /)//ffa}’/

of 275‘/7577- 7Ze 7(‘4n.7<’ LV??%;%OO/ /%c’

ﬁo/+7mq o/«/oﬂw‘/- 5.\5( on ﬁ\( ”'(Of(’<707“‘i)‘//‘0

ConéTﬁ;’r,ﬂ\( f/okm7c’ 70(?7[4\/7/( 71;; co;‘//,‘no(c/
af@ra‘Ton-

Prepared by: /Q ) [ L//%/s/w Date: 5r/23//g57

Checked by: @@f‘eé‘g{ é Date: ﬁ/ﬁ?ﬁ/ﬁ@
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‘ 3. MCGUIRE NUCLEAR STATION - NRC BULLETIN 88-05 INVESTIGATION

3.1 OVERVIEW

Through August 5, 1988, 384 WIM/PSI flanges had been identified as ordered for
use at McGuire Nuclear Station. Each of these flanges was given an unique

sample number designaticn 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
Tine 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 DEVIATIONS FROM SPECIFICATION
. MNS-001-A Cmp 6" None

MNS-001-B CMP 6" : None

MNS-001-C cMp 6" None

MNS-001-D CMpP 6" None

MNS-002-A 1533 1" Yield Strength Low

MNS-002-B 1533 1" None

MNS-002-C 1533 1 None

MNS-002-D 1533 1" None

MNS-003-A CKS 1" Hardness Low

MNS-003-B CKS 1" 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-B 6X11375 8" None

MNS-004-C 6X11375 8" None

MNS-004-D 6X11375 8" None

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

MNS-005-8B AAZ-84 11/2" % Elongation Low

MNS-005-C AAZ-84 i1/2" % Elongation Low

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

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

. maximum working.
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. 3. MCGUIRE NUCLEAR STATION - NRC BULLETIN 88-05 INVESTIGATION

3.1 OVERVIEW

Through August 5, 1988, 84 WJIM/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 install 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
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. A1l the test data is given behind

Tab 3.4.

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

MNS-001-B CMpP 6" None

MNS-001-C CMP 6" . None

MNS-001-D CMP 6" None

MNS-002-A 1533 1" Yield Strength Low

MNS-002-B 1533 1" None :

MNS-002-C 1533 1" None

MNS-002-D 1533 1" None

MNS-003-A CKS 1" Hardness Low

MNS-003-B CKS 1 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-B 6X11375 8" None

MNS-004-C 6X11375 8" None

MNS-004-D 6X11375 8" None

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

MNS-005-8B AAZ-84 11/2" % Elongation Low

MNS-005-C AAZ-84 1 1/2¢ % Elongation Low

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

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

' maximum working.
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. 3.3  REPORTABLE ITEMS

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

3.4  JUSTIFICATIONS FOR CONTINUED OPERATION

None required.
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SAMPLE

LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN

po#

MNS-007-7?  F33884
MNS-007-?  F33884
MNS-007-7  F33884
MNS-007-7  F33884
MNS-007-7  F33884
MNS-007-7  F33384
MNS-007-? F33884

MNS-008-? H47078 .
The location of the six flanges ordered (Line Item MNS-008) was not determined at the

time Supplement 2, which suspended work, was issued.

SAFETY RELATED SYSTEMS
(McGuire)
HEAT® SIZE TYPE LOCATION
80508 1 RF, SW Steam Supply to Aux. Equipment
80508 1 RF, SW Steam Supply to Aux. Equipment
80508 1" RF, SW Steam Supply to Aux. Equipment
80508 1" RF, SW Steam Supply to Aux. Equipment
80508 1" RF, SW Steam Supply to Aux. Equipment
80508 1 RF, SV Steam Supply to Aux. Equipment
80508 1 RF, SW Steam Supply to Aux. Equipment
? 3/4" RF, SW Unknown

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

Bulletin 88-05
Raised Face
Socket Weld
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SAMPLE

MNS-002-?
MNS-002-7
MNS-002-7

MNS-006-7
MNS-006-7
MNS-006-7
MNS-006-?
MNS-006-7
MNS-006-?
MNS-006-7
MNS-006-7
MNS-006-7
MNS-006-?
MNS-006-?
MNS-006-?
- MNS-006-7
MNS-006-7
MNS-006-?
MNS-006-7
MNS-006-?
MNS-006-?
MNS-006-7
MNS-006-7

MNS-007-?
MNS-007-7
MNS-007-?

-~
i

[
=
wo

LIST OF KNOWN W JM & PSI FLANGES INSTALLED IN
NONSAFETY RELATED SYSTEMS

athd

K07833
K07833
K07833

F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954
F21954

F33384
F33884
F33884

(McGuire)

HEAT®* SIZE TIYPE

1533 . RF, SW
1533 1 RF, SW
1533 1" RF, S¥W
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 374" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 /4 RF, SW
A23 3/4" RF, S¥W
A23 3/4 RF, SW
- A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 /4 RF, SW
A23 34" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, S¥W
80508 1" RF, SW
- 80508 1" RF, S¥
30508 1" RF, SW

3.2-1

LOCATION

2Bl Feedwater Heater
1C2 Heater Drain Tank Pump
1C2 Heater Drain Tank Pump

Unit 1 Feedwater Relief Valve
Unit 1 Feedwater Relief Valve
Unit 1 Feedwater Relief Valve
Unit 1 Feedwater Relief Valve
Unit 1 Feedwater Relief Valve
Unit 1 Feedwater Reiief Valve
Unit 1 Feedwater Relief Valve
Unit 1 Feedwater Relief Valve
Unit 1 Feedwater Relief Valve
Unit 1 Feedwater Relief Valve
Unit 1 Feedwater Relief Valve
Unit 1 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
IBEWP Turbine Stop Valve

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

Indicated activity was not complete at issuance of Supplement 2 to NRC
Bulletin 88-05
Raised Face
Socket Weld



LIST OF KNOWN WJM & PSI FLANGES
NON INSTALLED
(McGuire)

SAMPLE  PO®  HEAT® SIZE RATING SCHEDULE  IYPE

MNS-001-A  N51903 CMP 6" 150* 40 RF, WN
MNS-001-B N51903 CMP 6" 150# 40 RF, WN
MNS-001-C  N51903 CMP 6" 150# 40 RF, WN
MNS-001-D  N51903 CMP 6" 150* 40 RF, WN
MNS-002-A  K07833 1533 1" 1500* 80 RF, SW
MNS-002-B  K07833 1533 " 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 laberatory
until the resolution of NRC Bulletin 88-05 is complete.

MNS-003-A  N54234 CKS 1" 600* 40 RF, SW
MNS-003-B N54234 CKS 1" 600* 40 RF, SW
MNS-003-C  N54234 CKS 1" 600# 40 RF, SW
MNS-003-D  N54234 CKS 1" 600* 40 RF, SW

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

MNS-004-A  N51903 6X11375 8" 150# RF. WN
MNS-604-B N51903 6X11375 8" 150# RF, WN
MNS-004-C  N51903 6X11375 8" 150* RF, WN
MNS-004-D  N51903 6X11375 8" 150* RF, WN

MNS-005-A  N54248 AAZ-84 11/2" 300% RF, WN, Orifice

828 &883

MNS-005-B  N54248 AAZ-84 11/2" 300* RF, WN, Orifice
MNS-005-C  N54248 AAZ-34 11/2" 300# RF, WN, Orifice
MNS-605-D  N54248 AAZ-84 11/2" 300# RF, WN, Orifice

Six additional flanges (Line Item MNS-005) will be held held at the laboratory until
the resolution of NRC Bullstin 88-05 is complets.

RF = Raised Face
WN = Weld Neck
SW = Socket Weld
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LIST OF KNOWN WJM &PSI FLANGES

(McGuire)
LINEITEM PO* HEAT*  TAG*® ZORDERED #INSTALLED *ATLAB *OQTHER
QA NonOA
MNS-001  N51903 CMP MC-27750 4 0 0 4 0
MNS-002 K07333 1533 MC-21367 20 0 3 17 0
MNS-003 NS4234 CKS MC-27705 10 0 0 9 12
MNS-004 NS1903  6X11375 MC-27751 4 0 0 4 0
MNS-005 N54248 AAZ-84 TD-08604 10 0 0 10 0
MNS-006 F21954  A23 MC-10827 20 0 20 0 0
MNS-007 F338384 80508 N/A 10 7 73 0 ?
MNS-008 H47078 - N/A 6 Yo ? 0 ?
TOTAL 84 44

lUsed in non-QA applications, 2B1 Feedwater Heater and 1C2 Heater Drain Tank Pump.
20ne was rejected due to lack of marking.
3Three have either been used in non-QA applications or discarded.

4May be difficult to determine location because of way traceability was maintained
during construction. Would involve hand search of weld tickets.

3.4-1



NRC 88-05
MATERIALS WORKSHEET

Plaat McGuire Unit Yarehouse

Liee {tem MNS-00! Tramsection {A/C/D) C

Heat-Lot CMP ASME Clagss 2

Commedity FLG . piometer 6

Schedwal 40 Rating 150

Tupe R WHN Spec. 105

Grade NA Seurce PSI

Vendor (WJM erPSi) PSI CMTR Date 01/06/88

MCA-3800 (¥/8) Y |

Supplier 1 DuBose Steel Inc. Sepplier 2

Quanity 4 Quanity Ia Stack 4

Installed-&cess 0 installed- ot Acess
Y

Add Test Resulls (Y/¥) Y Add Remariks {Y/H)

MNS- 001 -A wes examined metsllographically and found to be a forging. Al
flanges were marked 6 PS 150 SA 105 CMP STD.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulls for Line I{em MNS-001 --Specimen ID MN3-001-4
Test Date CHMTR Dats

Tensile Strength {psi) 74,800 70,676

Yield Strength (psi) 48,000 36,150

%2 Elongation 32 25.0

% Reduction Ia Aren 64 93.3

Hardness {BHNY) 158

® Carbsn 0.18 0.23

€ Manganese 0.87 0.90

% Silicon 0.21 0.22

% Phosphoreus 0.009 0.011

% Sulfur 0.013 0.022

D Chromiom 0.16 -

8 Mickel 0.10 -

{ Molybdenum 0.02 -

Heat Treatment None showm on CHMIR.

another Test Fer This Line item? Y Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Reckwell B
Hardness (80 for MNS-001-A) was converted to Brinell using Table 2 from
ASTM E140 and entered into Teat Data Worksheet. One EQUOTIP Hardness
Yalue (379 Lp) wss obtained from at the same location as the Rockwell B, a
flat surface where the sample for chemical anelysis was removed. A second
EQUOTIP Hardness Yalue {399 Lp) wes 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.
Tehsile specimens were approximatiy 1/2 inch in diameter and the test wes
rformed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resuils for Line item MNS-001 --Specimen 1D MNS-001-8
Test Deta CHTR Dats

Tensile Strength (psi) 76,600 70,676

Yiald Strength (psi} 46,700 6,150

& Llongatien 31 250

% Reduetion In #res 64 533

Hardness {(BHY) 150

% Carben 0.19 023

% Menganese 0.93 0.90

| Silices 0.20 022

% Phosphorous 0.011 0.011

% Sulfur 0012 0.022

& Chromium 012 -

@ Rickel 0.13 -

L Molykdenum 0.02 -

Heat Treatmenat None showvn on CMTR.

aAnother Test Fer This Line item? ¥_ aAdd Remarks? Y

Hardness was performed at our inhouse Materials Labaratory on material
from stock using Reckwell B and EQUOTIP hardness testers. The Rockwell B
Hardness {80 for MNS-001-B) was converted to Brinell usi ng Table 2 from
ASTM E140 and entered into Test Dats Worksheet. One EQUOTIP Hardness
Yalue (396 Lp) wes obtainred from at the seme location as the Rockwell B, s
flat surface where the sample for chemical anslysis was removed. A second
EQUOTIP Hardness Yalus (400 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry wes
performed by an outsids laboratory on Duke's Approved Yendors List.
Tensile specimens were approximatly 1/2 inch in diameter and the test was
performed inhouse.
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MRC 88-05
TEST DATA WORKSHEET

Test Rozuits for Line 1tem MMS-001

--Specimen {D MN5-001-C

Test Dats CMTR Dals
Tensile Stresgth {psi) 75,900 70,676
Yield Strenoth {psi) 45,400 36,150
& Elongation 32 250
% Reduction In Aves 63 533
Hardness(BHN) 150
% Carben 018 0.23
% Menganese g9t 0.90
® Silican 0.20 0.22
€ Phesphorsus 0.010 g.011
@ Sulfur 0.016 0.022
B Chremivm 0.18 -
% Hickel 0.14 -
% Molybdenum .04 -

Heat Trestmeat None shown on CMIR.

#Another Test Fer This Line tem? ¥_

#dd Remarks? Y

Hardness was performed at our inhouse Meterials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (30 for MNS-001-C) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (396 Lp) wes obtained from at the same location 83 the Rockwell B, a
flat surface where the ssmple for chemical analysis was removed. A second
EQUOTIP Hardness Yalue {398 Lp) was obtained after removing
approxirmatly 60 mils of metal from the rim of the flange. Chemistry was
performed by an outside laborstory on Duke's Approved Yendors List.
Temﬂe specimens were approximatly 1/2 inch in diameter and the test was
performed inhouse.
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NRC 85-05
TEST DATA WORKSHEET

Test Results for Line jtem MMNS-0Q01 --Specimen 1D MNS-001-D
Test Dats CHMTR Dota

Tensile Streegth {psi) 74,800 70,676

Yield Streangth (psi) 43 800 36,150

2 Elongation 32 25.0

& Reduction In Ares 63 53.3

Hardness (BHHN) 147

% Carbon 019 023

& Manganese 0.95 0.930

@ Silicen 0.20 0.22

% Phosphoraus g.011 0.011

® Sulfur 0.011 0.022

% Chromium 012 -

2 Rickel 0.13 =

% Molyddenum 0.03 =

Heat Treatment None shown on CMTIR.

Arether Test For This Line ltem? N Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness {79 for MMS-001-D) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (393 Lp) wes obtained from at the same location s the Rockwell B, o
flat surface where the sample for chemical snalysis was removed. A second
EQUOTIP Hardness Yalue (399 Lp) wes obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry wes
performed by an autside laborsatory on Duke's Approved Yendors List.
Tensils specimens were approximatly 1/2 inch in diameter and the test was
performed inhouse.

6
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NRC 88-05
MATERIALS WORKSHEET

Plant McGuire Upit 1,2 & Warehouyse
Line Item MNS-002 Transaction {&/C/D) C
Heat-let 1533 ASME Class 2
Commodity FLG  Diemeter |

Schedusi 80 Rating 1500

Type RF, SW Spec. 10%

Grede NA Seurce WJM

Yendor (WJM orPSl} WuM CMTR Date 03/20/84
¥CA-3308 (Y/8) ¥

Supplier -1 McJunkin Corporation Suepplier 2 -
Quagrity 20 . Quenity in Steck 17
installed-Acess 3 Installed- Hot Acess O
Add Test Resalts (Y/M) ¢ &dd Remarks (Y/7H) ¥

MNS-002-4A wes examined metallographically and found to be a forging. The thres
installed flanges are used in non-safety applications, two are Jocated on the 102
Heater Drain Tank, and one was used to replace a valve on the 281 Feedwater
Heater. CF¥ i3 shown &3 the "Test or Code No.” on the CMTR. The seventeen flanges
instock were marked 1-WJ-1500-SA-105-CL 2 CFw S-40.
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% Phosphorous

MNEC 33-05
TEST DATA WORKSHEET

Test Resulls for Line tem MN3-002 --Specimen {D MNS-002-4
Test Data CMTR Data

Tensile Streagth {psi) 71,300 34623

Yield Strength {psi) 35,200 54,084

® Elengstion 35 325

2 Reduction In Area 63 645

Hardness (BHN) 139

% Carbon 0.21 g.21

® Manganese 1.28 131

% Silicon 0.25 0.24

|
|

Q
(o]
(ws]
jon]
D
(e¥]

0.018 0.014
X Chromium 0.07 -
0.03 -
% Meolybdenum 0.01 -
Hest Treatment NOEM
another Test Fer This Line tem? Y_ Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (76 for MNS-002-4) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (387 Lp) was obtained from at the same location 2s the Rockwell B, a
flat surface where the sample for chemical analysis was removed. 4 second
EQUOTIP Hardness Yalue (380 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry was
perfored by an outside laboratory on Duke's Approved Yendors List.
Tensile specimens were approximatly 1/4 inch in diameter and the test was
erformed inhouse.
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Hardmess {BHN)

NRC 88-05
TEST DATA WORKSHEET

Test Resalts for Line idem MNC-002 --Specimen 1D MNS-002-B
‘ Test Data CHTR Dsts

Tersile Strength {psi) 71,700 84623

Yield Strength (pai) 39,500 54 084

8 Elongatien 34 325

& Reduction in dren 64 645

o

T Carbon 0.21 021
® Monganese 1.25 131
% Silicoa 0.24 024
@ Plhasphorous 0.018 0.018
% Suifar 0.017 0.014
S Chromium 0.97 -
0.03 -
K Molybdenam 0.01 -
Heat Treatment NORM
Another Test For This Line ltem? Y_ #¢d Remarks? Y

Hardness was performad at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness {77 for MHS-002-B) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (392 Lp) wes obitained from at the same location as the Rockwell B, a
flat surface where the sample for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (386 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry was
performed by an outside 1sboratory on Duke's Approved Yendors List.
Tehsile specimens were approximatly 1/4 inch in diameter and the test was
performed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Hem MNS-0Q02

--Specimen 1D MNS-002-C

Test Data CHMYR Data
Tensile Stremgth {psi) 74,900 84,623
Yield Streagth {psi) 36,500 54,084
% Elongotisa 32 325
% Reduction in Ares 64 645
Hardness{BH}) 150
% Carbea 021 021
% HMangamese 124 131
@ Silicon 0.24 0.24
2 Phosphersss 0.018 0018
S Sulfur 0.017 0.a14
% Chromiem 0.07 -
& Hickel 0.03 -
T Molybdenum 0.01 -

Heat Trestment NORM

Ancther Test Fer This Line item? Y_ Add Remarks? Y

Herdress was performed at our inhouse Materials Laboratory on materisl
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (80 for MNS-002-C) was converted to Brinell using Table 2 from
ASTM £140 and entered into Test Dats Workshest. One EQUOTIP Herdness
Yalue {398 Lp) wes obtained from at the seme location as the Rockwell B, &
flat surfece where the sample for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (398 Lp) 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 approximatly 1/4 inch in digmeter and the test was
rformed inhouss. |
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NRC 88-05
TEST DATA WORKSHEET

Test Resulls for Line Item MNS-002 --Specimen ID MNS-002-D
Test Data CHTR Data

Tensile Strength {psi) 78,100 84,623

Yield Strength {psi) 44,400 54,084

® Elengation 31 325

Z Reduction in Ares 59 645

Hardness {BHM) 159

% Carbson 823 0.21

% Manganese 1.25 1.31

& Silicen 0.24 0.24

S Phosphorsus 0.018 0.018

% Sulfur 0018 0014

% Chromium 0.07 -
Q.03 -

R Molybdonum 0.01 -

Heal Trestment MORM

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

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardress (83 for MNS¥UUZ—D) was converted to Brinel] using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue {408 Lp) wss obtained from at the same Jocation 83 the Rockwell B,a
flat surface where the sample for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (410 Lp) wes obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry was
performed by an outside 1aboratory on Duke's Approved Yendors List.
Tensile specimens were approximatly 1/4 inch in diameter and the test was
performed inhouyse.

3.4-11




MRC 88-05
MATERIALS WORKSHEET

Plant McGuire Urit Warehouse

Line Item MNS-003 Transaction (A/C/D) C
Heat-Llot CKS ASME Class 2
Commodity FLG | Digmeter |

Schedeal 40 Rating 600

Tygpe RE, SW Spec. 105

Grade HA Sedrce PSI

Vendor (WJM erPSi) PSi CHTR Date 11/10/87
RCA-3800 {(Y/) Y

Supplier 1 Consolidated Power Supply Sapplier 2 -
Quanity 10 Quanily 1o Steck 8
Instalied-fcess installed-Hot Acess 0
Add Tes? Resnlts {V/H) Y ' &dd Remarks {(¥/¥) Y

One was rejected dua to leck of marking. The nine flanges in stock were
marked 1-600-PS5-5A 105-CKS-5/40-B16.5. MNS-003-4A was examined
metaliographically and fourd to be a forging.
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MRC 88-05
TEST DATA WORKSHEET

Test Resyulls for Line em MNS-003 --Specimen ID MNS-003-4
Test Dats CHMTR Data
Teasile Strength {psi} 72,700 80,923
Yield Strength {psi) 40,300 58,888
& Elongatisa 35 28.7
% Reduction In Areo 63 59
Hardness {BHH) 135
% Carbon 0.18 0.20
% Manganese 0.83 1.35
% Silicon 0.22 0.35
% Phosphoraus 0.0256 0.021
< Sulfar 0.016 0016
B Chromiam 0.06 -
0.02 -
8 Molybdenum <0.01 -
Heat Treatmezrt MNone shownon CMTR.
dnacther Test For This Line ifem? ¥_ #dd Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP herdness testers. The Rockwell B
Hardness {74 for MNS-003-4) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue {383 Lp) wes obtained from st the same ocation as the Rockwell B, a
flat surface whers the sample for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (384 Lp) 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 approximetiy 1/4 inch in diameter and the test was
rformed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Lize {tem MNS-003 --Specimen 1D MNS-003-8B
Test Datls CHMTR Data

Tensile Strength {psi) 69,600 80,923

Yield Strength {psi) 41,709 58,888

& Elongatien 40 28.7

% Reduclion In Ares 63 59

Hardmess {BHY¥) 132

%R Carban 0.18 0.20

% Manganese 0.79 135

@ Silicen 0.21 0.35

% Phosphorsyo 0.024 0.021

% Sulfur 0.013 0.0186

% Chromium 0.0¢6 -

& Hickel 0.02 -

¥ Melybdeavm <0.01 -

Heat Treatment Mone shown on CMTR.

Anather Test for This Lina ltem? ¥_ A4dd Remarks? Y

Hardness was performed at our intouse Materials Laberatory on material
from steck using Reckwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (73 for MNS-003-B) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Value (380 Lp) wes obteined from at the same lecation a5 the Rockwell B, 8
flat surface where the sample for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (383 Lp) 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 approximatly 1/4 inch in diameter and the test was
riormed inhouse.

3.4-14




NRC 88-05
TEST DATA WORKSHEET

Test Results for Line 12em MNS-003

--Specimen 1D MNS-0Q3-C

Test Dota CHTR Detls
Tensile Strength {psi) 72,200 80,923
Yield Strength {psi) 44 000 58.888
& Elongation 35 28.7
% Reduction in Ares 65 59
Hardness { BHNM) 132
% Carbon 218 020
® Mangansse 1.03 1.35
% Silicea 0.31 0.35
% Phoaphoross 0.022 0.021
% Sulfur 0.022 0.016
% Chromiam 0.05 -
T Nickel 002 -
& Molybdenum <0.01 -

I.

Heat Treatment MNone shown on CMTR.

Another Test Fer This Lire tem? Y_

Add Remarks? Y

Hardness wes performed at our inhouse Materisls Laboratory on material
fram steck using Rockwell B and EQUOTIP hardness tesiers. The Rockwell B
Hardness {73 for MNS-003-C) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Herdness
Yalue (383 Lp) wes obtained from at the same location 83 the Rockwell B, a
flat surface where the sample for chemical analysis was removed. A second
EQUOTIP Hardress Yalue (374 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry was
performed by an outside Yaboratory on Duke's Approved Yendors List.

Tensile specimens were approximatiy 1/4 inchin diameter and the test was
riormed inhouse.
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NRC 88-05

TEST DATA WORKSHEET

Test Resulis for Line item MNS-003 --Spacimen {D MNS-003-D
Test Datla CHMTR Dala

Tensile Strength {psi) 67,800 80,923

Yield Strength (psi) 40.000 58,888

% Elengatisn 34 28.7

% Reduction In Aren 64 59

Hardness (BHN) 132

% Carbea 01?2 0.20

% Manganess 0.79 1.3%5

K Silicen 0.21 0.35

B Phospherous 0.023 0.021

@ Salfur 0.012 0.016

%® Chromiuvm 0.06 -
0.02 -

& Molybddennm <0.01 -

|

Heat Treatment None shownon CMTR.

another Test For This Liae item? R Add Remarks? Y

Hardness was performed at our inhouse Materials Laborstory on meterial
fram stock using Rockwell B and EQUOTIP hardness testers. The Reckwell B
Hardness (73 for MNS-003-D) was converted to Brinell using Table 2. from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (386 Lp) was obtained from at the same location 83 the Rockwell B, &
flat surfece where the sample for chemical analysis wes removed. A second
EQUOTIP Hardness Yalue (379 Lp) 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 Agproved Yendors List.
Tensile specimens were approximatly 1/4 inchin diameter ard the test was
performed inhouse.

3.5-16




MRC 68-05
MATERIALS WORKSHEET

Pleat McGuire Unit Warehouse

Line item MNS-004 Tranmsoction (RA/C/7D) C
Heat-Lleot 6X11375 ‘ ASHME Class 2
Commedity FLG Diameter 8

Schedual 40 Rating 150

Type RF WM Spec. 105

Grade NA Seurce P31

Yendsr {(WJM arPS1) PSI CMTR Dale 01/06/88
RCA-3800 (¥/8) ¥

Suapplier 1 DuBosze Stee] Inc. Supplier 2 -
Quanity 4 Quanity In Stegk 4
Installed-Acess 0 installed- Yot Ac2ss
Add Test Results {Y/H) ¥ &dd Remarks (Y/7W) N

Tha four flanges were sent to the Materials Laboratory. All flanges were
marked 8- 150-FS5-5A 105 CL 2 6211375 STD. MNS-004-A wes
examined metallegraphically and found to be a forging.
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NRC 88-05

TEST DATA

WORKSHEET

Test Resulis for Line Item MNS-004

--Specimen 1D MMS-004-4

Test Data CHTR Date
Tensile Strength (psi) 25,500 81,700
Yield Strengih (poi) 43,000 52,800
% Elengation 29 330
% Reduetion in Area 69 60.0
Hardness { BHN} 153
% Carbdon 0.18 0.28
& Mangerpese 118 031
X Silicen 0.23 0.19
® Phosphoroys 0013 0.012
2 Sulfur 0.008 0.020
% Chromium 0.16 -
2 Hickel 8.08 -
% Molybdenum 0.02 -

Heat Treatment Mone shownon CMTR.

another Test For This Line tem? Y_

&dd Remarks? Y

Hardness was parformed st our inhouse Materials Laboratory on material
from stock using Rockwel] B and EQUOTIP hardness testers. The Rockwell B
Hardness (81 for MNS-004-A) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Dats Worksheet. One EQUOTIP Hardness
Yalue (406 Lp) was obtained from at the same location as the Rockwell B, a
flat surfece where the ssmple for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (413 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry was
performed by an sutside laboratory on Duke's Approved Yendors List.

Tensile specimens werz approximatly 1/2 inch in diameter and the test was
performed inhouse.
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TEST DATA WORKSHEET

Test Resulis for Lipe 1tem MNS-004

--Specimen 1D MMS-004-B

Test Data CMTR Data
Tensile Strength {psi) 77,600 81,700
Yield Strength {2si) 46,0060 92,800
% Elongation 30 330
% Reductisn in Ares 58 60.0
Hardaess {BHM) 153
® Carben 8.21 0.28
% Mengamese 0.90 0.9t
% Silicea 0.21 0.19
% Piospheross 0.008 0.012
< Sulfor 0.010 0.020
< Chromium 014 -
3 Hickel 0.12 -
R Molybdenam 0.3 -

l.

Heat Treatment MNone shownon CMTR.

Another Test Fer This Line Rem? Y_

Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (81 for MMS-004-B) was corverted fo Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (409 Lp) was obtained from at the same location a3 the Rockwell B,a
flat surface where the sampie for chemical analysis was removed. & second
EQUOTIP Hardness Yalue (411 Lp) 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 approximatly 1/2 inch in diameter and the test was
rformed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line ftem MNS-004 --Spesimen D MNS-004-C
Test Data CMTR Data

Tensile Streagth {psi) 76,200 81,700
Yield Streagth {psi) 44 300 52.800
% Elongetian 29 330
% Reduction Ia Area S8 60.0
Hardness (BHN) 156
% Carbena 0.20 0.28
& Mangarese 0.69 091
& Silicea 0.21 0.19
% Phosphorous 0.009 0012
T Sulfur 0013 0.020
2B Chraminm 0.20 -

0.1 -
8 Molybdenum 0.05 -

Heat Trestment None shwn on CMTR.

Ansther Test For This Line ltem? Y_ Add Remarks? Y

Hardness was perfor med et our inhouse Materials Laboratory on material
from stock usirg Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (82 for MNS-004-C) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Yorksheet. One EQUOTIP Hardness
¥alue (413 Lp) wes obtained from at the same location 83 the Rockwall B, 8
flat surface where the semple for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (413 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry wes
performed by an outside laboratory on Duke's Approved Yendors List.
Tensile specimens were approximatly 1/2 inch in diameter and the test was
rfor med inhouse.

3.4-20




% Chromium

2 Molyddenum

MRC 88-05
TEST DATA WORKSHEET

Test Results for Line ltem MNS-004 --Specimen 1D MNS-004-D
Test Dalo CHMTR Data

Tensile Streagth {psi) 79,400 81,700

Yield Strength {psi) 45 000 52,800

# Elengation 29 330

% Redection In Ares 61 60.0

Hardness {BHN) 162

% Carbon 0.22 0.28

% Manganese 0.88 91

% Silicoa 0.21 0.18

R Phosphorsus 0.099 0.012

o
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Heat Treetment MNone shownon CMTR.

Andther Test For This Lire Item? N Add Remarks? Y

Herdress was performed at our inhouse Materiels Laboratory on material
from stock using Rockwell B end EQUOTIP hardness testers. The Rockwell B
Hardness (84 for MNS-004-D) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (422 Lp) wes obtained from at the same location a3 the Rockwell B, a
flat surface where the sample for chemical analysis was removed. 4 second
EQUOTIP Hardness Yalue {427 Lp) was obtained after removing
approximatly 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 approximatly 1/2 inch in diameter and the test was
rformed inhouse.
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NRC 88-05
MATERIALS WORKSHEET

Piaat McGuire Unpit Warehouse

Line item MNS-00S Tramsaction (A/C/D) C
Hagat-iot #AZ-84 ASME Class 2
Commadity FLG ' Dismeter 11/2
Schedual 40 Ratirng 300

Type RF. WHN Orifice Sgec. 105

Grade NA Spurce PSI

Yender (WJM orPSI) PSI CHMTR Date 12/01/87
NCA-3800 {¥/M4) ¥

Supplier | Consolidsted Power Supply Supplier 2 -
Quarity 10 Quanity in Steck 10
lastelied-Aeess 0 Instailed-Het Acess O
Add Test Results {V/78) Y Add Remarks {Y/H) ¥

The flanges in stock ware marked 1-1/2 300-PS-S& 105-CL. 2 aAZ 84
5/740. MMS-005-4A was examined metallographically and found to he o

forging.
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NRC 88-095
TEST DATA WORKSHEET

Test Resuits for Line ltem MMS-005 --3pecimen 1D MNS-005-4
Test Dsta CHMTR Data

Tensile Strength {psi) 88,000 73,538

Yield Strength {osi) 45,300 38,538

% Elongatisn 24 250

X Reduction In Ares 35 4720

Hardness { BHN) 122

® Carbon 034 0.25

@ Manganese 081 Q.73

& Silicoa 0.21 0.21

& Phosphsrous 0.012 0015

B Sulfur 0.023 0.010

B Chromium 0.02 -

L Hickel 0.02 -

R Molybdenum <0.01 -

D Yanadiom 0.009 -

Heat Treatment NORM

another Test For This Lige item? ¥_ A2d Remorks? ¥

Hardness wes performed at our inhoyse Materials Laboratory on material
from stock usirg Rockwell B hardness tester. The Rockwell B Hardness
{87 for MNS-005-4) was converted to Brinell using Table 2 from ASTM
€140 and entered into Test Data Worksheet. An.EQUOTIP Hardness Yalue
{438 Lp) wss obtained from a flat surface where the tensile sample or
the sample for chemical anslysis wes removed. Chemistry was performed
by an outside laboratory on Duke's Approved Yendors List. Tensile
specimens were approximatly 1 /4inch in diameter and the tests were
performed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resylts fer Line Item MMS-005 --Spezimen 1D MMS-005-8
Teat Dats - CM7TR Date

Tenaile Strergth {psi) 83,200 73,538

Yield Strength {psi) 42,400 38,538

% Elongation 20 25.0

® Reduction In Ares 35 470

Hardaess {BHN) 159

% Carben 035 0.25

% Monganese 078 0.73

% Silicen 021 021

% Phosphoroas 0.010 0.015

% Sylfur 0.020 0.010

L Chromium 0.02 -

8 Mickel 0.02 -

2 Molgbdenum <g.01 -

% Yanadinm 0.008 -

Heat Treatment NORM

Ansther Test For This Lins item? Y_ Add Remarks? ¥

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Reckwe)l B Hardness
{83 for MNS-005-B) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Dats Worksheet. An EQUOTIP Hardness Yalue
(424 Lp) wes obteined from a flat surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry was performed
by an outside 1aboratory on Duke's Approved Yendors List. Tensile
specimens were approximeatly 1/4 inch in diameter and the tests were
erformed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulis fer Line ltem MNS-005 --Specimen 1D MNS-00S-C
Test Data CHMIR Data

Tensile Streagth {psi) 85.300 73,538

Yield Strength {p3i) 44,800 38,538

& tlongation 16 250

% Reduction In Ares 30 470

Hardness {BH) 165

% Carbsn 0.34 0.25
| Mangensse a8t 0.723
R Silicon 022 021
X Phespheraous 0012 0.015
% SuiTar 0.021 0.010
& Chrepivm 0.02 =
@ Hickel 0.02 -
& Molygbdenum <0.009 =
R Yanedium 0.009 -
Heat Treatment AORM

Another Test fer This Lire itam? ¥_ &44dd Remarks? Y

Hardness was performed st our inhouse Materials Laboratory on materisl
from stock using Reckwell B hardness tester. The Rockwell B Hardness
(85 for MNS-005-C) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Workshest. An EQUOTIP Hardness Yalue
{435 Lp) was obtaired from s flat surface where the tensile 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 1/4inch in digmeter and the tests were
performed inhouse.

3.4-25



NRC 88-03
TEST DATA WORKSHEET

Test Resulis far Line 1tem MMNS-00S --Specimen ID MNS-005-D
Test Dats CHMTR Dsata

Tensile Sireagth (psi) 83,200 73,533

Yield Streagth {psi) 40,800 38,538

® Elengation 23 250

D Reduction ln Ares 37 4?20

Hardmess (BHN) 156

% Corboa 0.34 0.25

® Manganese 0.80 0.7

@ Silicon 021 0.21

% Phosphoreus 0.011 0.015

% Suifur 0.020 0.010

€ Chromivm 0.02 -

B Mickel 0.02 =

® Molybdenam <0.01 =

2 Yenadium 0.009 -

Heat Trestment MORM

Ancther Test For This Line item? N fdd Rewmariks? Y

Hardness was performed st our inhouse Materisls Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
(82 for MNS-005-D) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
{431 Lp) wss obleined from a flat surface where the tensile sample or
the sample for chemical analysis wes removed. Chemistry was performed
by an outside laboratory on Duke's Approved Yendors List. Tensile
specimens were approximatly 1/4inchin diameter and the tests were
performed inhouse.
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NRC 88-05
MATERIALS WORKSHEET

Plant McGuire Unit 1.2

Line Item MNS-006 Transaction (A/C/D} &
Heat-let A23 , ASME Class 2
Commedity FLG Dismeter 3/4
Schedual STD. Rating 1500

Type RF SW - Spec. 105

Grade NA Souyrce WJIM

Yendor (WJM orPS1) WM CMTR Date 11/03/80

HCA-3800 (Y/¥) Y
Supplier 1 Capitol Pipe & Steel Prod./ Inc  Supplier 2 -

Quanity 20 Quanity in Steck O
Installed-Acess 7 Installed- Mot Acess ?
Add Test Resulls (Y/¥) Y Add Remarks (Y/N) Y

Al twenty flanges were installed in non Q& applications under Work
Request Numbers 91569, 113921, 117636, 113062, 120274,
119061, 56955, 129205 and 132414
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NRC 88-09
TEST DATA WORKSHEET

Test Results for Line item MNS-006 ~--Specimen ID MNS-0CE-A
Test Data CMTR Data

Tensile Strength (psi) - 72,500

Yield Strergth {psi) - 41,500

% tlongation - 28

% Reduction in Area - S0

Hardness{ BHY) -

& Carbom - 028

% Manganese - 077

& Silicon - 0.24

% Phesphersus - 0.010

% Sulfur - 0.021

B Chromium = ol

& Rickel - -

% Molybdenum
Heat Treatmeat AN

Another Test For This Line item? N Add Remarks? N
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NRC 38-05
MATERIALS WORKSHEET

Plant McGuire Unit 27

Line ftem MHMS-007 Transaction {(A/C/D) A
Heat-lot 80508 ASME Class ?
Commedity FLG Diameter |

Schedual 50 Rating 1500

Type RF.SW | Spec. 105

Grade NA Seurce WJM

¥endar {¥WJM arPS1) WM CHMTR Date ?
MCA-3800 {¥Y/¥) ¥

Supplier 1 2 Supplier 2 -
Quanity 10 (fuanity in Stock O
Installed-Acess ? Installed- Mot Acess ?
Add Test Resulls (Y/N) N Add Remarks (Y/¥) Y

Worksheet is incomplete becauss CMTR was not obtained before work was
stoped due to Supplement 2 of NRC Bulletin 38-05.
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NRC 58-05
MATERIALS WORKSHEET

Plant McGuire Unit 2

Line Item MHNS-008 Transaction (A/C/D) A
Heat-Lot ? ASME Class 2
Commeodity FLG Diameter 3/4
Schedual 40 Rating 150

Type RF, SW Spec. 105

Grade N& Seurce 7

Yendor (WJM orPSl) 2 CMTR Date ?
HCA-3800 (¥Y/¥) ¥

Supplier 1 2 Supplier 2 -
Quarnity & . Quanity !n Stock O
Installed-Acess ? Installed- Not Acess 7

Add Test Results {(Y/H) N Add Remarks {Y/R) ¥

worksheet is incomplete becsuse CMTR was not obtained before work was
stoped due to Supplement 2 of NRC Bulletin 88-05.
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. 4. CATAWBA NUCLEAR STATION - NRC BULLETIN 88-05 INVESTIGATION

4.1 OVERVIEW

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

4.2  TEST RESULTS
Twenty-two flanges from eight différent 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:

SAMPLE HEAT # SIZE BRINELL HARDNESS
CNS-004-E cop 2" 150
CNS-004-F cop 2" 145
CNS-012-A 44036 12" 138
CNS-013-A A23 1 142
CNS-013-8B A23 1 140
CNS-013-C A23 1 176
CNS-013-D A23 1 156
CNS-013-E  AZ3 1" ' 178
CNS-014-A A23 3/4" 136 (Low)
CNS-014-B A23 3/4" 147
CNS-014-C A23 3/4" 147
CNS-014-D A23 3/4" 138
CNS-014-E A23 3/4" 138
CNS-014-F A23 3/4" 138
CNS-014-G A23 3/4" 146
CNS-014-H A23 3/4" 137
CNS-016-A GDEB 4" - 157
CNS-016-B GDEB 4" 151
CNS-017-B 78834 2" 168
CNS-017-C 78834 2" 175
CNS-017-D 78834 2" 158
CNS-017-E 78834 2" 166
CNS-018-A 56245 3/4" 155
CNS-025-A UE 1 211 (High)

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

Eighty-six flanges from thirteen different line jtems were found in stock and
sent to the Duke Metallurgy Laboratory. Thirty-six flanges underwent a

' tensile test, hardness test, and chemical analysis. At least one sample from
each line item was macrc 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 apeared to be forgings. The samples tested, heat number,
size, and any deviations from the ASME materials specification are given in
the table below. A1l the test data is given behind Tab 4.4.

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

CNS-001-8B 6579 1" Plate

CNS-002-A A9l 2" % Elongation & Reduction in Area Low
CNS-002-8B A9l 2" % Elongation & Reduction in Area Low
CNS-002-C A9l 2" % Elongation & Reduction in Area Low
CNS-002-D A9l 2" % Elongation & Reduction in Area Low
. CNS-003-A 1G5129 10" None

CNS-004-A cop 2" None

CNS-004-B cop 2" None

CNS~-007-A 56245 1" None

CNS-007-8 56245 1" None

CNS-007-C 56245 1" None

CNS~-007-D 56245 1" None

CNS-008-A 6072802 2" % Elongation Low

CNS-008-8B 6072802 2" % Elongation Low

CNS-008-C 6072802 2" % Elongation & Reduction in Area Low
CNS-008-D 6072802 2" % Elongation Low

CNS-009-A 6X11237 4" % Elongation & Reduction in Area Low
CNS-009-B 6X11237 4" % Elongation Low

CNS-010-A - 6X11237 12" None

CNS-010-8B 6X11237 12" None

CNS-010-C 6X11237 12" None

CNS-015-A 2095 2" None

CNS-015-8 2095 2" % Elongation & Reduction in Area Low
CNS-015-C 2095 2" % Carbon High

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

CNS-0139-A 25904 1" % Elongation Low, Hardness High
CNS-013-8 25904 1" Hardness High

CNS-019-C 25904 1" % Elongation Low, Hardness High
CNS-020-A 25904 1" % Elongation Low, Hardness High
CNS-020-8 25804 1" % Elongation Low, Hardness High
CNS-027-A GDKD 2" None

CNS-027-8 - GBKD 2" None

CNS-027-C GDKD 2" None

CNS-027-D GDKD 2" None

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

Ten flanges: CNS-004E, CNS-004F, CNS-013A, CNS-013B, CNS-014A, CNS-014D,
CNS-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 88-05.

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 OPERATION (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 additional testing to
further ascertain the acceptability of this flange.
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SAMPLE

CNS-004-E
CNS-004-F

CNS-012-A

CNS-013-A
CNS-013-B
CNS-013-C
CNS-013-D
CNS-013-E

CNS-014-A
CNS-014-B
CNS-014-C
CNS-014-D
CNS-014-E
CNS-014-F
CNS-014-G
CNS-014-H

CNS-016-A
CNS-016-B

CNS-017-B
CNS-017-C
CNS-017-D
CNS-017-E

CNS-018-A
CNS-025-A

CNS-025-7
CNS-025-7

~>
il

LIST OF KNOWN W]JM & PSI FLANGES INSTALLED IN
SAFETY RELATED SYSTEMS

athd

K54259
K54259

K10226

G04551
G04551

G04551

G04551
G04551

G04551
G04551
G04551
G04551
G04551
G04551
G04551
G04551

G04551
G04551

H03878
H08873
H08873
H08378

H08378
G53724

G53724
G53724

RF = Raised Face
WN = Weld Neck
BL = Blind

SW = Socket Veid
S0 = Slip0On

(Catawba)

HEAT®* SIZE  IYPE

30508 2" RF, SW
80508 2" RF, SW

44036 12" RF, SO

A23 1" RF, SW
A23 1" RF, SW
A23 1" RF, SW
A23 " RF, SW
A23 1" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
A23 3/4" RF, SW
AZ23 3/4" RF, SW
A23 3/4" RF, SW
GDEB 4" RF, WN
GDEB 4" RF, WN
T8834 2" RF, WN
18834 2" RF, WN
T8834 2" RF, WN
T8834 2" RF, WN
56245 3/4" RF, SW
UE 1 BL, RF
UE " BL, RF
UE 1" BL, RF

4.1-1

LOCATION

Unit 1 Aux Feedwater (Seismic)
Unit | Aux Feedwater (Seismic)

2B Diesel Gen. Lub Oil System

Unit 2 Diesel Gen. Starting Air
Unit 2 Diesel Gen. Starting Air
Unit 2 Diesel Gen. Starting Air
Unit 2 Diesel Gen. Starting Air
Unit 2 Diesel Gen. Starting Air

Unit 2 Aux. FDWP Turbine
Unit2 Aux. FDWP Turbine
Unit 2 Aux. FDWP Turbine
Unit 1 Aux. FDWP Turbine
Unit 1 Aux. FDWP Turbine
Unit 1 Aux. FDWP Turbine
Unit 1 Aux. FDWP Turbine
Unit 2 Aux. FDWP Turbine

Unit 2 Aux. Feedwater System
Unit 2 Aux. Feedwater System

2A Diesel Gen. Cooling Water
2A Diesel Gen. Cooling Water
2B Diesel Gen. Cooling Water
2B Diesel Gen. Cooling Water

Unit 1 Component Cooling System
1B Diesel Gen. Lub 0il System

1A Diesel Gen. Lub 0il System
2B Diesel Gen. Lub Oil System

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



LIST OF KNOWN W JM & PSI FLANGES INSTALLED IN
NONSAFETY RELATED SYSTEMS

(Catawba)

PO® HEAT*  SIZE IYPE

1"
1

RF. WN, Orifice
RF, WN, Orifice

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

SAMPLE

CNS-001-7  F31659 6579
CNS-001-7  F31659 6379
CNS-002-7  F31659 A9l
CNS-002-7  F31659 A9l
CNS-002-7  F31659 A9l
CNS-002-7  F31659 A9l
CNS-002-7  F31659 A9l
CNS-002-7  F31659 A9l
CNS-002-7  F31659 A9l
CNS-002-7  TF31659 A9l
CNS-002-7  F31659 A9l

NNRNRNNNNN

RF, WN Orifice
RF, WN Orifice
RF, WN Orifice
RF, WN Orifice
RF, WN Orifice
RF, WN Orifice
RF, WN Orifice
RF, WN Orifice
RF, WN Orifice

LOCATION

Unknown
Unknown

Unknown, or Sold as Surplus
Unknowan, or Sold as Surplus
Unknown, or Sold as Surplus
Unknown, or Sold as Surplus
Unknown, or Sold as Surplus
Unknown, or Sold as Surplus
Unknown, or Sold as Surplus
Unknowa, or Sold as Surplus
Unknown, or Sold as Surplus

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

CNS-004-7

K54259

COP

>

RF, SW

Work Request * 4577MNT

Two flanges (Line Item CNS-004) were deleted during inventory adjustment.

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

CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7
CNS-007-7

H45250
H45250
H45250
H45250
H45250
H45250
H45250
H45250
H45250
H45250
H45250
H45250
H45250
H43250
H45250

56245
56245
56245
56245
56245
56245

56245 -

56245
56245
56245
56245
56245
56245
56245
56245

Pk et ot foand [nad b gk pamb d h o frd  pead funh o

BRRRRRRERRRERES
Einjsisinlss =il

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

Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknowan, Surplused, or Deleted
Unknown, Surplused, or Deleted
Unknown, Surplused, or Deleted

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

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

Five flanges (Line Item CNS-011) were installed in temporary piping or sold as surplus.
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For Line Items CNS-013 thru CNS-027 the determination of how many of
the flanges may have been installed in nonsafety related systems, sold as
surplus, or deleted during inventory adjustment was not made at the time
NRC Bulletin 88-05 Supplement 2 was issued. Items 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
SO0 = SlipOn

TH = Threaded
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LIST OF KNOWN WM & PSI FLANGES
NON INSTALLED
(Catawba)

SAMPLE  PO® BEAT®  3IZE  RATING SCHEDULE — TXYRE

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

CNS-002-A  F31659 A9l 2" 300* 40 RF, WN, Orifice
CNS-002-B F31659 A9l 2" 300* 40 RF, WN, Orifice
CNS-002-C F31659 A9l ra 300% 40 RF, WN, Orifice

CNS-002-D F31659 A9l 2" 300* 40 RF, WN, Orifice
Ten additional flanges (Line Item CNS-002) will be held at the laboratory until the
resolution of NRC Bulletin 88-03 is complete.

CNS-003-A  N55031  1G5129 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 88-05 is complete.

CNS-007-A  H45250 56245 1 150# - RF, TH
CNS-C07-B H45250 56245 1 150# - RF, TH
CNS-007-C H45250 56245 1" 150® - RF, TH
CNS-007-D H45256 356245 1" 150# - RF, TH

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

CNS-008-A 32195 6072802 2 2500% . XXH RF, WN, Orifice
CNS-008-B 132195 6072802 2" 2500* XXH RF, WN, Orifice
CNS-008-C J32195 6072802 2" 2500* XXH RF, WN, Orifice
CNS-008-D  ]J32195 6072802 2" 2500% XH RF, WN, Orifice
CNS-009-A  ]32195 6X11237 4" %00* - RF, BL
CNS-009-B  J32195 6X11237 4" 900# - RF, BL
CNS-010-A  J32195 6X11237 12" 300# Sid. RF, WN
CNS-010-B  J32195 6X11237 12" 300* Std. RF, WN
CNS-010-C J32195 6X11237 12" 300* Std. RF, WN
CNS-015-A  G04551 2095 2" 300# 40 RF, SW
CNS-015-B G04551 2095 2" 300* 40 RF, SW
CNS-015-C G04551 2095 2" 300% 40 RF, SW
CNS-015-D  GO4551 2093 2" 300% 40 RF, SW

Ten additional flanges (Line Item CNS-015) will be held at the laboratory until the
resolution of NRC Bulletin 88-05 is complete.
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CNS-017-A  HO8878  T8834 2" 150 40 RF, N

CNS-019-A  HO08878 25904 " 150# - RF, TH
CNS-019-B HO08878 25904 1" 150¢ - RF, TH
CNS-019-C HO8878 25904 I 150# RF, TH

One additional flange (Line Item CNS-019) will be held at the faboratory until the
resolution of NRC Bulletin 88-05 is complete.

CNS-020-A  HO8878 25904 " 150# - RF, BL
CNS-020-B H08878 25904 " 150# - RF, BL
CNS-027-A (53724  GDKD 2" 150% - RF, TH
CNS-027-B (53724  GDXD 2" 150# - RF, TH
CNS-027-C G53724  GDXD 2" 150# - RF, TH
CNS-027-D  G53724  GDKD 2" 150# RF, TH

Twenty-one additional flanges (Line Item CNS-015) will be held at the laboratory
until the resolution of NRC Bulletin 88-05 is complete.

~3
[}

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

RF = Raised Face
WN = Weld Neck
BL - Blind

SW = Socket Weld
TH = Threaded
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LIST OF KNOWN W]JM &PSI FLANGES
(Catawba)

LINE ITEM PO* HEAT® TAG® “ORDERED #INSTALLED #ATLAB *0OTHER
QA_ Non QA

CNS-001  F31659 6579 CC-03096 10 0 2! 6 2
CNS-002  F31659 A9l N/A 30 0 72 14 ?
CNS-003  N55031 1G5129 CC-10578 1 0 0 1 0
CNS-004  K54259 COP CC-09460 10 23 1 5 2
CNS-005  J0s092 6061273  CC-03096 4 0 0 0 34
CNS-006  MO04431 COX N/A 103 0 0 0 0
CNS-007  H45250 56245 N/A 20 0 76 5 ?
CNS-008  J32195 6072802  CC-03099 10 0 0 4 67
CNS-009  J32195 6X11237  CC-00384 5 0 0 2 38
CNS-016  J32195 6X%11237  CC-00343 5 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  G04551 A23 N/A 25 5 ? 0 ?
CNS-014 (04551 A23 N/A 10 8 ? 0 ?
CNS-015  G04551 2095 N/A 100 0 ? 14 ?
CNS-016  G04551 GDEB N/A 2 2 0 0 ?

ITwo were surplused and two were down graded to non-QA.

2For seven the ISOs have been deleted indicating that the piping has been removed and
the flanges discarded. The other nine are installed in non-QA systems or have been
surplused.

3Two are installed a QA Condition 4 (seismic) systems (Auxiliary Feedwater). Oneina
non-QA system under WR® 4577MNT. The other two were deleted during inventory
adjustment.

40ne transferred to Oconee { Transfer Requisition 7310 835534, NSM 2193, LPSW 336
repair). The other three were used in a flush of LT and then discarded.

5Located 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.

6Fifteen are either installed in non-QA systems (2YV, 4 tickets missing), were sold as
surplus or deleted during inventory adjustment.

7Six were sold as surplus.
8Three were sold as surplus.
9Two were sold as surplus.
10Five were sold as surplus.
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LINE ITEM PO# HEAT*  TAG®*  ZORDERED ZINSTALLED Z#ATLAB *OTHER

QA Iﬂgn QA

CNS-017  HO08878 T8834 N/A 25 4 ? 1 ?
CNS-018  HO08878 56245 N/A 5 1! ? 0 ?
CNS-019  HO3878 25904 N/A 15 02 ? 4 ?
CNS-020  HO8878 25904 N/A S 0 ? 2 ?
CNS-021  HOS878 $5148 N/A 10 0 ? 0 ?
CNS-022  HOS878 220821 N/A 23 0 ? 0 ?
CNS-023  HO8878 6028835  N/A 1 0 ? 0 ?
CNS-024  HO3878 213158 N/A 1 0 ? 0 ?
CNS-025  G53724 UE N/A 5 33 ? 0 ?
CNS-026  G53724 GDAT N/A 3 0 ? 0 ?
CNS-027  G53724 GDKD N/A 72 0 ? r51 ?

Total 413 25 ? 86 ?

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

I0ne-is installed in Component Cooling (1XC017 Weld*19) a QA Condition I system.

20ne was sent to Oconee, Transfer Rec. #7310 852771, to repair the EFW PT 0il Cooler-
RW#22%42D.

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

Plaat Catawbs : Unit Warehouse

Line item CNS-001 Transactien {(A/C/D) C
Heat-Llot 6579 ASME Class 2
Commedity FLG Diameter |

Schedusl 20 Rating 1500

Type RF, WN_ Qrifice Spee. 105

Grade NA Seurce WJM

Yendor (WJM orPSI} WJIM CMTR Date 01/26/8i
NCA-3800 {¥/¥) ¥

Supplier 1 HUB, Inc. Supplier 2 -
Quanity 10 Quanity in Steck &
Installed-Acess O Installed- Hat Acess 0
Add Test Reselts {(V/N) ¥ Add Remerks (Y/H) ¥

CNS-001-Aand CNS-001-B were examined metallographically and were
found to be made from plate. Two flanges were surplused and two were
downgraded to non-04. The ones in stock were marked 17 WJ 1500 SA
105 6579 S 80.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulis for Line item CN3-00! --Specimen ID CN3-001-A
Test Dats CMTR Deata

Teasile Streagth {psi) 74600 85,482

Yield Strength (psi) 43 700 53,053

% Elongation 30 26

23 Reduction In Area 63 40

Hardness (HBX) 156

<& Carben 0.1% 028

% Mangansse 1.07 0.62

@ Silican 0.21 0.26

% Phosphorous 0.017 0.013

® Sulfur 0.029 0.050

X Chromium 0.23 =
g.14 -

® Melybdeanum 0.04 -

Heat Treatment MNORM

Anether Test For This Lige tem? Y_ &dd Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on meterial
from stock using Reckwell B and EQUOTIP haridness testers. The Rockwell B
Hardness (82 for CHS-001-A) was converted to Brinell using Table 2 frem
ASTM E140 and entered into Test Data ‘Worksheet. One EQUOTIP Hardness
Yalue {413 Lp) was obtained from at the same location 83 the Rockwell B, a
flat surface where the sample for chemical analysis was removed. A second
EQUOT!P Hardness Yalue (409Lp) was obtained after removing approximatly
60 mils of metal from the rim of the flange. Chemistry was performed by an
outside 1aboratory on Duke's Approved Yendors List. Tensile specimens
were aporoximatiy 1/4inch in diameter and the test was performed inhouse.
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MREC 83-05
TEST DATA WORKSHEET

Test Results for Ling item CNS-GO1 --Specimen [D CH5-001-B
Test Data CMTR Dete

Teasile Strength {psi) 76,100 §5,482

Yield Strength (psi) 44 920 53,053

% Elongatien 29 26

% Reduction In Area 61 40

Hardness ( BHH) 156

% Carbon 016 0.28

& Manganese 1.06 0.62

® Silicon n.21 0.26

% Phosphorous 0.016 0013

% Sulfur 0.025 0.050

® Chromium 0.23 -

% Nickel 0.14 -

% HMolybdenum 0.04 -

Heat Treatment NORM

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

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell 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, a
flat surface where the sample for chemical analysis was removed. A secend
EQUOTIP Hardness Yalue (415 Lp) 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 approximatly 1 /74 inch in diamater and the test was
performed inhouse.
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawba ' Unit 7 & Warehouse
Line item CNS-002 Transactisa (4/C/7D) C
Heat-Let AS1 ASHE Class 2
Commodity [LG Diameler 2

Schedual 40 Rating 300

Type RF WHN Orifice Spec. 105

Grade NA Segrce WJM

Yendor (WJM orPSI) WJIM CMTR Date 01/26/81
HCA-3800 (¥/%) Y

Supglier 1 HUB, Inc. Supplier 2 -
Quanity 30 Quanity In Stsck 14
Installed-Acess - Instslled - et Acess -
Add Test Results (Y/¥) Y Add Remarks {Y/¥) 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 flanges
discarded. The eight other flanges are installed in non-safety applications or
surplused. The flanges in stock were all marked 2° WJ 300 SA 105-AS1-
S-40. CNS-002-A was exsmined metallographically snd found to be s

forging.




NRC 88-05
TEST DATA WORKSHEET

Test Resulls for Line Hem CNS-002 --Specimen 1D CN3-002-4
Test Data CHMTR Data

Tensile Strength {psi) 85,300 87,000

Yield Strength (psi) 43,100 56,000

% Elengeation 18 26

X Reduclion In Ares 20 58

Hardness (BHH¥) 156

% Carben 0.34 0.35

% Manganese 061 0.62

® Silicen 017 019

% Phusphorous 0.006 0.008

@ Sulfur 0.016 0.021

% Chromium 013 -
0.07 -

% Molybdeaum 0.02 -

Heat Trestmert None qivenon CMTR.

Another Test For This Line ltem? Y_ Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratery on materisi
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (84 for CNS-002-A) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
¥alue (435 Lp) was obtained from at the same locstion a3 the Rockwell B, a
flat surfsce 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 flange. Chemistry wes
performed by an outside laboratory on Duke's Approved Yendors List.
Tensile specimens were approximatly /4 inch in diameter and the test was
performed inhouse,
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NRC 88-05
TEST DATA WORKSHEET

Test Results fer Line {tem CNS-002

--Specimen ID CNS-002-8B

Test Data CMTR Data
Tensile Strergth {psi) 81,600 87,000
Yield Strength {psi) 39,800 56,000
¥ tlongation 17 26
® Reduction Ip Area 25 S8
Hardness (BHN) 165
® Carbon 0.35 0.325
% HManganese 0.64 0.62
% Siiicen 0.19 019
% Phosphorous 0.007 0.008
% Selfur 0.021 0.021
& Chromium 013 -
2 HWickel 007 -
T Molybdenum 0.02 -

Heat Treatment Nonegivenon CMTIR.

#another Test For This Line item? Y

Add Remarks? Y

Hardness swwas perfor med at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (82 for CNS-002-B) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue {428 Lp) was obtained from st the same location as the Rockwell B, 8
flat surfece where the sample for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (422 Lp) wes obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry was
perfor med by an outside Taboratory on Duke's Approved Yendors List.
Tensile specimens were approximatly 1/4inch in diameter and the test wes
rformed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item CNS-002 --Specimen ID CN3-002-C
Test Deata CMIR Data

Tensile Strength {psi) 82,300 87,000

Yield Strength (psi) 40,800 56,000

% Elongation 17 26

R Reductien In Aree 138 S8

Hardness (BHR) 156

& Carbon 0.34 0.35

¥ Manganese 0.63 062

& Silicen 0.19 0.19

® Phospheroys 0.006 0.00

% Sulfur 0.018 0.021

% Chromium 013 =

& Wickel 8.07 -

® Malybdeoum 0.02

Hegt Treotment Monegivenon CMTR.

Another Test For This Line ltem? ¥ Add Remarks? Y

Hardness was performed at our inhouse Materials 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 E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue {428 Lp) was obtained from at the same location as the Rockwell B, a
flat surface where the sample for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (426 Lp) wss obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry wes
performed by an outside laboratory on Duke's Approved Yendors List.

Tensile specimens were approximatly 1 /4 inch in dismeter and the test wss
perfor med inhouse.
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NRC 38-05
TEST DATA WORKSHEET

Test Results for Line Item CNS-002 --Specimen 1D CNS-002-D
Test Dats CMTR Dats

Tensile Strangth (psi) 86,400 87,000

Yield Strength (psi) 43,700 56,000

% tiongstion 16 26

% Reduction In Area 18 58

Hardness ( BHN) 165

% Carbon 0.35 0.35

% Manganess 063 0.62

& Silicon 818 0.18

%« Phosphorous 0.006 0.008

% Sulfur 0.019 0.021

% Chromium 0.13 -

R Hickel 0.07 -

2 Molybdenum 0.02 -

Heat Trestment MNone givenon CHMIR.

Another Test Fer This Lirs Item? N Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory 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 E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (440 Lp) was obtained from at the same location as the Rockwell B, a
flat surface where the sample for chemical analysis wes removed. A seconrd
EQUOTIP Hardness ¥alue (437 Lp) 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 approximatly 1/4 inch in diameter and the test was
performed inhouse.
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NRC 38-05
MATERIALS WORKSHEET

Plant Catawba Unit Warehouse

Line Item CNS-003 Transaction (A/C/D)
Heat-lot 1G5129 ASME Class 2 '
Commodity FLG Diameter 10
Schedual 40 Rating 150

Type RE WN Spec. 182

Grade F304 Seurce PSI

Yendor {WJM orPS1} P3| CMTR Date 11/05/87
MCA-3800 (Y/N) Y

Supplier 1 Consolidated Power Supply Supplier 2 -
Quanity 1 Quanity In Stock 1
Installed-Acess O Installed- Mot Acess 0
Add Test Resulls (Y/H) Y Add Remarks (Y/H) ¥

The flange was marked 10 150 PS SA 182-F304 CL 2 165129 5/40
B16.5.CNS-003-4 was examined metallographically and found to be a

forging.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item CNS-003 --Specimen 1D CHS-003-A
Test Date CMTR Data

Tensile Strength {psi) 86,500 82,100

Yield Strength {psi) 44 800 37,200

® Elongatisn S3 57.2

% Reduction In Area 72 63

Hardness (BHN) 176

® Carbon 0.06 0.055

¥ Manrganese 151 1.62

® Silicon 0.67 0.58

® Phosphoraus 0.024 0.027

& Suifur 0.017 0.026

% Chromium 18.70 18.27

% Nickel 9.17 8.90

® Melybdenum 0.43 -

Heat Treatmenat ANN (Solution)

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

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (88 for CNS-003-A) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness
Yalue (450 Lp) was obtained from at the ssme location as the Rockwell B, &
flat surface where the sample for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (453 Lp) was obtained after removing
approximatly 60 mils of metsl from the rim of the flange. Chemistry was
performed by an outside laboratory on Duke's Approved Yendors List.

Tensile specimens were approximatly 1/2 inch in diameter and the test was
performed inhouse.
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawba Unit 1 & Warehouse
Line ftem CNS-004 ' Transaction {(A/C/D) C
Heat-Let COP ASME Cless 2
Commodity FLG Diameter 2

Schedual 80 Reting 1500

Type RF, SW Spec. 105

Grade NA Source Dallss Forge, Inc.
Yendor (WJM orPS1) wiM CHMTR Date 02/22/84

NCA-3800 (Y/H) Y
Supplier 1 Capital Pipe & Steel Products Supplier 2 -

Quanity 10 ' Quanity In Steck S
Installed-Acess 3 Installed-Net Acess O
Y

Add Test Results (Y/N) ¥ Add Remarks (Y/N)

Dallas Forges CMTR shows Heat Number of 75065 typed in and Heat Code of
COP written in. Two flanges are installed in seismicly qualified ststems
(Auxiliary Feedwater) One was installed in a non-04A system under Work
Request #4577MNT. The ather two were deleted during inventory
adjustment. The five in stock and the flanges tested in-situ were all marked
2-WJ 1500 SA10S CL 2 COP X H. CNS-004-A was examined
metallogrsphically and found to be a forging.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item CN3-004 --Specimen ID CNS-004-A
Test Data CHMTR Dsta

Tensile Strength {p2i) 75,700 88.079

Yield Strength {psi) 47,300 55,674

@ Elengation 30 24

@ Reductison In Ares S5 52

Hardness (BHHN) 147

% Carbon 024 027

% Manganese 1.01 099

X Silicon 0.28 0.31

® Phosphorous 0.005 0.010

@ Sulfur 0016 0.023

® Chromivm 0.08 =

€ Hickel 0.12 -

% Molybdenum 0.04 =

Heat Treatment NORM

ansther Test Fer This Line llem? Y Add Remarks? Y

Hardness was perfor med at our inhouse Materials Laboratory on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (79 for CNS-004-A) was converted to Brinell using Table 2 from
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP hardness
1¥alue (402 Lp) wes obtained from at the same location &s the Rockwell B, a
flat surfsce where the sample for chemical analysis was removed. A second
EQUOTIP Hardness Yalue (404 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry was
performed by an outside laboratery on Duke's Approved Yendors List.

Tensile specimens were approximatly 1/2 inch in diameter and the test was
performed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulls for Line ltem CNS-0D4

Test Data

--Specimen I1D CNS-004-8

CHMTR Data
Tensile Strength {psi) 75,700 88,079
Yield Strength {psi) 45,900 55,674
% Elongation 28 24
% Reductisn In Ares 52 52
Hardness ( BHH) 141
% Carben 0.24 027
% Manganese 0.97 0.99
® Silicen 0.24 0.31
% Phosphorous 0.0086 0010
R Selfur 0017 0.023
% Chromium 0.08 -
&R NWickel 0.12 -
K HMolybdenum 0.04 -

Heat Trestment NORM

Another Test For This Line item? Y

#dd Remarks? Y

Hardness was performed at our inhouse Materials Laborstery on material
from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell B
Hardness (77 for CHS-004-B) was converted to Brirell using Table 2 from
ASTM E140 and entered into Test Dats Worksheet. One EQUOTIP Hardness
Yalue {394 Lp) was obtained from at the same location a3 the Rockwell B, o
flat surface where the sample for chemicel analysis was removed. A second
EQUOTIP Hardness Yalue (404 Lp) was obtained after removing
approximatly 60 mils of metal from the rim of the flange. Chemistry was
performed by an outsida laboratory on Duke's Approved Yendors List.
Tensile specimens were approximatly 1/2 inch in diameter and the test was
performed inhouss.
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NRC 88-05
TEST DATA WORKSHEET

Test Results foy Line item CNS-004 --Specimen ID CNS-004-E
Test Data CHMTR Data

Tersile Strength {psi) - 88,079

Yield Strength (psi) - 55,674

% Elongation - 24

@ Reduction In Ares - S2

Hardness {( BHN) 150

% Carbon - 0.27

& Manganess - 0.99

® Silicen - 0.31

% Phesphorous - 0.010

% Suifer - 0.023

X Chromiam - -

® Hickel bl bl

® Molybdenum - -

Hest Treatment NORM

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

The hardness testing was performed in-situ using an EQUOT!P Hardness
Tester. Approximately 40-60 mils of metal was removed from the outside
edge of the flange and tgen hardness readings were taken. The surfece wes
then reground and a second set of ten hardness readings was taken. If the
average of the second set of readings was within 10 L- units of the average
of the first set, the date wes valid. The average value of the two sets data
wes 362 Lp for flange CNS-004~E. The tamperature of the flange wes
3230 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 85-05
TEST DATA WORKSHEET

% Chromium
% Hickel
@ Maolydbdenum

Test Results for Line ltem CMS-004 --Specimen 1D CNS-004-F
Test Deta CHTR Data

Tensile Strength (psi) - 88,079

Yield Strength {psi) - 55,674

® Elongation = 24

% Reduction In Ares - 52

Hardness (BHN) 145

% Carbon = 0.27

% Manganese - 0.99

& Silicen - 031

2 Phosphorous - 0.010

% Sulfur - 0.023

Heat Treatment NORM

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

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester. Approximately 40-60 mils of metal weas 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. If the average
of the second set of readings was within 10 L-units of the aversge of the
first set, the data was valid. The aversge value of the two sets data was 355
Lp for flange CNS-004-F. The temperature of the flange was 323°%F and
there was no vibration or magnetic field. Adding the EPRI developed
correction factor for temperature (+52) gives a corrected value of 407 Lp.
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawbs . Unit 2 (Oconee) ONS-003-A
Line Item CNS-005 Yransaction (A/C/D) C
Heat-Llet 6061273 ASME Class 2
Commodity FLG Diameter 12

Schedual 80 Rating 150

Type BL RF Spec. 105

Grade NA Seurce WJM

Yendor {WJM erPS1) WM CHMTR Date 03/30/83
MCA-3800 (¥/N) Y

Supplier 1 McJunkin Corporation Supplier 2 -

Quarity 4 Quanity ino Steck O
Instalied-Acess | installed- Mot Acess 0
Add Test Results (Y7H) Y Add Remarks (¥Y/H) Y

One was transfered to Oconee, and i3 installed in the Low
Pressure Service Water System which is safety related. The
other three were used ina flush and then discarded. The one
at Oconee was marked 12" WJ 150 SA 105 CL2 6061273
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MRE 88-05
TEST DATA WOREKSHEET

Test Results for Line ltem CNS-005 --Specimen 1D ONS-003-A
Test Dats CMTR Data

Tensile Strength (psi) - 82,000

Yield Strength (psi) - 44 900

% Elongation - 320

® Reduction In Area - 61.0

Hardness { BHN) 153

% Carbon - 0.24

® Manganess = 118

% Silicon - 0.23

% Phospherous - 0.006

@ Sulfur - 0.022

® Chromium - -

< Hickel - lt

% Molybdeaum

Heat Treatment Mone qivenon CRTM.

dnother Test For This Line Item? N Add Remarks? ¥

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 flange and ten hardness readings were taken. The surface was then
reground and a second set of ten hardness readings was taken. If 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 average value of the two sets data was 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.
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawba . Unit Warehouse

Line item CNS-006- Transectien (A/C/D) A
Heat-Lot COX ASHME Clasz 3
Commedity FLG Diameter 11/2 X 6
Schedusl K/A Reting 150

Type RED, SO Spec. 105

Grade HA Seurce WJM

Yerder {(WJM erPS1) WiM CMTR Date 11/29/85
HCA-3800 {Y/N) Y _

Supplier 1 Chicago Tube & iron Supplier 2 Sentry Equipment Corp.
Quanity 10 Quanity In Steck 10
instalied-Acess 0 Installed- ¥ot Acess 0
Adé Test Results {V/¥) Y Add Remarks (Y/H) Y

The ten flanges were supplied by Westinghouse Electric Corp. and are located
on the tube side inlet and outlet of 5 coolers which sre used with 3 moters
which have not been installed and are on hold in the warehouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resuits for Line item CHS-006 --Specimen 1D CN3-006-A
Test Dala CHMTR Data

Tensile Strength {psi) - 87,663

Yield Strength {psi) - 50,575

® Eloagatien - 22.9

® Reduction In Ares - 430

Hardness { BHH¥) -

% Carben - 0.28

% Manganese - 80.75

® Silicen - 0.22

% Phasphorous - 0017

B Sulfur - 0.027

< Chromium = -

® Hickel - -

% Melybdenum - -

Hest Trestment MNoneqivenonCRTM.

Another Test For This Line Item? N Add Remarks? N
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawba : Unmit 7 Warehouse

Line Item CNS-0GC7 Transaction (A/C/D) C
Heat-Llot 56245 ASME Class 2
Commadity FLG Diameter 1

Schedual N/A Rating 150

Type RE.TH Spec. 105

Grade HA Source WJM

Veador (WJM erPSl) wWJM CMTR Date 01/0S/83

KCA-3800 (Y/H) Y
Supplier 1 Capitol Pipe & Steel Prod./ Inc  Supplier 2 -

Quanity 20 Quanity In Steck S
Installed-Acess 7 ‘ Installed- Mot Acess 7
Add Test Results (Y/N) Y Add Remarks (VY/N) Y

CHS-007-4A was examined metallographically and found to be a forging. WJM
shows the Heat Mo. 83 56245 and the Test or Code Mo. as GDKG. The flanges
not in stock have either been sold a3 surplus or installed in @ non-QA system.
All flanges examined were marked 1"- WJ-150-54-105- CL.2 -GDKG -
H45250-13.
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NRC 88-03
TEST DATA WORKSHEET

Test Results for Line 1iem CN3-007 --Specimen 1D CNS-007-4A
Test Data CMTR Data

Tensile Strength (psi) 84,000 83,620

Yield Strength {psi) 51,000 56,240

® Elongation 25 310

@ Reduction In Area 60 59.7

Hardness (BHN) 172

2 Carben 0.24 0.24
® Manganese 0.86 0.90
® Silicoa 0.25 0.26
< Phosphorous 0.007 0.010
% Sulfur 0.027 0.020
® Chromium 0.09 -
® Hickel 0.06 -
% Moiybdenum 8.0t -
@ Yansdium 0.029 -

Heat Treatment Mone givenon CRTM.

Ancther Test For This Lire Rem? ¥ Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory 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 Data Worksheet. Chemistry was performed by
an outside laboratory on Duke's Approved Yendors List. Tensile specimens
were approximatly 1/4inch in dismeter and the tests were performed
inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resultls for Line ltemn CHS3-007 --Specimen 1D CNS-007-8
Test Data CMTR Data

Tensile Strength {psi) 83,100 83,620

Yield Strength (psi) 50,500 56,240

% Elongation 25 310

% Reduction In Area 60 59.7

Hardness (BHN) 169

% Carbon 0.25 0.24

% Marganese 0.84 0.90

% Silicon 0.24 0.26

% Phosphorous 0.007 0.010

B Sulfur 0.019 0.020

@ Chremium = -

& Nickel 0.07 -

& Molybdenum 0.01 -

2 Yansdium 0.028 -

Heat Treatment None givenon CRTM.

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

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Reckwell B hardness tester. The Rockwell B Hardness
{86 for CHS-007-B) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. Chemistry was performed by
an outside laboratory on Duke’'s Approved Yendors List. Tensile specimens
were approximatly 1/4inch in diameter and the tests were perfor med
inhouse.




NRC 838-05
TEST DATA WORKSHEET

Test Results for Line Item CN3-007 --Specimen ID CNS-007-C
Test Data CHMTR Data

Tensile Strength {psi) 83,800 83,620

Yield Strength (psi) 52,600 56,240

® Elongation 26 310

% Reduction In Ares 57 59.7

Herdness (BHM) 169

% Carbon 0.25 0.24

¥ Manganese 0.83 0.90

& Silicon 0.24 0.26

% Phosphorous 0.007 0.010

< Sulfur 0018 0.020

R Chromium 0.09 -

2 Mickel 007 -

% Molgbdenum 0.0t -

% Yapadium 0.027 -

Heat Treatment None givenonCRTM.

Another Test For This Line ltem? Y add Remorks? Y

Hardness was performed 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 Brinell using Table 2 from ASTM
E140 and entered into Test Date Worksheet. Chemistry was performed by
an outside laboratory on Duke's Approved Yendors List. Tensile specimens

were approximatly 1/4inch in diameter and the tests were performed
inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resuits for Line Item CH3-007 --Specimen 1D CN5-007-D
Test Date CHMTR Data

Tensile Strength {(psi) 86,100 83,620

Yield Strength {psi) 52,600 56,240

% Elongatlion 21 310

% Reduction In Area 57 59.7

Hardness ( BHN}

-~J
[aS]

% Carbon 0.24 0.24
% Manganese 0.85 0.90
% Silicen 0.23 0.26
& Phospherous 0.007 0.010
B Sulfur 0018 0.020
X Chremium 010 -
% Nickel 0.07 -
% Molybdenum 0.01 -
® Yanadium 0.028 -

Heat Treatment MNone qivenon CRTM.

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

Hardness wes performed at our inhouse Materials Laboratory on materisl
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
E140 and entered into Test Data Worksheet. Chemistry was performed by
an outside 1aboratory on Duke’s Approved Yendors List. Tensile specimens
were approximatly 1/4inch in diameter and the tests were performed
inhouse.
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NRC 38-05
MATERIALS WORKSHEET

Plant Catawbs ' Unit ‘Warehouse

Line tem CNS-008 Transactien (A/C/D) C
Heat-lot 6072802 ASME Class 2
Commodilyg LG Diameter 2

Schedyal XXH Rating 2500

Tygpe RF WN Orifice Spec. 105

Grade NA Seurce Republic Steel
Yendor (WJM erPSl) wWJM CMTR Date 08/11/83

MCA-3800 {(¥Y/M) Y
Supplier 1 Capitol Pipe & Steel Prod./ Inc  Supplier 2 -

Quanity 10 Quanity Ia Steck 4
Instalied-Acess 0 Instalied-Hot Acess 0
Add Test Ressults (Y/N) Y &dd Remarks (Y/W) Y

CNS-008-4 was examined metallographically and found to be a forging. The
material was purchased ss forged bars from Republic Steel by Gulf Coast
Machine and Supply Company where they were rough forged. The rough
forgings were then sold to WJM. Six flanges have been sold &3 surplus. The
flanges in stock were marked 2 WJ 2500 SA 105 CL 2 6072802 XXH.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line !tem CH5-003 --Specimen ID CN5-003-4A
Test Datla CMTR Data

Tensile Strength {psi) 79,100 78,400

Yield Strength {psi) 55,500 51,600

® Elongation 18 31.0

% Reduction In Ares 30 S50

Hardness ( BHN¥) 156

% Carbon 0.26 0.26

% Manganese 117 123

® Silicea 0.20 0.20

& Phosphorous 0.010 0.019

% Selfar 0.021 0.024

% Chromium 0.14 013

@ Hickel 008 007

® Molybdeaum 0.06 0.05

Hegt Treatment MNORM

Another Test For This Line ltem? Y #dd Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
(82 for CNS-008-4) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Dats Worksheet. An EQUOTIP Hardness Yalue
{416 Lp) was obtained from a flat surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry was performed
by an outside laboratory on Duke's Approved Yendors List. Tensile
specimens were approximetly 1/2 inch in diameter and the tests were
performed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item CNS-008 --Specimen iD CN3-008-B
Test Data CHMTR Dats

Tensile Strength {psi) 78,100 78,400

Yield Streagth (psi) 54,500 51,600

® Elengatiscn 19 31.0

% Reduclion in Area 3 55.0

Hardness { BHR) 156

X Carbeon 0.26 0.26

% Manganese 122 123

K Silicon 0.21 0.20

% Phosphorous 0.010 0.010

8 Sulfoer 0.027 0.024

% Chromium 0.15 0.13

& Hickel 0.08 0.0?

% Molybdenum 0.06 0.05

Heat Treatmeat NORM

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

Hardness was performed st our inhouse Materisis Laboratory on material
from steck using Rockwell B hardness tester. The Rockwell B Hardness
(82 for CNS-008-B) was converted to Brinell using Tabie 2 from ASTM
E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
(409 Lp) was obtained from a flat surface where the tensile sample or
the sampie for chemical analysis was removed. Chemistry wes performed
by an outside laboratory on Duke's Approved Yendors List. Tensile
specimens were approximatly 1/2 inch in diameter and the tests were
performed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item CN3-008 --Specimen ID CNS-008-C
Test Data CMTR Data

Tensile Strength {psi) 78,100 78,400

Yield Strength (psi) 55,300 51,600

% Elengation 19 310

% Reduction In Ares 28 550

Hardness (BHM) 156

«& Carben 025 0.26

% Manganese 123 1.23

% Silicen 0.21 0.20

% Phosphorous 0010 0.010

R Sulfur 0.026 0.024

% Chromium 014 013

® Mickel 0.08 0.07

® Molybdenum 0.06 0.05

Heat Trestment NORM

Another Test For This Line {tem? Y #dd Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
(82 for CHS~-008-C) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Workshest. An EQUOTIP Hardness Yalue
(409 Lp) was obtained from s flat surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry was performed
by an outside laborstory on Duke's Approved Yendors List. Tensile
specimens were approximatly 1/2 inch in dismeter and the tests were
perfarmed inhouss.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulis for Line Hem CNS-008 --Specimen ID CN3-008-D
Test Data CHTR Data

Tensile Streagth {psi) 77,700 78,400

Yield Strength (psi) 53,00 51,600

® Elongation 20 310

® Reduction In Area 35 550

Hardness ( BHH) 153

%® Carbeon 0.25 0.26
® Maeganese 1.31 123
% Silicon 0.24 0.20
% Phosphoerous 0.012 0.010
S Suifur 0.031 0.024
S Chromium 0.15 013
% Rickel 0.08 0.07
T Molybdenum 0.06 0.05

Heat Treatment NORM

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

Hardness was performed at our inhouse Materials Laboratory on material
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
E140and entered into Test Data Worksheet. An EQUOTIP Hsrdness Yalue
{419 Lp) was obtained from a flat surface where the tensile ssmple or
the sample for chemical analysis was removed. Chemistry was performed
by an outside laboratory on Duke’'s Approved Yendors List. Tensile
specimens were approximatly 1/2 inch in diameter and the tests were
performed inhouse.
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NRC 86-05
MATERIALS WORKSHEET

Plant Catawba Urit ‘Warehouse

Line Item CNS-009 Transactioa {(A/C/D) C
Heat-Lat 6X11237 ASME Class 2
Commodity FLG Diameter 4

Schedual N/A Ratirg 900

Type BL, RF Spec. 105

Grade Na Source Republic Stee]
Vendor (WJM orPS1) WJUM CMTR Date 05/31/83

NCA-3800 (¥Y/H) ¥
Supplier 1 Capitol Pipe & Steel Prod./ Inc  Supplier 2 -

Quanity S Quanity In Steck 2
Installed-Acess 0 Installed- Hot Acess 0
Add Test Resalts (Y/N) Y &dd Remarks {V/N) Y

CNS-009-4 was examined metallographically and found to be a forging. The
materisl was purchased a3 forged bars from Republic Steel by Gulf Cosst
Machine and Supply Company where they were rough forged. The rough
forgings were then sold to WJM. Three flanges have been sold as surplus.
The flanges in stock were marked 4 WJ 900 SA 105 CL 2 6X11237.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line ltem CN3-009 --Specimen 1D CM3-009-A
Test Data CHTR Date

Tensile Strength {psi) 75,800 78,400

Yield Strength {psi) 48 700 48,700

2 tlongation 19 330

% Reduction in Ares 28 63.0

Hardness { BHHM) 147

% Carbon 0.27 0.27

% Manganese 0.94 0.94

% Silicen 0.19 0.20

% Phosphorous 0.016 0.016

% Sulfur 0.021 0.021

% Chromium 0.06 0.06

% Hickel 0.01 0.02

® Molybdenum

o
o)
(o)
Lows }
—

Hest Trestmen?t NORM

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

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwel] B hardness tester. The Rockwell B Hardness
{79 for CNS-009-4A) was converted to SBrinell using Table 2 from ASTM
140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
{410 Lp) was obtained from a flat surface where the tensile sample or
the sample for chemical armlysis was removed. Chemistry was performed
by an outside laboratory on Duke's Approved Yendors List. Tensile
specimens were approximatly 1/2 inch in diameter and the tests were
performed inhouse.
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NRC 58-05
TEST DATA WORKSHEET

Test Results for Line ltem CNS-009 --Specimen ID CNS-009-8
Test Data CMTR Data
Tensile Strength {psi) 75,500 78,400
Yield Strength {psi) 48 000 438,700
% Elongstien 20 330
% Reduction In Ares 31 63.0
Hardness (BHY) 141
@ Carben 027 027
% Manganese 0.94 0.84
% Silicon 019 0.20
% Phosphorous 0.014 0.016
% Sulfur 0.019 0.021
% Chromium 0.06 0.06
R Hickel g0t 0.02
R Molybdznum 0.01 0.01

Hent Treatment MNORM

Arother Test Fer This Line item? N Add Remarks? Y

Hardness was parformed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
(77 for CNS-009-B) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
{416 Lp) was obtained from a flat surface where the tensile ssmple or
the sample for chemical analysis was removed. Chemistry was performed
by an outside laboratory on Duke's Approved Yendors List. Tensile
specimens were approximatiy 1/2inch in diameter and the tests were
performed inhguse.
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MRC 88-05
MATERIALS WORKSHEET

Plant Catawha A Unit Warehouse

Lire ftem CRS-010 Transaction (A/7C/D) C
Heat- Lot 6X11237 ASME Class 2
Commedity FLG Diameter 12

Schedual Standard Rating 300

Tupe R WHN Spec. 105

Grade MA Source Republic Steel
Yender (WJM orPSl) wWJM CHMTR Date 05/31/83

NCA-3800 {(Y/N} Y
Supplier 1 Capitol Pipe & Steel Prod./ Inc  Supplier 2 -

Quanity S Quarity In Steek 3
Installed-Acess O Installed- Mot Acess 0
Add Test Results (Y/N} ¥ Add Remarks {Y/¥) Y

CHS-0010-4 was examined metallographically and found to be a forging.The
material was purchased as forged bars from Republic Steel by Guif Coast
Machine and Supply Company where they were rough forged. The rough
forgings were then sold to WJM. Two flanges have been sold as surplus. The
flanges in stock were marked 12 wWJ 300 SA 105 6X11237 STD CL 2.
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NRC 88-03
TEST DATA WORKSHEET

Test Resuits for Line item CNS-Q10 --Specimen ID CH3-010-4
Test Data CMTR Data

Tensile Strergth {psi) 78,400 78,400

Yield Strength {psi) 51,000 43,700

% Elongation 26 33.0

% Reduction in Ares S2 63.0

Hardness ( BHH) 147

% Carbon 0.27 027

¥ Manganese 1.02 0.94

% Silicon 0.22 0.20

% Phosphorous 0.017 0.01%

B Sulfur 0.027 0.021

Z Chromium 0.07 0.06

% Hickel 0.01 0.02

% Molybdenum 001 0.01

Heat Treatment MNORM

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

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
(79 for CHS-010-A) was converted to Brinell using Table 2 from ASTM
|E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
(421 Lp) was obtained from s flat surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry was performed
by an outside laborstory on Duke's Approved Yendors List. Tensile

specimens were approximatly 1/2 inch in diameter and the tests were
performed inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulis for Line Item CNS-010 ~--Specimen 1D CNS-010-B
Test Dats CHMTR Datla

Tensile Streagth (psi) 77,300 78,400

Yield Strength {psi) 49 700 45 700

® Llsagation 27 33.0

% Reduclion In Area 54 63.0

Hardness {BHN) 144

® Carbon 0.27 0.27

% Manganese 0.97 0.94

% Silicon 0.20 0.20

% Phosphorous 0.016 0.016

R Sulfur 0.024 0.021

® Chromium 0.06 0.06

2 Hickel 001 0.02

2 Molybdenum 0.01 0.01

Heat Treatment MHORM

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

.Hardnass was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Reckwell B Hardness
(78 for CNS-010-B) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Dats Worksheet. An EQUOTIP Hardness Yalue
(412 Lp) was obtained from a flat surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry wes performed
by an outside laboratory on Duke’s Approved Yendors List. Tensile

specimens were approximatly 1/2 inch in diameter and the tests were
performed inhouse. -

4.4-37




NRC 88-035
TEST DATA WORKSHEET

Test Results for Line Item CN3-010 --Specimen D CNS-010-C
Test Data CMTR Data

Tensile Streagth {psi) 12,300 78.400

Yield Strength {psi) 51,500 48 700

% Elorgation 26 330

% Reduclion In Ares 51 63.0

Hardness (BHN) 150

% Carbon Q.27 0.27

% Manganese 0.95 094

K Silicen 8.19 0.20

X Phesphorsus 0.015 0.016

% Sulfur 0.023 0.021

& Chremium 0.06 0.06

& Hickel g0t 002

B Molybdenum 0.01 0.01

Heat Treatment MORM

Another Test for This Line ltem? N Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
(80 for CNS-010-C) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
(412 Lp) was obtained from a flat surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry was performed
by an outside laboratery on Duke's Approved Yendors List. Tensile

specimens were approximatly 1/2 inch in diameter and the tests were
perfor med inhouse.
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NRC 85-05
MATERIALS WORKSHEET

Plant Catawba : Unit N/&

Lire Item CNS-011 Transactioa (A/C/D) A
Heal-Lot 6X11237 ASME Class 2
Commedity FLG Diameter 16

Schedeal Standard Rating 150

Tupe RE, WN Spec. 105

Grade MA Source Republic Steel
Yendor (WJM orPS1) WM CMTR Date 05/31/83

HCA-3800 {Y/H) Y
Supplier 1 Capitol Pipe & Steel Prod./ Inc  Supplier 2 -

Quanity 5 - Quaaity in Steck 0
Installed-Acess 7 Installed- Hot Acess 2
Add Test Results (V/¥) Y Add Remarks (Y/M¥) Y

The material was purchased ss forged bars from Republic Steel by Guif Coast
Machine and Supply Company where they were rough forged. The rough
forgings were then sold to WJM. Flanges have been sold as surplus or are
installed as temperary piping.
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NRLC 88-05

TEST DATA WORKSHEET

Test Results for Linge item CN3-011 --Specimen iD CN3-011-4
Test Dots CHMTR Data

Tensile Strength {psi) - 78,400

Yield Strength {psi) - 48,700

% flongstisa = 33.0

& Reduction in Ares - 630

Hardness (BHN) -

% Carben - 0.27

% Manganessz - 0.94

® Silicea - 0.20

% Phesphoreus - 0.016

2 Suifur - 0.021

R Chromium - 0.06

% Hicke!l - 0.02

% Molybdenum - 0.01

Heat Trestment NORM

Ancother Test For This Line Rem? N Add Remarks? N
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NRC 88-035
MATERIALS WORKSHEET

Plant Catawbs : Urit _Diesel Geperalor
Line Item CNS-012 Transaction (A/C/D) A
Heat-Llot 44036 ASME Class 3
Commeodity LG Diameter 12
Schedual N/A Rating 150

Type RF.S0 Spec. 105

Grade HNA Source WJM

Vendor (WJM orP51) WJM CHMTR Date 05/08/85
HCA-3800 (Y/N) Y

Supplier 1 Transamerica Delaval Supplier 2 -
Quaaity 1 Quanity In Steck O
|nstalled-Acess | . Installed- Mot Acess 0
Add Test Resulls (Y/W) ¥ Add Remarks (Y/H) Y

The flange was located in the LD system {Lube 0il-Emergency Diesel
Generator) and was marked 12° WJ 150 SA-105 CL 3 44036.
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NRC 88-05
TEST DATA WORKSHEET

Test Resuits fer Line liem CNS-012

Tensile Strength {psi)
Yield Strength {psi)
% Elongation

¥ Reduction in Ares
Hardness { BHR)

% Carbeon

% Manganese
& Silicon

& Phosphoraus
2 Sulfur

® Chromivm
% Hickel

€ Melybdenum

Heat Treatment MNORM

Test Dats

IR IR IR INIRE lgl' INIRE

another Test For This Line 1tem? N

--Specimen 1D CN3-012-4

CHMTR Data
74,500
45 500

6

1.0
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o
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s}
£

O .
o
o

Add Remarks? Y

of 398 Lp.

The hardness testing was performed in-3situ using an EQUOTIP Hardness
Tester. Approximately 40-60 mils of metal was removed from the outside
edge of the flange and ten hardness reedings were taken. The surface weas then
reground and a second sel of ten hardness readings was taken. If 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 aversge value of the two sets data was 380
Lp for flarge CNS-012-A. The temperature of the flange was 1 349F There
was no vibration and the magnetic field weas 2.5 Gauss. Adding the EPRI
developed correction factor for temperature (+ 18) gives a corrected value
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawbs ’ Unit 2.7

Ling Item CNS-013 Transsction (A/7C/D) A
Heat-Lot AZ23 ASHE Class 2
Commodity FLG Diameter 1

Schedual 40 Reting 300

Type RF SW Spec. 105

Grade NA ' Seurce WJM

Vendor (WJM orPSI) WM CMTR Date 04/03/81

NCA-3800 (Y/W) Y
Supplier 1 Capitol Pipe & Steel Prod./ Inc  Supplier 2 -

Quanity 25 Quanitg In Steck O
Instaiied-Acess 57 instalied- Mot Acess 27
Add Test Results (Y/H) Y Add Remarks {(Y/N) T

Five flanges are located in the ¥G system which i3 ASME Class 3. They were
marked!"-wJ-300-S4-105-A23-5-40.
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NRC 88-03
TEST DATA WORKSHEET

Test Resulis for Line item CN3-013 --Specimen 1D CN5-0132-4
Test Data CMTR Dats

Tensile Strength {psi) - 72,500

Yield Strength {psi) - 41,500

% Elorgation - 28

% Reductien In Ares - 50

Hardness (BHN) 142

% Carbon - 0.28

% Manganese - 0.77

& Silicon - 0.24

% Phasphorous - 0.010

® Sulfur - 0.021

& Chromium - -

B Mickel - hodl

% Molybdenum - -

Heat Treatment MNonegivenonCMTR

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
edge of the flange and ten hardness readings wers taken. The surface wes then
reground and a second set of ten hardness resdings was taken. If the average
of the second set of resdings 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 391
Lp for flangs CHS-013-A. The temperature of the flange was 111 29F and
there was no vibration or meqnetic field. Adding the EPRI developed
correction factor for temperature (+12) gives a corrected value of 403 Lp.
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NRC 853-05

TEST DATA WORKSHEET

Test Results for Line item CH3-013

Tensile Strength (psi)
Yield Strength {psi)
% Elomgation

% Reduclion In Ares
Hardness {BHM)

2 Carben

€ Hanganese
% Silicon

% Phosphorous
% Sulfur

A Chromium
& Mickel

% Molybdenum

Test Data

IR IR IRINININE [gn TNIRE

Heat Treatment None givenonCMIR

Another Test For This Line ltem? ¥

--Specimen 1D CN3-013-8

CHTR Dats
72.500
41,500

N
[om B {ws]

qwa X Tum }
1S
N

o
N
BLN

fon]
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[we]

o
o)
N

l‘l‘l'l

Add Remarks? Y

The hardness testing was performed in-3situ using an EQUOTIP Hardness
Tester. Approximately 40- 60 mils of metal was removed from the outside
edge of the flange and ten hardness reedings were taken. The surface was then
reground and a second set of ten hardness readings was taken. If the averoge
of the second set of readings was within 10 L-units of the average of the
first set, the data wss valid. The average valise of the two sets data was 391
Lp for flange CNS-013-B. The temperature of the flange was | 02°F and
thers was no vibration or megnetic field. Adding the EPRI developed
correction factor for temperature (+9) gives a corrected value of 400 Lp.
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MRC 88-05
TEST DATA WORKSHEET

Test Resuits for Line Item CNS-013

Tensile Strength (psi)
Yield Strength {psi)
¥ Elongation

& Reduction In Ares
Hardness (BHH)

% Carbdon

% Manganese
K Silicon

X Phospherous
® Sulfur

B Chromium
| Hickel

% Melybdenum

Test Data

IRINIR IR LR IRL I:m TNIRT

Heat Treatment Noneqivenon CMIR

Another Test For This Ling Item? Y

--Specimen 1D CNS-013-C

CHTR Data
72,500
41.500

IS

8
0

o
N
Q0
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o
o
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™~

Agd Remarks? Y

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester. Approximstely 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 a second set of ten hardness readings was taken. If the average
of the second set of readings was within 10 L-units of the average of the
first set, the data wa3 valid. The average value of the two sets data was 440
Lp for flange CNS-013-C. The temperature of the flangs was 103° F and
there was no vibration or megnetic field. Adding the EPRI developed
correction factor for temperature {+9) gives a corrected valug of 449 Lp.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulis for Line Item CNS-013 --Specimen 1D CRS-013-D
Test Data CHTYR Data

Tensile Strength (psi) - 72.500

Yield Strength {psi) - 41,500

% Elongation - 28

% Reduclion in Area - S0

Hardness {(BHN) 156

% Carbon = 028

% HManganese - 0.727

% Silican - 0.24

X Phosphercus - 0.010

B Suifur - 0.021

@ Chremium - -

& Hickel it -

% Molybdenum

Heat Treatment NonegivenonCMIR

Ansther Test For This Lise item? ¥ Add Remerks? ¥

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 flange and ten hardness readings were taken. The surface was then
reground and a second set of ten hardness readings was taken. If the average
of the second set of resdings was within 10 L-units of the average of the
first set, the data was valid. The average value of the two sets data was 408
Lp for flange CNS-013-D. The temperature of the flange was 118.7° F and
there was no vibration or magnetic field. Adding the EPRI developed
correction factor for tempersture (+14) gives a corrected yalue of 422 Lp.
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NRC 38-05
TEST DATA WORKSHEE

Test Results for Line item CNS-013 --Specimen 1D CNS-013-€
Test Dats CHMTR Data

Tensile Streagth {psi) - 72,500

Yield Streagth {psi) - 41,500

% Elengation - 28

X Reduction in Area - S0

Hardneas {(BHH) 178

% Carbon - 0.28

% Manganese - .77

% Silicon - 0.24

T Phespherous - 0.010

® Sulfur - 0021

& Chromium - -

% Hickel it -

B Molybdennm

Heat Treatment None givenonCMIR

Another Test Fer This Line {tem? N 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 flange and ten hardness readings were taken. The surface was then
reground and 8 second set of ten hardness readings was taken. If the average
of the second set of readings was within 10 L-units of the average of the
first set, the dats was valid. The average value of the two sets data was 438
Lp for flange CNS-013-E. The temperature of the flange was 115.1°F and
there was no vibration or megnetic field. Adding the EPR! developed
correction factor for temperature (+13) gives 8 corrected value of 451 Lp.
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MRC 58-05
MATERIALS WORKSHEET

Plaat Catawbs it 1.2

Line Item CNS-014 Transaction (A/C/D) A
Heat-Lot A23 ASME Class 2
Cammedity FLG Diameter 3/4
Schedual 80 : Rating 1500

Type RF, S Spec. 105

Grade MNA Seurce WJM

Yendor {WJM erPSI) WJM CHMTR Date 05/08/81

MCA-3800 {Y/¥) ¥
Supplier | Capitol Pipe & Steel Prod./ Inc  Supplier 2 -

Guanity 10 Quanity in Stock O
Installed-fAcess 87 Installed- Kot Acess ?
Add Test Results {Y/N) Y Add Remsarks (¥Y/¥) ¥

Six flanges are located in the SA system which is ASME Class 2. Two are in
the TE system which is ASME Class 3. The flanges were marked 3/4-¥.J-
1500-S4-105-A23-5-80.
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NRC 83-05

TEST DATA WORKSHEET

Test Resulls for Line H{em CHS-014 --Specimen |0 CNS-014-4
Test Dats CHMTR Deta

Tensile Strength {psi) - 72.500

Yield Streagth {psi) - 41.500

% Elongation - 28

% Reduction In Area - S0

Hardness{ BHM) 136

% Carbon - 0.28

% Manganese - 0.77

B Silicea - 0.24

& Phosphorous - 0.010

® Sulfur - 0.021

DB Chromium - -

% HNickel ol -

® Molybdenum - -

Heat Treatment ANN

Another Tast For This Line ftem? Y &dd Remariks? ¥

The hardness teating was performed in-situ using an EQUOTIP Hardness
Tester. Approximately 40- 60 mils of metai was removed from the outside
edge of the flange and ten hardness readings were taken. The surface wes then
reground and 8 second set of ten hardness readings was taken. If 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 aversge value of the two sets data was 387
Lp for flange CNS- 014-A. The temperature of the flange was 97°F. There
was no vibration and the magnetic field was 0.5 Gauss. Adding the EPRI

developed correction factor for temperature (+7) gives a corrected value of
394 |p.
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NRC 88-09
TEST DATA WORKSHEET

Test Resulls for Line Hem CNS-014 --Specimen 1D CN3-014-8
Test Data CMTR Data

Tensile Strength {psi) - 72,500

Yield Strength {psi) - 41.500

% Elongation = 28

% Reduction In Ares - 20

Hardness{ BH®) 147

% Carben - 0.28

® Mangarsse - 0.727

% Silicon - 0.24

% Phespherous - 0.010

% Sulfur - 0.021

% Chromium - -

% Hickel il ol

% Molybdenum - -

Heat Treatmenl ANN

Another Test For This Lige {tem? 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 flange and ten hardness readings were taken. The surface was then
reground and a second set of ten herdness readings was taken. If the average
of the second set of resdings was within 10 L-units of the average of the
first set, the dats was valid. The average value of the two sets data was 400
Lp for flange CMS-014-B. The temperature of the flange was | 05.19F and
there was no vibration or megnetic field. Adding the EPR| developed
correction factor for temperature {+10) gives s corrected value of 410 Lp.
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NRC 88-05
TEST DATA WORKSHEET

Test Resuils for Line item CH3-014 --Specimen {D CNS-014-C
Test Data CHTR Data

Tensile Strength {psi) - 72,500

Vield Strength {psi) - 41,500

% Elongation - 28

% Reducticn in Avea - S0

Hardness { BHY) 147

® Carbon - 0.28

¥ Manganese - 0.77

® Silicen - 0.24

% Phosphoreus - 0010

@ Sulfur - 0.021

X Chromivm - =

@ Wickel -t -

R Melybdenum - -

Hest Treatment ANN

Another Test For This Line item? ¥ &dd Remearks? 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 flange and ten hardness readings were taken. The surface was then
reground and a second set of ten hardness readings was taken. If the average
of the second set of readings wes within 10 L-units of the average of the
first set, the data was valid. The aversge value of the two seis data wes 400
Lp for flange CHS-014-C. The temperature of the flange was 1 07.3°F and
there was no vibration or megnetic field. Adding the EPRI developed
correction factor for temperature (+10) gives a corrected valuz of 410 Lp.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line iem CNS-014 --Specimen 1D CNS-014-D
Test Data CMTR Data

Tensile Strength {psi) - 72.500

Yield Strength {psi) - 41,500

® Clongation - 28

% Reduction In Ares - S0

Hardness { BHR} 138

@ Carbon - 0.28

% Manganese - 077

@ Silicsn - 0.24

X Phosphornus - 0.010

& Sulfur - 3.021

% Chromium - -

B Higkel - -

T Melybdenum - -

Hzal Treatment ANN

Another Test Fer This Line item? Y fdd Remarks? Y

The hardness testing was performed in-3itu using an EQUOTIP Hardness
Tester. Approximstely 40- 60 mils of metal was removed from the outside
edge of the flange and ten hardnress readings were taken. The surface was then
reground and a second set of ten hardness readings was taken. If the average
of the second set of resdings was within 10 L-units of the average of the
first set, the data was valid. The average value of the two sets data was 382
Lp for flange CRS-014-D. The temperature of the flange was | 269 F and
there was no vibration or magnetic field. Adding the EPRI developed
correction factor for temperature (+186) gives a corrected value of 398 Lp.
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NRC 38-05
TEST DATA WORKSHEET

Test Resylis for Line Item CM3-014 --Specimen 1D CN3-014-F
Test Data CMTR Data

Tensile Streagth {psi) - 72,500

Yield Strength (psi) - 41,500

% Llongation - 28

% Reduction In Ares - 50

Hardness (BHN) 1328

% Carbon - 028

& Mangsnese - 0.77

% Silicea - 0.24

% Phesphorous - 0.010

& Salfer - 0.021

<L Chromium - -

X Hickel - t

% Miolybdenum
Heat Treatment ANN

Another Test For This Line item? ¥ AGd Remarks? v

The hardness testing was performed in-sity using an EQUOTIP Hardness
Tester. Approximately 40-60 mils of metel was removed fror the outside
edge of the flange and ten hardness readings were taken. The surface was then
reground and a second set of ten hardness resdings was taken. If the average
of the second set of resdings was within 10 L-units of the average of the
first set, the dats was valid. The average value of the two seis data was 373
Lp for flange CNS-014-E. The temperature of the flange was | 299F and
there was no vibration or megnetic field. Adding the EPRI developed
correction factor for temperature (+19) gives a corrected value of 397 Lp.
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NRC 83-035
JEST DATA WORKSHEET

Test Results for Line Item CNS-014 --Specimen 1D CNS-014-F
Test Data CMTR Data

Tensile Strength {psi) - 72,500

Yield Strength {psi) - 41,500

@ Elongstion - 28

% Reduction In Area - 50

Hardness {BHH) 13

% Carbon - D.28

% tlanganese - 0.77

B Silicon - 0.24

% Phospiarous - 0.010

® Sulfur - 0.021

€ Chromiom - -

% Mickel - -

% Molybdenum - -

Heat Treatment ANN

Arother Test For This Line {tem? Y Add Remarks? Y

The hardness testing was performed in-situ ysing an EQUOTIP Hardness
Tester. Approximately 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 a second set of ten.hardness readings was taken. If the average
of the second set of readi ngs was within 10 L-units of the average of the
first set, the data was valid. The aversge value of the two sets data was 384
Lp for flange CNS-014-F. The temperature of the flange was 11 872 F and
there was no vibration or megnetic field. A#0ding the EPRI developed
correction factor for temperature. (+14) gives a corrected value of 398 Lp.
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NRC 88-05
TEST DATA WORKSHEET

Test Resuylis for Linz item CNS-014 --Specimen 1D CNS-014-C
Test Data CMTR Data

Tensile Strength {psi) - 72.500

Yield Strength {psi} - 41,500

% Elongation - 23

% Reductlion In Area - S0

Hardness {BHN) 146

€ Carben - 0.28

% Manganese - 0.77

K Silicon - 024

% Phesphorsus = 0.010

R Suifer - 0.021

% Chromium - -

% Hicksl - -

Z Molgbdenum - -

Heat Trestment 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
edge of the flange and ten hardness resdings were taken. The surface was then
reground and a second set of ten hardness readings was teken. If the average
of the second set of readings was within 10 L-units of the average of the
first sst, the data was valid. The average value of the two sets data was 394
Lp for flange CNS-014-G. The temperature of the flange was | 23°F and
there was no vibration or megnetic field. Adding the EPRI developed
correction factor for temperature (+15) gives a corrected value of 409 Lp.
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NRC 88-05
TEST DATA WORKSHEET

Test Resslts for Line Itzm CNS-014 --Specimen iD CHNS-014-H

Test Dals CHTR Data
72.500
500

Tensile Strength {psi)
Yield Streagih {psi)
% tlengation

41,500

3

%@ Reduction In drea Z _S:é-
Hardacss {BHN) 137

% Cardon - 0.28
F Manganase - 0.727
% Silicon - 0.24
% Phosphoarsus - 0.010
@ Sulfer - 0.021
% Chromium - -
® Hickel ol it
% Molybdenum - -
Heal Treatment ANN

Ancther Test For This Line item? N Aod Remarks? ¥

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester. Approxirmately 40-60 mils of metal was removed from tha outside
edge of the flange and ten hardness resdings were taken. The surface was then
reground and a second set of ten hardness readings was taken. If the average
of the second set of readings wes within 10 L-units of the average of the
firat set, the data was valid. The average value of the two sets data was 379
Lp for flangs CNS-014-H. The temperature of the flange was 1 25°F and
there was no vibraticn or magnetic field. Adding the EPRI developed
correction factor for temperature {+16) gives a corrected valuz of 395 Lp.
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NRLC 58-05
MATERIALS WORKSHEET

Plant Catawbs ' Urit 7

Line Item CHNS-015 Transaction {A/C/D) C
Heat-Llet 2085 ASME Class 2
Commadily LG Diameter 2

Schedual 40 , Ratimg 300

Type RESW Spec. 103

Grage HNA Souree WM
Yendor (WJM srPSI) WM CMTR Date 06/05/81

NCA-380D {¥/0) ¥
Supplier 1 Capitol Pipe & Steel Prod./Inc  Supplier 2 -

Quanity - 100 Quanity in Stock 14
Instalied-Acess ? instalied- Not Acess 7
Add Test Results {(Y7N) ¥ add Remarks (Y/¥) Y

CNS-0015-A was examined metallographically and found to be a forging. Al
flanges in stock were marked 2"-wWJ-300-54-105-2095-57D.
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NRC 83-05
TEST DATA WORKSHEET

Test Results for Line ltem CHNS-015 --Specimen 1D CN3-015-4
Test Dats CHTR Dato

Tensile Streagth {psi) 73,200 77,944

Yield Streagth {psi) 37,7200 49,924

< Elongation 25 31.6

% Reduction In Area 53 40

Hardness {BHN) 144

® Carbon 0.25 023

% Manrganese 0.74 0.78

% Silicon 0.19 0.33

% Phospherous 0.029 0016

% Sulfur 0.034 0.029

B Chromivm 0.18 -

% Hickel 0.09 -

Z Molybdenam 0.02 -

Heat Treatment Mot qivenonCMIR

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

Hardnass wes performed at our inhouse Msterials Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
(78 for CNS-015-4) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yaiue
{401 Lp) was obtained from a flet surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry was performed
by an outside 1aboratory on Duke's Approved Yendors List. Tensile
specimens were approximatly 1/4inchin diameter and the tests were
performed inhouse,
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item CNS-015 --Specimen 1D CNS-015-8
Test Dats CHMTR Data

Tensile Strengih {psi) 78.900 77,944

Yield Sirength {psi) 46 400 49 924

% Eiongation 12 31.6

& Reduction in Araa 18 40

Hordness {BHY) 159

& Carbon 0.29 0.23

% Mangansese 078 0.78

2 Silicen 021 0.33

% Phespharsus 0.026 0.016

& Sulfur 0.025 0.029

B Chromium 0.21

T Hickel 0.07

(=
N
l'!'l'!

% Molyddenum

O
o

Heat Treatment Mot qivenonCMIR

Another Test For This Line {tem? ¥ #dd Remarks? ¥

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Roclewell B Hardness
{83 for CNS-015-B) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
{410 Lp) was obtained from a flat surface where the tensile sample or
the sample for chemical analysis we3 removed. Chemistry was performed
by an outside laboratory on Duke's Approved Yendors List. Tensile

specimens were approximatly 1/4inch in diameter and the tests were
performed inhouse.
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NRC 88-035
TEST DATA WORKSHEET

Test Resulls for Line Item CH3-015 --Spegimen 1D CNS-015-C
Test Data CHTR Data

Tensile Strength {psi) 97.500 77.944

Yield Strength {psi) 55,200 49 924

& Elongetion 23 31.6

& Reduyction In Ares 33 40

Hardmess {BHN) 185

% Carbon 0.42 0.23

< Manganese .77 078

2 Silicea 0.30 0.33

% Phosphorous 0.031 0.0156

@ Sulfur 0.029 0.029

& Chromiugm 012 -

% Hickel 0.10 -

2 Molybdeaum 0.02 -

Heat Treatmeat Mot givenon CMIR

Anclher Test for This Line item? Y Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
{90 for CNS-015-C) was converted 1o Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
(453 Lp) was obtained from a flat surfsce where the tensile sample or
the sample for chemical analysis was removed. Chemisiry was performed
by an outside leborstory on Duke's Approved Yendors List. Tensile
specimens were approximatly 1/4inch in diameter and the tests were
performed inhouss.
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NRC 88-05
TEST DATA WOREKSHEET

Test Results for Line Item CNS-015 --Specimen iD CH5-015-D
Test Data CMTR Data

Tensile Strength {psi) £6.000 77,944

Yield Strength {psi) 40,060 49,924

% Elongation {Broke outside 316

X Reduction In Ares Jage_marks) 40

Hardness (BH¥) 147

% Carbon 0.22 0.23

® Mangansse 0.83 0.78

% Silicon 0.21 0.33

% Phosphsrous 0.032 0.0164

% Sulfur 0.031 0.023

% Chromiam 0.22 -

B Wickel 0.07 -

& Malybdenum 0.01 -

I.

Hest Trestmeni NotqivenonCMIR

énother Test For This Line {tem™ M &dd Remarks? Y

Hardness was performed at our inhouse Materials Laboratory an material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
{79 for CNS~015-D) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Data Worksheet. An EQUOTIP Hardness Value
{356 Lp) was obtained from a flat surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry was performed
by an outside laborstory on Duke's Approved Yendors List. Tensile

specimens were approximatly 1/4inch in diameter and the tests were
performed inhousa.
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NRC 88-03
MATERIALS WORKSHEET

Plaat Catawba : Unit 2

Line Item CN3-015 Transaction {A/C/D) A
Heat-1ol GDIE ASME Class 2
Commodity FLG Diameter 4

Schedusal 160 Rating SO0

Type RE, WH . Spes. 105

Grade N& Sgsurce WJM

Yendor (WJM orPS1}y WJM CHTR Date 07/19/81

NCA-3800 (Y/¥) ¥
Supplier | Capitol Pipe & Steel Prod./ Inc  Supplier 2 -

Quanity 2 Quariiy in Steck D
Installed-Acess 2 inatalled-¥ot Acess 0O
Add Test Results {Y/H) Y Add Remerks {(Y/H) Y

The two flanges are locatzd in the Auxiliary Feedwater Systern, on an ASME
Class 3 system. All flanges were marked 4"-¥J~-900-54-105-GDEB S-
160,
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NEC 35-09
TEST DaTA WORKSHEET

Test Resuits for Line Hem CN3-016 --Specimen ID CHS-016-4
Test Data CHMTR Dals

Teasile Streagth {psi) - 76,200

Vield Strength {psi) - 55,080

% Elongation - 31.5

% Reduction In Ares - 52.2

Hardaness {BHN) 157

% Carbon - 0.27

% PMenganess - 0.85

@& Silicsn - 015

% Phosphorous = 0.009

® Sulfur - 0.029

% Chromium - -

% Hickel - ol

% Molybdenum

Heat Treatmeal Mot givenopnCMIR

Another Tes? For This Line Item? ¥_ 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 flange and ten hardness readings were taken. The surfece was then
reground and 8 second set of ten hardness readings was taken. If the average
of the second 3et of readings was within 10 L-units of the average of the
first set, the data was valid. The average value of the two sets data was 418
Lp for flange CHS-G16~A. The temperature of the flange was 89.7° F and
there was no vibration or magnetic field. Adding the EPRI developed
correction facter for temperature (+5) gives a corrected value of 423 Lp.
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NRC 88-05
TEST DATA WORKSHEET

% Chromium
% Hickel
& Molybdenum

Test Besulls for Line item CN3-016 --Specimen 1D CNS-016-8
Test Dats CHTR Dala

Tensile Streagth {psi) - 76,300

Yield Strength {psil - 55,08

% Elongation - 315

%< Reduction In Aress - 52.2

Hardness {BHN) 151

% Carbon - 227

% Manganese - 0.85

@ Silicen - 0.15

% Phosphsrous - 0.003

B Sulfur - 0.029

P |

Heat Treaiment Mot givenonCMIR

Another Test For This Line HHem? N fdd 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 flange and ten hardness resdings were taken. The surfsce was then
reqround and & second szt of ten hardneas readirgs was taken. If the average of
the second set of readings was within 10 L-units of the sverage of the first
aet, the data wes valid. The sverage value of the bwro sets data was 409 Lp for
flange CNS-016-B. The temperature of the flange was 93.1°F and there was
no vibration or magnetic field. Addirg the EPRI developed correction factor for
temperature {+6) gives & corrected valuz of 415 Lp.
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NREL 88-035
MATERIALS WORKSHEET

Plant Catawba ' Unit 2.2

Line Hlem CNS-017 Transaction {A/C/D) C
Heat-Lot 18834 ASME Cless 2
Commeodily FLG Diameter 2

Schedpal 40 Rating 150

Type RE WM Spec. 103

Grade MNA Ssurcs WJM

Verdor {¥JM orP31} wWiM CHMTR Date 07/21/82
NCA-3300 {¥/¥) ¥

Supplier 1 GuyonaAlloys, Inc, Supplier 2 -
Quanity 25 Quanity In Steck 1
Instelled-Acess 47 {nstalled- Hal Acess 7
Add Test Results {¥Y/¥) Y Add Remarks (V/H) Y

CHS-017-4 was examined metallegraphically and found to be a forging. ¥WJM
gave the Heat No. a3 T8834 and the Test or Code Mo. a3 GDFO. Four flanges are
located in the Diesel Generator Engine Cooling Water System, which is ASME

Class 3. They were marked 2°-wJ-150-S4-105-GDF0-3S07.




NRC 88-05
TEST DATA WORKSHEET

Teatl Resulis for Line {lem CH3-017 --Specimen ID CNS-017-4A
Test Data CHTR Dats

Tensile Strength {psi) 84,200 82,795

Yield Strength (p3i) 48 700 48,232

% Elongation 24 28.0

% Reduclion in Aren 56 58.2

Hardness (BHM) 165

% Carbon 0.27 0.29

% Mangonese 0.98 0.92

% Silicon 0.23 0.20

% Phesphoroas 0.016 0.012

% Sulfur g.015 0014

® Chremium 0.04 -

& Wickel 0.02 -

T Molubdenum <0.01 -

% Yanadium 0.009 -

Heat Trealment Hot givenon CMIR

Another Test For This Line llem? Y_ Add Remarks? Y

The Rockwell B Hardness (85 for CHS-017-4) was converted to Brinnell
using Tabie 2 from ASTM E 140 and entered into test Data Worksheet.

4.4-67



MRLC 88-05

TEST DATA WORKSHEET

% Chromium
% Mickel
T Molybdenum

Test Resulis for Line item CM3-017 --Specimen 1D Ch5-017-B
Test Data CHTR Dsta

Tensile Strength {psi) - 82,795
Yield Strength {pei) - 48 232
@ Clongatisn - 28.0

% Reductisn in Arza - 2383
Herdness (BHHN} 168

% Carben - 0.29

&% Manganese = 092

% Silicon - 0.20

% Phosphorous - 0.012

& Sulfur - 0014

Heatl Treaiment Mot givenon CMIR

another Test Fer This Line ltem? 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
flange and ten hardness readings were taken. The surface was then reground and a
second set of ten herdness readings was taken. if 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 average value of the two sets data was 419 Lp for flange CNS-017-8B.
The temperature of the flange was 1 37.89F. There was no vibration and the
magnetic field was 0.5 Gauss. Adding the EPRI developed correction factor for
temperature (+19) gives a corrected value of 438 lp.
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MRC 88-05
TEST DATA WORKSHEET

Teat Results for Lise Htem CNS-017 --Specimen {D CHS-017-C
Test Dala CMTR Data

Tensile Strenglh {psi} - 32,795

Yield Streagth (poi) - 48 232

& Elongation - 28.0

€ Reduction in Ares - 583

Hardngas { BHN) 175

% Cardon - 0.29

% Marnganese - 8.92

& Silican - 0.20

% Phasphersus - 0.012

% Suifur - 0.014

S Chromivm -

| Hickel -

o

% Molybdeaum

Heot Treatment }pot givenon CMTR

Anather 723l For This Line {tem? 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 flange and ten hardness readings were taken. The surface was then
reground and & second set of ten hardness readings was taken. If the average of
the s2cond set of readings was within 10 L-units of the average of the first
set, the data was valid. The average value of the two sels dala was 427 Lp for
flange CMS-017-C. The temnperature of the flange was | 42.2°F. There was no
vibration and the megnetic field was 1 Gauss. Adding the EPRI developed
correction factor for temperature (+20) gives a corracted value of 447 Lp.
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NRC 83-03
TEST DATA WORKSHEET

Test Resuiis for Line item CMS-017 --Specimen ID CHS-017-D
Test Data CHMTR Data

Tensile Strength {psi) - §2,.795

Yield Strengih {psi) - 48,232

% tisngatisn - 28.0

® Reduclion in Arsa - 58.3

Hardasss (BHN) 15

% Carbon - $.29

% Manganese = 0.9

% Silicon - 20

K Phosphorous - 0.012

% Sulfur - 0014

B Chromium - -

® Hickel - -

B Molybdenum ol -

Hent Treatment Not givenon CMTR

Another Test For This Line Hlem7? Y Add Remoar¥s? ¥

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester. Approximately 40-60 mils of metal was removed from the cutside
edge of the flange and ten hardness resdings were taken. The surface was then
reqround and & second set of ten hardness rzadings was taken. If the average of
the second set of resdings was within 10 L-uniis of the average of the first
set, the data wes valid. The average value of the two sets dete was 411 Lp for
flange CNS-017-D. The temperature of the flange was | 22.5°F. There was o
vibration and the magnetic field was 0.5 Gauss. Adding the EPR| developed
correction factor for tempersture (+15) gives a corrected value of 426 Lp.
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NRC 83-03
TEST DATA WORKSHEET

Test Results for Line liem Cx‘%é-Ol 7 --Spesimen 1D CHN3-017-¢
Test Dats CMTR Dota

Tensile Strength {psi) - 82,795

Yield Strength {pai) - 48 232

% tlongation - 28.0

% Reduction in Area - 58.3

Hardness {BHN) 166

% Carbon - 0.29

% Manganese = 0.92

% Siiicon - 0.20

® Phosphorous = 0.012

% Sulfur - 0.014

X Chromium - -

& Rickel il ol

2 Molybdenam = -

Heat Treatment Mot givenonCMIR

Ansther Test For This Line Htem? H &dd Remarks? ¥

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester. Approximately 40- 60 mils of metal was removad from the outside
edge of the flange and ten hardness readings were teken. The surface was then
reqround and 8 second set of ten hardness resdings was faken. If the aversge of
the second sat of readings was within 10 L-units of the average of the first
set, the data was valid. The average value of the two sets data was 419 Lp for
flange CNS-017-E. The temperature of the flange was 1 28.09F. There wes no
vibration and the magnetic field was 0.5 Gauss. Adding the EPRI developed
correction factor for temperature (+17) gives a corracted value of 438 Lp.
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NEC 83-05
MATERIALS WORKSHEET

Plant Catawba Unit 1.7

Line Item CNS-018 Transactien {(&/C/D) A
Heat-Lot 55245 ASME Class 2
Commeodity fLG Diameter 3/4
Schedual 40 Rating 300

Type Rf SW . Spec. 105

Grade MNA Seurce 'WJIM

Yendor (WJM orPSI) WM CMTR Date 07/21/82
MCA-3800 (V/M) Y

Supplier 1 Guyon Alloys, Inc. , Suppiier 2 -
Quanity S Quanity in Steck O
Installed-Acess 12 Instolied- Mot dcess 2
Add Test Resulis (Y/#) ¥ Add Remarks (Y/N) ¥

WJM gave the Heat No. &s 56245 and the Test or Code No. s GDKG. One
flanges is located in the Unit 1 Component Conling System, and is ASME Class
3. The flange was marked WJ 300 SA 105 GDKG STD (need to remove
more paint).
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item CNS-018 --Specimen 1D CKRS-013-4
Test Data CMTR Data

Tensile Strength (psi) - 83.620

Yield Strength {psi) - 56,240

% Elongation - 31.0

% Reduction In Area = 99.7

Hardness (BHHN) 155

% Carbon - 0.24

% Manganese - 0.90

® Silicon - 0.26

® Phosphorous = 0.010

% Sulfur - 0.020

% Chromium - -

® MNickel -~ -

@ Melybdenum

Heat Treatment Mot givenonCMIR

Another Test For This Line {tem? N_ 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 flange and ten hardness readings were taken. The surface was then
reground and a second set of ten hardness readings was taken. if 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 average value of the two sets data was 416
Lp for flange CNS-018-A. The temperature of the flange was 90.19F. There

was no vibration and only a slight magnetic field. Adding the EPR! developed
correction factor for temperature {+5) gives a corrected value of 421 Lp.

4.4-73



NRC 88-05
MATERIALS WORKSHEET

Plant Catawba Unit 1(0conee) ONS-004-4
Line Item CNS-019 - Transaction (A/C/D) C
Heat-Lot 253504 ASME Class 2
Cemmodity FLG Diameter 1

Schedual N/A Rating 150

Type RE,TH Spec. 105

Grade NA Seurce WJM

Yendor (WJM orPS1) WM CMTR Date 07/21/82
NCA-3800 (Y/N) Y

Suapplier 1 Guyon Alloys, inc. Supplier 2 -

Quaritg 15 Quanity In Stock 4
Installed-Acess 17 Installed- Mot Acess 2
Add Test Results {(Y/N) Y Add Remarks (Y/N) Y

CNS-019-4A was examined metallographically and found to be a forging. WJM
gave the Heat No. as 25904 and the Test or Code No. as GDDE. One flanges was
transfered to Oconee, and installed cn the Emergency Feedwater PT 0il Cooler
a safety related system. The flanges were marked 1"-WJ- 150-54-105-
GDDE.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item CNS-019 --Specimen 1D ON3-004-4A

l.

Test Dsta CMTR Data
Tensile Strength (psi) 99,200 96,970
Yield Strength {psi) 68,000 69.370
% Elengation 21 235
% Reduction In Area 52 510
Hardness ( BHH) 205
% Carbon 30 031
% Mangsanese 19 0.76
& Silicon 22 0.25
% Phesphorous .020 0.018
% Sslfur .024 0.024
2 Chromium 0.16 -
R Hickel 0.07 -
® Molybdenum 001 -
X Yanadium 0.068 =

Heat Treatment Not qivenonCMIR

Another Test For This Line item? Y_ Add Remarks? Y

Hardness was performed 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
E140 and entered into Test Data Worksheet. Chemistry was performed by
an outside laboratory on Duke's Approved Yendors List. Tensile specimens

were approximatly 1/4inch in diameter and the tests were performed
inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resulls for Line Item CNS-019 --Specimen 1D CNS-019-8
Test Data CMTR Data

Tensile Strength (psi) 96,300 96.970

Yield Strength (psi) 67,600 69,370

® Elongation 22 235

% Reduction In Area 52 510

Hardness ( BHN) 195

® Carbon 31 031

¥ Manganese A3 0.76

® Silicon 22 0.25

% Phosphorsus 020 0018

@ Salfur 024 0.024

® Chromium 0.10 =

® Hickel 0.07 -

% Molybdenum 0.01 -

R Yanadium 0.066 -

Heat Treatment Mot givenonCMTR

Ancther Test For This Line ltem? Y_ Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratery on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness

(92 for CNS-019-B) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. Chemistry was performed by
an outside laboratory on Duke's Approved Yendors List. Tensile specimens

were approximatly 1/4inch in diameter and the tests were performed
inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Resuits for Line item CNS-019 --Specimen ID CNS-019-C
Test Data CMTR Data

Tensile Strength (psi) 98,000 96,970

Yield Strength {psi) 63,800 69,370

% Elongation 19 235

% Reduction In Ares 52 S1.0

Hardness ( BHN) 195

% Carben 30 031

® Manganese A9 0.76

® Silicon 22 0.25

% Phosphorous .020 0.018

® Sulfar 025 0.024

% Chromivm 010 -

R Kickel 0.07 -

% Molybdenum 001 -

%« Yanadium 0.066 -

Heat Treatment Not givenonCMTR

Another Test For This Line item? Y_ Add Remarks? Y

Hardness was performed at our inhouse Materisls Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness

(92 for CNS-019-C) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Data Worksheet. Chemistry was performed by
an outside laboratory on Duke's Approved Yendors List. Tensile specimens

were approximatly 1/4inch in diameter and the tests were performed
inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item CN3-019 --Specimen ID CNS-019-D
Test Dats CMTR Dats

Tensile Strength {psi) - 96,970

Yield Strength (psi) - 69,370

% Elongation - 235

% Reduction In Area - 1.0

Hardness { BHN) -

® Carbon = 0.31

% Manganese - 0.76

% Silicon - 0.25

% Phosphorous = 0.018

S Sulfur - 0.024

® Chromium - -

< Rickel - -

% Molybdenum

Heat Treatment Mot givenon CMTR

Another Test For This Lire ltem? Y #Add Remarks? N
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item CNS-019 --Specimen ID CNS-019-E
Test Data CMTR Dats

Tensile Strength {psi) - 96,970

Yield Strength {psi) - 69,370

% Elengation = 235

® Reduction !n Area = 510

Hardness (BHN) 189

% Carbon - 0.31

% Manganess = 0.76

% Silicon - 0.25

& Phospherous - 0.018

8 Sulfur - 0.024

& Chromium - -

& Nickel fudl ol

% Molgbdenum

Heat Treatment Not givenonCMIR

Another Test For This Line Item? N_ 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 flange and ten hardness readings were taken. The surface was then
reground and a second set of ten hardness readings was taken. If 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 average value of the two sets data was 462
Lp for flange CNS-019-A. The temperature of the flange was 80.0%F. There
was slight vibration and no magnetic field. Adding the EPR! developed
correction factor for temperature (+2) gives a corrected value of 464 Lp.
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NRC 88-05
MATERIALS WORKSHEET

Plant Cstawba . Uait ?

Line Item CNS-020 Transactiea (A/C/D) C
Heat-Lot 25904 ASME Class 2 |
Commodity FLG Diameter 1

Schedual N/A Rating 150

Type BL, RF Spec. 105

Grade NA : Seurce WJM

Yendor (WJM orPSi) WM CMTR Date 07/21/82
HCA-3800 (Y/N) Y

Supplier 1 Guyoen Alloys, Inc. Supplier 2 -
Quanity S Quanity ia Stack 2
Installed-Acess 1?7 Installed- Mot Acess ?
Add Test Results (Y/H) Y Add Remarks (Y/H) Y

CNS-020-A was examined metallographically and found to be a forging. WJM
gave the Heat No. 83 25904 and the Test or Code No. as GDDE. All flanges in
stock were marked 1°- WJ-150-5A-105-GDDE.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item CN3-020 --Specimen 1D CHS-020-4A
Test Data CMTR Data

Tensile Streagth (psi) 91,400 96,970

Yield Strength (psi) 60,209 69,370

% tlongation 19 235

® Reduction In Ares 51 510

Hardness (BHN) 200

% Carbon 031 031

¥ Manganese 076 0.76

& Silicon 0.22 0.25

% Phosphorous 0.021 0.018

% Sulfur 0.025 0.024

% Chromium 010 =

& Nickel 0.07 -

% Molybdenum 0.01 -

X Yanadium 0.070 -

Heat Treatment Not givenon CMTR

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

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Rockwell B Hardness
{93 for CNS-020-A) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data ¥orksheet. Chemistry was performed by
an outside laboratory on Duke's Approved Yendors List. Tensile specimens
were approximatly 1/4inch in diameter and the tests were perfor med
inhouse.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item CNS-020 --Specimen ID CNS-020-B
Test Data CMTR Data

Tensile Strength {psi) 92,400 96,370

Yield Strength (psi) 57.900 69,370

® Elongation 21 235

% Reduction in Area 51 51.0

Hardness (BHN) 195

% Carbon 031 0.31

% Manganese 0.77 0.76

X Silicen 0.23 0.25

% Phossherous 0.019 0.018

® Sulfur 0.021 0.024

®E Chromium 0.10 -

® HRickel 0.07 -

% Molybdenum 0.01 -

% Yanadium 0.070 -

Heat Treatment MNot givenonCMIR

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

(92 for CNS-020-B) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Data Worksheet. Chemistry was performed by
an outside laboratory on Duke’s Approved Yendors List. Tensile specimens

were approximatly 1 /4 inch in diameter and the tests were perfor med
inhouse.
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawbs ' Unit 2

Line item CNS-021 Transactien (A/C/D) C
Heat-Lot 85148 ASME Class 2
Commodity FLG Diameter &

Schedual N/A Rating 150

Type RFSO Spec. 1035

Grade NA Sourece WJM

Yendor (WJM orPSi) WJiM ‘ CMTR Date 07/19/82
NCA-3800 (Y/N) Y

Supplier 1 Guyon Alloys, Inc. Sapplier 2 -
Quanity 10 Quagity fn Stock O
|astalled-Acess ? Installed - Not Acess ?
Add Test Results (Y/N) Y Add Remarks (Y/N) Y

WJM gave the Heat No. as 85148 and the Test or Code No. as GDBA.
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line Item CNS-021

--Specimen ID CNS-021-A

Test Data CMTR Data
Tensile Strength (psi) = 72,430
Yield Strength (psi) = 37,090
% Elongation = 255
% Reduction In Area - 41.7
Hardness (BHH) -
% Carbon - 025
% Manganese = .83
‘® Silicon - 0.20
% Phosphorous - 0.006
% Sulfur - 0.021
X Chromium = =
K Nickel - -

® Molybdenum

Heat Treatment Not givenon CMTR

Another Test For This Line Item? N_

Add Remarks? N
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawba ' Unit 2
Line tem CNS-022 Transaction (A/C/D) A
Heat-Lot 220821 ASME Class 2
Commodity FLG Diameter 12
Schedual N/A Rating 900

" Type RE.BL Spec. 105
Grade NA | Seurce WJM
Yendor (WJM orPSI) wWJuM CMTR Date 07/19/82
NCA-3800 (Y/N) Y
Sapplier 1 Guyon Alloys; Inc. Supplier 2 -
Quanity 23 Quenity in Stock O
instalied-Acess ? Installed- Not Acess ?
Add Test Resualts (Y/H) Y Add Remarks (Y/N) N
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NRC 88-035
TEST DATA WORKSHEET

Test Results for Line Item CNS-022 --Specimen ID CNS-022-A
Test Data CMTR Data

Tensile Streagth {psi) - 74,000

Yield Strength (psi) = 46,700

% Elongation - 36.0

% Reduction In Area - 630

Hardness (BHN) -

%X Carben = 0.20

% Manganese - 107

& Silicon = 0.20

% Phosphorous - 0013

& Sulfor = 0.022

¥ Chromium = J0

& Rickel = 07

%€ Molybdenum = 02

Heat Treatment Not givenonCMIR

Another Test For This Line Item? N_ Add Remarks? N
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NRC 88-05
MATERIALS WORKSHEET

Plaat Catawbas Unit 2

Line ftem CNS-023 Transaction (A/C/D) A
Heat-Lot 6028835 ASME Class 2
Commodity fLG Diameter 12
Schedual N/A Rating 900

Type Rf.BL Spec. 105

Grade NA Source WJM

Yendor (WJM orPSl) WJM CMTR Date 09/21/82
NCA-3800 (Y/N) Y

Supplier 1 Guyon Alloys, Inc. Supplier 2 -
Quanity | Quanity In Stock O
Installed-Acess ? Installed- Not Acess ?
Add Test Results (Y/N) ¥ Add Remarks (Y/N) N
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NRC 88-05

TEST DATA WORKSHEET

Test Results for Line Item CNS-023

--Specimen ID CNS-023-A

Test Data CMTR Data

Tensile Strength (psi) - 81,000
Yield Strength (psi) - 53.000
% Elongation - 320
% Reduction In Area - 66.0
Hardness ( BHN) -

% Carbon = 0.23
% Manganese = 119
& Silicon - 0.20
% Phosphoroaus - 0.019
% Sulfur - 0.023
% Chromium = -
X Nickel = =
% Melybdenum - -

Heat Treatment Not givenon CMIR

Another Test For This Lirne item? N_

fdd Remarks? N
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawba Unit ?

Line item CNS-024 Transaction (A/C/D) A
Heat-Lot 213158 ASME Class 2
Commedity LG Diameter 12
Schedual N/A Rating 500

Type REBL Spec. 105

Grade NA Source WJM

Yender (WJM orPSI1) WM CMTR Date 09/21/82
NCA-3800 {Y/N) Y

Supplier 1 Guuon Alloys, Inc. Supplier 2 -
Quanity | : Quanity In Stock O
Installed-Acess 2 Installed- Mot Acess ?
Add Test Results (Y/N) Y Add Remarks (Y/H) N
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item CNS-024 --Specimen I1D CNS-024-4A
Test Data. CMTR Data

Teasile Strength (psi) - 79,000
Yield Strength {psi) = 51,500
X Elongation - 35.0
® Reduction in Ares - 66.0
Hardness { BHN) -
% Carben - 0.22
% Manganese - 116
® Silicen - 0.23
® Phosphorous = 0.012
® Sulfur - 0019
& Chremium = -

- % Hickel ot it
% Molybdenum - =

Heat Treatment HNot givenonCMIR

Another Test For This Line Item? N Add Remarks? N
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Plant Catawba

Line item CNS-025
Heat-Lot UE

Commodity FLG

Schedual N/A

Type RFBL

Grade NA

Yendor (WJM orPSl) wWJM
NCA-3800 (Y/N) ¥

Suapplier 1 Guyon Alloys, Inc.

NRC 88-05
MATERIALS WORKSHEET

Quanity 5
‘Installed-Acess 32
Add Test Results {Y/H) Y

Unit 1.2
Transaction {(A/C/D)
ASME Class 2
Diameter |

Ratiag 130

Spec. 105

Seurce WJM

CMTR Date 02/17/81

|

Sapplier 2 -
Quanitg In Stock 0
installed- Het Acess ?
Add Remarks (Y/M) N

The flange located in the Lube Oil System of the 1B Emergancy Diesel
Generator and was marked 1°-WJ-150-54-105-UE.
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Test Results for Line Item CNS-025

Tensile Strength (psi)

Yield Strength (psi)
% Elongation

% Reduction In Ares
Hardness (BHH)

% Carban

¥ Manganese
& Silican

% Phosphsrous
® Salfur

® Chromium
% Nickel

% Molybdenum

NRC 88-05

TEST DATA WORKSHEET

--Specimen ID CNS-025-4

Test Data CMTR Data

LX)
e e e e o A AN LN 1
el

Heat Treatment Not givenon CMIR

Another Test For This Line item?

78,800
44,2

3

N
Q0
e

;

o
FoS
Q

Sl eLe
ez
0 | 190 Q0

Add Remarks? Y

of 490 Lp.

The hardness testing was performed in-situ using an EQUOTIP Hardness
Tester. Approxi mately 40- 60 mils of metal was removed from the outside
edge of the flange and ten hardness réadings were taken. The surface was then
reground and a second set of ten hardness readings was taken. If 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 average value of the two sets data was 477
Lp for flange CNS-025-A. The temperature of the flange was 11 7°F . There
was sight vibration and the magnetic field was 1 Gauss. Adding the EPRI
developed correction factor for temperature (+ 13} gives a corrected value
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawba Unit ?

Line Item CNS-026 - Transaction (A/C/D) A
" Heat-Llet GDAT ASME Class 2

Commaodity FLG Diameter 2

Schedual N/A Rating 150

Type RFTH Spec. 105

Grade NA Seurce WJM

Yeador (WJM orPS1) WJM CMTR Date 01/18/82

NCA-3800 (Y/N) Y

Sapplier 1 Guyon Alloys, Inc. Supplier 2 -

Quanity 3 Quanity In Steck O

Installed-Acess ? Installed- Not Acess 2

Add Test Results (Y/N) Y Add Remarks (Y/N) N

4.4-93



NRC 88-05
TEST DATA WORKSHEET

Test Results for Lire Item CNS-026 --Specimen ID CNS-026-4
Test Data CMTR Data

Tensile Strength (psi) - 81,210

Yield Streagth (psi) = 48,625

% Elongation = 285

% Reduction In Area - 56.0

Hardness {BHN) -

X Carbon - 0.28

¥ Manganese - 90

X Silicon - 0.23

%X Phosphorous = 0.010

% Sulfur = 0.018

% Chromium - =

% Nickel - -

%® Molybdenum - -

Heat Treatment Not givenon CMTR

Another Test For This Line item? N_ Add Remarks? N
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NRC 88-05
MATERIALS WORKSHEET

Plant Catawba Unit ?

Line Item CNS-027 ' Transactien (A/C/D) C
Heat-Lot GDKD ASME Class 2
Commodity FLG Diameter 2

Schedual N/A , Rating 150

Type RETH Spec. 105

Grade NA Seurce WJM

Yendor {WJM orPSi) WJM CMTR Date 01/18/82
NCA-3800 (Y/N) Y

Sapplier t Guyon Alloys Inc. Supplier 2 -
Quanity 72 - Quanity In Steck 25
Installed-Acess ? Instslled- Not Acess ?
Add Test Resalts (Y/N) Y Add Remarks (Y/N) Y

CNS-027-A was examined metallographically and was found to have an
equiaxial grain structure {(could not determine if it was forged). All flanges
in stock were marked = 2°-WJ- 150-54-105-GDKD =.
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NRC 88-05
TEST DATA WORKSHEET

Test Results for Line Item CNS-027 --Specimen ID CNS-027-4A
Test Data CMTR Dats

Tensile Strength {psi) 82,600 73,345

Yield Strength {psi) 42 900 40,280

R Elongatien 24 305

% Reduction In Area 54 54.6

Hardaess ( BHN) 172

%€ Carbon 0.30 0.27

% Manganese 0.87 0.86

% Silicon 0.21 0.23

% Phospherous 0.009 0.010

% Sulfur 0.017 0.016

® Chromium 0.04 -

® Nickel 0.03 -

® Molybdenum 0.01 -

Heat Treatment Not givenon CMTR

Anether Test For This Line item? Y_ Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Reckwell B hardness tester. The Rockwell B Hardness
(87 for CNS-027-4) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. Chemistry was performed by
an outside 1aboratory on Duke's Approved Yendors List. The tensile

specimens was approximatly 1/2 inch in diameter and the test was
performed inhouse.
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NRC 88-03
TEST DATA WORKSHE

Test Results for Line Item CNS-027 ~-Specimen ID CNS-027-8
: Test Data CMTR Data

Tensile Strength (psi) 79.500 73,345

Yield Streagth (psi) 43,000 40,280

%€ Elongation 30 30.5

% Reduction In Area 58 246

Hardmess (BHN) 153

¥ Carben 027 0.27

% Manganese 0.92 0.86

X Silicen 0.23 0.23

% Phosphorous 0.006 0.010

% Sulfur 0.016 0.016

% Chremium 0.05 =

& Nickel 007 -

¥ Molybdenum 0.01 -

Heat Treatment Not givenon CMTR

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

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Reckwell B hardness tester. The Rockwell B Hardness
(81 for CNS-027-B) was converted to Brinell using Table 2 from ASTM
£140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
(414 Lp) wss obtained from a flat surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry was performed
by an outside laboratory on Duke's Approved Yendors List. The tensile

specimens was approximatly 1/4inch in diameter and the test was
performed inhouse.
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NRC 88-05
EST DATA WORKSHEET

Test Results for Line Item CNS-027 --Specimen ID CNS-027-C
Test Data CMTR Data

Tensile Streagth (psi) 86,800 73,345
Yield Strength {psi) 44 900 40,280
¥ Elongation . 22 30.5
& Reduction In Area 49 9456
Hardness { BHN) 169
& Carbon 0.31 0.27
% Manganese 0.88 0.86
% Silicen 0.20 023
% Phosphorous 0.010 0.010
% Sulfur 0.019 0.016
% Chromium 0.04 -
%X Nickel 0.03 -

0.01 =

% Molybdenum

Heat Treatment Not givenon CMIR

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

Hardness was perfor med at our inhouse Materials Laboratory on material
from stock using Reckwell B hardness tester. The Rockwell B Hardness
{86 for CNS-027-C) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
{430 Lp) was obtained from a flat surface where the tensile sample or
the sample for chemical anal qsi§ was removed. Chemistry was performed
by an outside laboratory on Duke's Approved Yendors List. The tensile

specimens was approximatly 1/2 inch in diameter and the test was
performed inhouse.




NRC 88-05
TEST DATA WORKSHEET

Test Results for Line item CNS-027 --Specimen ID CNS-027-D
Test Data CMTR Data

Tensile Strength {psi) 86,200 73,345

Yield Strength (psi) 45,700 40,280

X Elongation 22 305

® Reduction In Area 49 546

Hardness (BHN) 165

® Carbon 031 0.27

% Manganese 0.88 0.86

X Silicen 021 0.23

X Phosphoraus 0.009 0.010

® Sulfur 0.018 0016

X Chromium 0.04 -

® Nickel 0.03 -

® Molgbdenum 0.0t =

Heat Treatmenat Mot givenonCMTR

Another Test For This Line item? N_ Add Remarks? Y

Hardness was performed at our inhouse Materials Laboratory on material
from stock using Rockwell B hardness tester. The Rockweil B Hardness
(85 for CNS-027-D) was converted to Brinell using Table 2 from ASTM
E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue
(432 Lp) was obtained from a flat surface where the tensile sample or
the sample for chemical analysis was removed. Chemistry was perfor med
by an outside 1aboratory on Duke's Approved Yendors List. The tensile
specimens was approximatiy 1/2 inch in diameter and the test was
perfor med inhouse.
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DATA REPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 3/4 inch, 1500 pound, raised face, socket weld flange, Heat *
A23 made from SA10S material that was beltow minimum hardness (137
Brinell). The readings were taken with an EQUOTIP Hardness Tester and the
average was 387 Lp which converts to 131 Brinell. The temperature of the
flange was 97% F. Using the temperature correction factor developed by EPRI
(+7), the corrected value s 394 Lp which converts to!36 Brinell. The flange
is located in the Unit 2 Main Steam Auxiliary Equipment System (ASME Class
2) next to the Auxiliary Feedwater Pump Turbine (1SO®* CN-25A-029, weld
#1). Duke's Design Engineering Department is performing the JCO.

SAMPLE NO. CNS-014-A
LOCATION [150* CN-25A-029 WELD #1, ASME Class 2,

ine i i Valv
SIZE 3/4Inch. 1500 Pound, Sch. 80
TYPE Raised Face, Socket Weld
HEAT NO. A23
MATERIAL ASME SA105 (Allowable Min. Hardness 137 Brinell)
IN-SITU HARDNESS TEST 387 1p (13! Brinell)
TEMPERATURE 97°F (EPRI Correction Factor +7)
CORRECTED HARDNESS 394 Lp (136 Brinell)
DATE FOUND 07/20/88 TIME 10.00
DATE REPORTED (7/22/88 TIME 945
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D EPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 2 inch, 1500 pound, raised face, socket weld flange, Heat * COP
made from SA1035 material that was below minimum hardness (137 Brinell).
The readings were taken with an EQUOTIP Hardness Tester and the average
was 362 Lp which converts to 115 Brinell. The temperature of the flange
was 323° F. Using the temperature correction factor developed by EPRI
(+32), the corrected value is 414 Lp which converts to150 Brinell. The
flange is located in the Unit | Auxiliary Feedwater System and is classified
- as Duke Class F, seismic, (1S0#* CN-1CF-046, Weld #8). Duke's Design
Engineering Department is performing the JCO.

SAMPLE NO. CNS-004-f

LOCATION |SO* CN-1CF-046 WELD *8, Duke Class F (seismic).
SIZE 2inch, 1500 Pound, Sch. 80

TYPE Raised Face, Socket weld

HEAT NO. CQP
MATERIAL ASME SAI10QS (Allowable Min. Hardness 137 Bripell)

IN-SITU HARDNESS TEST 362 Lp (115 Brinell)
TEMPERATURE 323°F (EPRI Correction Factor +52)
CORRECTED HARDNESS - 414 Lp (150 Brinell)
DATE FOUND Non-Safety TIME -

DATE REPORTED 07/22/88 TIME 9.45
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DATA REPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 2 inch, 1300 pound, raised face, socket weld flange, Heat * COP
made from SA105 material that was below minimum hardness (137 Brinell).
The readings were taken with an EQUOTIP Hardness Tester and the average
was 355 Lp which converts to 111 Brineil. The temperature of the flange
was 323° F. Using the temperature correction factor developed by EPRI
(+32), the corrected value is 407 Lp which converts to145 Brinell. The
flange is located in the Unit | Auxiliary Feedwater System and is classified
as Duke Class F, seismic, (1S0# CN-1CA-104, Weld #1). Duke's Design
Engineering Department is performing the JCO. '

SAMPLE NO. CNS-004-F
LOCATION [SO* CN-1CA-104 WELD *1, Duke Class F (seismic)
SIZE 2 Inch, 1500 Pound, Sch. 80

TYPE Raised Face, Socket Weld

HEAT NO. COP

MATERIAL ASME SA105 (Allowable Min Hardness 137 Brinell)
IN-SITU HARDNESS TEST 35S [p (111 Brinell)
TEMPERATURE 323°F (EPRI Correction Factor +52)
CORRECTED HARDNESS 407 Lp (145 Brineil)

DATE FOUND Non-Safety TIME -

DATE REPORTED 07/22/88 TIME 245
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REPORT FOR N ORMING
OR INACESSABLE FLANGES

in response to NRC Bulletin 88-0S, Supplement 1, Catawba Nuclear Station
has found a 1 inch, 300 pound, raised face, socket weld flange, Heat * A23
~made from SA105 material that was below minimum hardness (137 Brinell).
The readings were taken with an EQUOTIP Hardness Tester and the average
was 391 Lp which converts to 134 Brinell. The temperature of the flange
was 1119F Using the temperature correction factor developed by EPRI
(+12), the corrected value fs 403 Lp which converts to142 Brinell. The
flange is located in the Unit 2 Diesel Generator Engine Starting Air System
(ASME Class 3) on a drain line coming from the 2A2 Starting Air Tank (1SO*
CN-2VG-005, Weld #4). Duke's Design Engineering Department is performing
the JCO.

SAMPLE NO. CNS-013-A
LOCATION [SO* CN-2VG-00S WELD *4, ASME Class 3

: ! A2 Diesel Gen. Starting Alr T
SIZE 1 Inch, 300 Pound, Sch, 40
TYPE Raised Face, Socket Weld
HEAT NO. A23
MATERIAL ASME SA105 (Allowable Min, Hardness 137 Brinell)
IN-SITU HARDNESS TEST 391 Lp (134 Brinell)
TEMPERATURE 111°F (EPRI Correction Factor +12)
CORRECTED HARDNESS 403 Lp (142 Brinell)
DATE FOUND 07/21/88 TIME 16.00
DATE REPORTED 07/22/88 TIME 9:45
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DATA REPORT FOR NONCONFORMING
QR INACESSABLE FLANGES

in response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 1 inch, 300 pound, raised face, socket weld flange, Heat # A23
made from SA105 material that was below minimum hardness (137 Brinell).
The readings were taken with an EQUOTIP Hardness Tester and the average
was 391 Lp which converts to 134 Brinell. The temperature of the flange
was 1020 F. Using the temperature correction factor developed by EPRI (+9),
the corrected value is 400 Lp which converts to140 Brinell. The flange is
located in the Unit 2 Diesel Generator Engine Starting Air System (ASME
Class 3) on a drain line coming from the 2B2 Starting Air Tank (I1SO#* CN-
2VG-006, Weld *4). Duke's Design Engineering Department is performing the
JCO.

SAMPLE NO. CNS-013-B
LOCATION _S_O_C.&ZMG;O_O_@_ELM._SME_C_L&M

Drain line to the 282 Diese] Gen, Starting Air Tank
SIZE 1 Inch, 300 Pound, Sch, 40
TYPE Raised Face, Socket Weld
HEAT NO. A23
MATERIAL ASME SA105 (Allowable Min, Hardness 137 Brinell)
IN-S1TU HARDNESS TEST MAJL.B.U.QQJD
TEMPERATURE 102°F n r+
CORRECTED HARDNESS AQO_LQ (140 Brinell)
DATE FOUND Q7/21/88 TIME 16.00
DATE REPORTED 07/22/88 TIME 945
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July 26, 1988

MEMORANDUM FOR FILE

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

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

Date Found: July 20, 1988
Time Found: 10:00
Date of Call: July 22, 1988
Time of Call: 09:45

Duke Personnel Participating: D.W. Whitaker, P.G. LeRoy, J.S. Warren, and
R.L. Williams

NRC Duty Person: Gould

Unit(s) Affected: Catawba 1 and 2
Power Level - Unit 1: 100%

Power Level - Unit 2: 5Z (Mode 2)

The following information (except sample number and ISO number) on five
flanges installed at Catawba was given to the NRC:

Sample (ISO #): CNS - 014A (ISO CN-2S5A-029-1)

Size: 3/4 inch

Rating: 1500 psi

Type: "Raised Face, Socket Weld

Heat Code #: A23

Minimum Allowable Hardness Reading: 137 Brinell

Material: SA 105

Actual Hardness Reading: 131 Brinell (136 Brinell with

temperature correlation)
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Memorandum For File (Report Number 1)
July 26, 1988
Page 2

Location:

Class:
Temperature:

Samples (ISO #'s):

Size:

Rating:

Type:

Heat Code #:

Minimum Allowable Hardness Reading:
Material:

Location:

Actual Hardness Reading:

Class:
Temperature:

System SA, Main Steam Supply to
Auxiliary Equipment (Includes
Auxiliary Feedwater Pump Turbine) Unit
2 only

ASME 2

97 degrees-F

CNS - 004E, F (ISO CN-1CF~46-8);
CN-1CA-104-1)

2 inches

1500 #

Raised Face, Socket Weld

COP

137 Brinell

SA 105

System CA, Auxiliary Feedwater Warming

"Line to S/G Nozzles Unit 1 Omnly

115, 111 Brinell (150, 145 Brinell
with temperature correlation)

Duke Class F (Seismic)

323 degrees-F, 323 degrees-F

The above samples were stated to be in a seismically designed system, not

safety-related

Samples (ISO #'s):

Size:

Rating:

Type:

Heat Code #:

Minimum Allowable Hardness Reading:
Material:

Location:

Actual Hardness Reading:

Class:
Temperature:

134, 134 Brinell (142,
‘with temperature correlation)

CNS - 013A, B (ISO CN-2VG-5-4);
CN-2VG-6-4)

1 inch

300 #

Raised Face, Socket Weld

A23

137 Brinell

SA 105

Diesel Generator Starting

Air System (VG) Unit 2 Omnly

140 Brinell

ASME 3
111 degrees~F, 102 degrees-F

The NRC duty person was advised that all reported hardness readings did not
use NUMARC/EPRI temperature correlationms.
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Memorandum for File (Report Number 1)
July 26, 1988
Page 3

The acceptability of applying these temperature correlations prior to
determining 48-hour reportability and the need for a justification for
continued operation was confirmed in a July 26, 1988 call to Ed Baker, ONRR,
the NRC technical contact for Bulletin 88-05 and Supplement 1. Based upon
this later interpretation received from the NRC, the above flanges - except
for Sample CNS-014-A (ISO CNS-25A-029-1) - would have passed the EQUOTIP
Hardness Testing.

-/

/z;Z,.____———-—-—-'

J.S. Warren
Licensing

JSW/217/bhp

xc: W. Glenn

D. Ivey

L. Williams
M. Glover
E. Whitaker
A. Rutherford
P.G. LeRoy
CN-801.01
CN-815.02

(9)
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_ DATA REPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 3/4 inch, 1500 pound, raised face, socket weld flange, Heat *
A23 made from SA105 material that was below minimum hardness (137
Brinell). The readings were taken with an EQUOTIP Hardness Tester and the
average was 382 Lp which converts to 128 Brinell. The temperature of the
flange was 126° F. Using the temperature correction factor developed by
EPRI (+16), the corrected value is 398 Lp which converts to!38 Brinell. The
flange is located in the Unit | Feedwater Pump Turbine Exhaust System
(ASME Class 3) next to the Auxiliary Feedwater Pump Turbine (ISO* CN-1TE-
027, Weld *26). Duke’s Design Engineering Department is performing the
JCO.

SAMPLE NO. CNS-014-D
LOCATION [S0* CN-1TE-027 WELD *26, ASME Class 3.
SIZE 3/4 Inch, 1500 Pound, Sch, 80

TYPE Raised Face, Socket weld
HEAT NO. A23
MATERIAL A 1 lowable Min. 137 Brinelt

IN-SITU HARDNESS TEST 382 Lp (128 Brinell)
TEMPERATURE 126°F (EPRI Correction Factor +16)
CORRECTED HARDNESS 398 Lp (138 Brinell)
DATE FOUND 07/22/88 TIME 1415

DATE REPORTED 07/22/88 TIME 1445
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_DATA REPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

{n response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 3/4 inch, 1500 pound, raised face, socket weld flange, Heat *
A23 made from SA105 material that was below minimum hardness (137
Brinell). The readings were taken with an EQUOTIP Hardness Tester and the
average was 378 Lp which converts to 125 Brinell. The temperature of the
flange was 139° F. Using the temperature correction factor developed by
EPRI (+19), the corrected value is 397 Lp which converts to138 Brinell. The
flange is located in the Unit | Feedwater Pump Turbine Exhaust System
(ASME Class 3) next to the Auxiliary Feedwater Pump Turbine (ISO* CN-1TE-
027, weld *27). Duke's Design Engineering Department is performing the
JCO.

SAMPLE NO. CNS-014-E

LOCATION [SO* CN-1TE-Q27 WELD *27, ASM
SIZE 3/4Inch, 1500 Pound, Sch, 80

TYPE Raised Face, Socket wWeld

HEAT NO. A23

MATERIAL ASME SA 105 (Allowable Min. Hardness 137 Brinell)
IN-SITU HARDNESS TEST 378 Lp (125 Brinell)
TEMPERATURE 139°F (EPRI Correction Factor +19)
CORRECTED HARDNESS 397 Lp (138 Brinell)
DATE FOUND 07/22/88 TIME 1415

DATE REPORTED (7/22/88 TIME 1445
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DATA REPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 3/4 inch, 1500 pound, raised face, socket weld flange, Heat *
A23 made from SA105 material that was betow minimum hardness (137
Brinell). The readings were taken with an EQUOTIP Hardness Tester and the
average was 384 Lp which converts to 129 Brinell. The temperature of the
flange was 118° F. Using the temperature correction factor developed by
EPRI (+14), the corrected value is 398 Lp which converts to!38 Brinell. The
flange is located in the Unit | Main Steam Auxiliary Equipment System
(ASME Class 2) next to the Auxiliary Feedwater Pump Turbine (1SO* CN-
1SA-024, weld *13). Duke's Design Engineering Department {s performing
the JCO.

SAMPLE NO. CNS-014-F

LOCATION [S0* CN-15A-024 WELD *13, ASME Class 2.
SIZE 3/4Inch, 1500 Pound, Sch, 80

TYPE Raised Face, Socket Weld

HEAT NO. A23

MATERIAL ASME SA10S (Allowable Min. Hardness 137 Brinell)
IN-SITU HARDNESS TEST 384 Lp (129 Brinell)
TEMPERATURE 118° recti +
CORRECTED HARDNESS 398 Lp (138 Brinell)

DATE FOUND 07/22/88 TIME 1415

DATE REPORTED 07/22/88 TIME 1445
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DATA RT FOR NONCONFOR
OR INA ABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 3/4 inch, 1500 pound, raised face, socket weld flange, Heat *
A23 made from SA105 material that was below minimum hardness (137
Brinell). The readings were taken with an EQUOTIP Hardness Tester and the
average was 394 Lp which converts to 136 Brinell. The temperature of the
flange was 123° F. Using the temperature correction factor developed by
EPRI (+15), the corrected value is 409 Lp which converts to146 Brinell. The
fllange is located in the Unit 1 Main Steam Auxiliary Equipment System
(ASME Class 2) next to the Auxiliary Feedwater Pump Turbine (1SO* CN-

- 1SA-025, weld *13). Duke's Design Engineering Department is performing
the JCO.

SAMPLE NO. CNS-014-G

LOCATION [SO* CN-1SA-025 WELD *13, ASME Class 2
SIZE 3/4 inch, 1500 Pound, Sch, 80

TYPE Raised Face

HEAT NO. A23
‘MATERIAL ASME SA10S (Allowable Min. Hardness {37 Brinell)
IN-SITU HARDNESS TEST 394Lp (136 Brinell)
TEMPERATURE 123°F (EPRI Correction Factor +15)
CORRECTED HARDNESS 409 Lp (146 Brinell)

DATE FOUND 07/22/88 TIME 1415

DATE REPORTED 07/22/88 TIME 1445
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July 26, 1988

MEMORANDUM FOR FILE

Subject: NRC Bulletin 88-05, Supplement 1
Nonconforming Materials Supplied By
Piping Supplies, Inc. at Folsom, New
Jersey and West Jersey Manufacturing
Company at Williamstown, New Jersey
Report of Deviation from Specification
Based on In-Situ Hardness Testing (EQUOTIP)
Report Number 2

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

Date Found: July 22, 1988

Time Found: 14:15

Date of Call: July 22, 1988

Time of Call: 14:45

Duke Personnel Participating: D.W. Whitaker and J.S. Warren
NRC Duty Person: Jolliffe

Unit(s) Affected: Catawba 1

Power Level - Unit 1: 1002

Power Level - Unit 2: 5Z - 10Z

The following information (except sample number and ISO number)on four flanges
installed at Catawba was given to the NRC:

Sample (ISO #): CNS - 014D (ISO CN-1TE-027-26)

Size: 3/4 inch

Rating: © 1500 #

Type: Raised Face, Socket Weld

Heat Code #: “A23

Minimum Allowable Hardness Reading: 137 Brinell

Material: SA 105

" Actual Hardness Reading: 128 Brinell (138 Brinell with

temperature correlation)

Location: : FDWP Turbine Exhaust System (System
TE)

Class: : ASME 3

Temperature: . 126 degrees-F
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Memorandum For File Report Number 2
July 26, 1988 )
Page 2

Sample (ISO #):

Size:

Rating:

Type:

Heat Code #:

Minimum Allowable Hardnmess Reading:
Material:

Location:

Actual Hardness Reading:

Class:
Temperature:

Sample (ISO #):

Size:

Rating:

Type:

Heat Code #:

Minimum Allowable Hardness Reading:
Material:

Location:

Actual Hardness Reading:

Class:
Temperature:

Sample (ISO #):

Size:

Rating:

Type: :

Heat Code #:

Minimum Allowable Hardness Reading:
Material:

Location:

Actual Hardness Reading:

Class:
Temperature:

4.5-14

CNS - O0l4E, (ISO CN-1TE-027-27)
3/4 inch

1500 #

Raised Face, Socket Weld

A23

137 Brinell

SA 105

FDWP Turbine Exhaust System (System
TE)

125 Brinell (138 Brinell with
temperature correlation)

ASME 3

139 degrees~F

CNS - O14F (ISO CN-1SA-024-13)

3/4 inch

1500 #

Raised Face, Socket Weld

A23

137 Brinell

SA 105

Main Steam to Auxiliary Equipment
(System SA)

129 Brinell (138 Brinell with
temperature correlation)

ASME Class 2

118 degrees-F

CNS - 014G (ISO CN-1SA-025-13)
3/4 inch

1500 #

Raised Face, Socket Weld

A23

137 Brinell

SA 105

- Main Steam to Auxiliary Equipment

(System SA)

136 Brinell (146 Brinell with
temperature correlation)
ASME Class 2

123 degrees-F



Memorandum for File Report Number 2
July 26, 1988
Page 3

The NRC duty person was advised that all reported hardness readings did not
use NUMARC/EPRI temperature correlations.

The acceptability of applying these temperature correlations prior to
determining 48-hour reportability and the need for a justification for
continued operation was confirmed in a July 26, 1988 call to Ed Baker, ONRR,
the NRC technical contact for Bulletin 88-05 and Supplement 1. Based upon
this later interpretation received from the NRC, the above flanges would have
passed the EQUOTIP Hardness Testing.

/ C}&//v% -

Licensing
JSW/218/bhp

xc: J.W. Glenn

R.D. Ivey

R.L. Williams
R.M. Glover
D.E. Whitaker
N.A. Rutherford
P.G. LeRoy
CN-801.01
CN-815.02

(9)
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DATA REPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Supplement 1, Catawba Nuclear Station
has found a 1 inch, 150 pound, raised face, blind flange, Heat # UE made
from SA1035 material that was above maximum hardness (187 Brinell). The
readings were taken with an EQUOTIP Hardness Tester and the average was
477 Lp which converts to 200 Brinell. The temperature of the flange was
1179 F. Using the temperature correction factor developed by EPRI (+13), the
corrected value is 490 Lp which converts to 211 Brinell. The flange is
located in the Unit | Lube Oil System on the 1B Emergancy Diesel Generator
and is classified as ASME Class 3. Duke's Design Engineering Department 1s
performing the JCO.

SAMPLE NO. (CNS-025-A A
LOCATION DRAWING CNI-LD 1503 Rev. 2, ASME Class 3
SIZE 1.1inch. 150 Pound

TYPE Raised Face, Blind

HEAT NO. UE

MATERIAL ASME SA10S (Allowable Max, Hardness 187 Brinell)
IN-SITU HARDNESS TEST 477 Lp (200 Brinell)
TEMPERATURE 117°F (EPRI Correction Factor +13)
CORRECTED HARDNESS 490 Lp (211 Brinell)

DATE FOUND 08/03/88 TIME 1530

DATE REPORTED 08/05/88 TIME 9.00
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August 5, 1988

MEMORANDUM FOR FILE

Subject: NRC Bulletin 88-05, Supplement 1
Nonconforming Materials Supplied By
Piping Supplies, Inc. at Folsom, New
Jersey and West Jersey Manufacturing
Company at Williamstown, New Jersey
Report of Deviation from Specification
Based on In-Situ Hardness Testing (EQUOTIP)
Report Number 4 (Catawba Unit 1)

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

Date Found: August 3, 1988

Time Found: 15:30

Date of Call: August 5, 1988

Time of Call: 09:00

Duke Personnel Participating: J.W. Glenn, J.S. Warren, and D,E. Whitaker
NRC Duty Person: Gould

Unit(s) Affected: Catawba Unit 1

Power Level - Unit 1: 1007

Power Level - Unit 2: 100%

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

Sample (ISO #): CNS - 025A (CNI-LD 1503.Rev.2)
Size: 1 inch

Rating: 150 #

Type: Raised Face, Blind

Heat Code #: UE

Maximum Allowable Hardness Reading: 187 Brinell

Material: SA 105

Actual Hardness Reading: 200 Brinell (211 Brinell with

temperature correlation)
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Memorandum for File
August 5, 1988
Page 2

Location:

Class:
Temperature:

Prepa n of a JCO

J.S. Warren
Licensing

JSW/218/bhp

xc: J.W. Glenn

R.D. Ivey

R.L. Williams
R.M. Glover
D.E. Whitaker
N.A. Rutherford
P.G. LeRoy
CN-801.01
CN-815.02

(9

(Report Number 4)

is in progress.
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CERf]FlCATlON OF ENGINEERING CALCULATION
STATION AND UNIT NUMBER C 6&7(_4 wha =2

TITLE OF CALCULATION OPC’NJ? i ﬁ'VU“% i dn__INn

PIR No. & - caa 6222

CALCULATION NUMBER CNC - 1232.00-00-0096

ORIGINALLY CONSISTING OF:

PAGES | _ THROUGH g

TOTAL ATTACHMENTS TOTAL MICROFICHE ATTACHMENTS B —

TOTAL VOLUMES _L__

THESE ENGINEERING CALCULATIONS COVER QA CONDITION l ITEMS. IN ACCORDANCE WITH
ESTABUSHED PROCEDURES. THE QUALITY HAS BEEN ASSURED AND | CERTIFY THAT THE ABOVE
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ORIGINATED BY DATE 9/39/ gg
CHECKED BY . DATE 8/3/ / 88
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CNC-1232.00-00 - 007 Ezﬁu-wwm. 7/32 /0%
Pi-1 o f9 DOCUMENTATION_SUMMARY CA<_B\},Z LI 5/ Jab

.1 Design Procedure utilized in the preparation of these calculations based on
internal ; external E:] pressure criteria

a. Calculation for required pipe wall thickness: D

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

c. Method utilized for calculations: Manual D Computer D

Mark "'X"" in all applicable blocks.

.2 Brief Statement of Problems: Se( baJ\[ g‘F («/cw/«][foh
7

.3 Statement of the Relation to Nuclear Safety: pm’LF C/aSS B QA[C
/

Q A. Coni“/'?m’\ 1

.4 Applicable Codes and Standards Utilized:

ASME Section T

{Sponsor Soc.) (Unique identity No. & Date) (Subsection or Paragraph No.)

.5 List All Other Design Criteria Utilized: WOI\(

.6 List Design Criteria in the PSAR/FSAR bearing on these calculations, inctuding
page, paragraph, and revision date as applicanie:

ﬂ/or\(

.7 List all Other Design Assumptions Utilized: /1/0 -

8 Statement of General or Specific Conclustions, As Applicauic: 71(5,0
'F/Lk'\ws 10 na/‘ '(miac'{‘ D/ouﬂl_g?@e/a}?; /77(;
! 7 T 7

.9 The complete calculation(s) and necessary supporting documents shall be bound
together with an appropriate cover sheet properly labeled. The completed presen-
tation of these calculations shall be such that an appropriately qualified

person can review the documentation.
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CNC-1231.8¢ -38 -089
Pl-4 @Fa’

DATA REPORT FOR NONCONFORMING
QR INACESSABLE FLANGES

In response to NRC Bulletin 88-035, Supplement 1, Catawba Nuclear Station
has found a 3/4 inch, 1500 pound, raised face, socket weld flange, Heat *
A23 made from SA10S matertal that was below minimum hardness (137
Brinell). The readings were taken with an EQUOTIP Hardness Tester and the
average was 387 Lp which converts to 131 Brinell. The temperature of the
flange was 97° F. Using the temperature correction factor developed by EPRI
(+7), the corrected value 1s 394 Lp which converts to!36 Brinell. The flange
is located in the Unit 2 Main Steam Auxiliary Equipment System (ASME Class
2) next to the Auxiliary Feedwater Pump Turbine (1ISO* CN-25A-029, weld
*1).-Duke's Design Engineering Department is performing the JCO.

SAMPLE NO. CNS-014-A
LOCATION 1S0* CN-25A-029 WELD #1, ASME Class 2,

Line is connected to Aux. FDWP Turpine Stop Vaive
SIZE 3/4Inch, 1500 Pound, Sch. 80
TYPE Raised Face, Socket weld
HEAT NO. A23
MATERIAL ASME SA10S (Allowable Min Hardness 137 Brinell)
IN-SITU HARDNESS TEST 387 1p (13! Brinell)
TEMPERATURE 97°F (EPRI Correction Factor +7)
CORRECTED HARDNESS 394 Lp (136 Brinell)
DATE FOUND 07/20/88 TIME 10:00
DATE REPORTED 07/22/88 TIME 243
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CNC -|23%2.9¢—pd- ¢ P76
ps. 5 8

CSPT-88-CN-082

August 24, 1988

T. F. Wyke, Chief Engineer
Mechanical/Nuclear Division

Attention: R. L. Williams

Re: Catawba Nuclear Station, Unit 2
PIR 0-C88-0222
Flange Operability Review
for NRC Bulletin 88-05
File No.: CN-1206.02-86

CSPE has reviewed the flange data transmitted by memo from R. L. Williams on
July 21, 1988 for Flange ID #CNS-014, a 3/4 inch, 1500 pound, raised face,
socket weld flange. The system is found to be operable for piping analysis
considerations with the subject flange in place.-

If there are any questions, please contact F. T. Rickenbaker at extension
3-7451.

S. B. Hager, Chief Engineer
Ccivil/Environmental Division

> Pl

By: D. L. Caldwell
Supervising Design Engineer

FTR/cnm

cc: M. S. Sills
Central Records
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CNVC-1232. 80 -8d- (4%
py- & 77

FLANGE EVALUATION

SUMMARY
o Sample No. C/\/S- 0!4-’/; Heat No. AZ-B
o Flange Description -?/4-‘4 /5—00¢ Fov;;(fd( 5‘7‘(?/ 5054(7[ /ér /ﬁ( '

fo SA-105
o Construction Isometric cAN-LSA-024
o Design Iso. and Flow Diagram <A/ -24 97-SA 008 L CNV- 2593-1.]
o Design Conditions [Ws—,psrg at £00°F code & Class _Sec.ll c/. 2
o Corrected Brinell Hardness [ 36

o Equivalent Strength &4 000 psi 'Z'cns.',(
o Piping Analysis Calculation No. CA C -2206.02 ~ 86 - 200/

o Conclusions: Stress A'\~/\/SF5 Aas reviewed this and
’F?nls Ao pforl:'(ﬂxj 'Ffowx o 57er55 S%ano(/a?nj,
Re equivilenT sTLr(’n?'IL'/\ of 64000 p57 75 anly
&\Eau‘\’ 97, less Han the r(’Zu‘(V(p( 70 000 p57 -
e normal prossare m‘/}f\7 for ﬂu’s F/‘“‘?(
(s over 2600 psi comf4r(¢( To & ﬂl.(’ﬁ?ff\
p“"SSMV«" oT [!65')767- Based on our review

6\“0(. H\e 0((‘577/\- W\.t&r7(‘/\) w ¢ Ca;\57/(/ %475
‘f/a,m1( 0\(((}7'}3\.6(( /:of Con ]m"t(é( 0/:f47(:0/1 )

Prepared by: @ . j W%M Date: 7//2 6/3‘ g

Checked by: g",és(d;%[}% Date: 7/L 7/%
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CNC-1232.88-00-948 9%
SEERAN

DATA REPORT FOR NONCONFORMING
OR INACESSABLE FLANGES

In response to NRC Bulletin 88-05, Suppiement 1, Catawba Nuclear Station
has found a | inch, 150 pound, raised face, blind fiange, Heat * UE made
from SA105 material that was above maximum hardness (187 Brinetl). The
readings were taken with an EQUOTIP Hardness Tester and the average was
477 Lp which converts to 200 Brinell. The temperature of the flange was
1179 F. Using the temperature correction factor developed by EPRI (+13), the
corrected value is 490 Lp which converts to 211 Brinell. The flange is
located in the Unit | Lube 011 System on the 1B Emergancy Diesel Generator
and s classified as ASME Class 3. Duke's Design Engineering Department is
performing the JCO.

SAMPLE NO. CNS-025-A

LOCATION DRAWING CNI-LD 1503 Rev, 2, ASME Class 3.
SIZE 11inch. 150 Pound |

TYPE Raised Face, Blind

HEAT NO. UE

MATERIAL ASME SA105 (Allowable Max, Hardness 187 Brinell)
IN-SITU HARDNESS TEST 477 Lp (200 Brinell)
TEMPERATURE [17°F (EPRI Correction Factor +13)
CORRECTED HARDNESS 490 Lp (211 Brinell)

DATE FOUND 08/03/88 TIME 1530

DATE REPORTED 08/05/88 TIME 2.00
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cNC-1232 .80 -2B-0856

P7-8 19
. |

FLANGE EVALUATION

SUMMARY

o Sample No. C/\/S ’015:/4 Heat No. UE'_
o Flange Description |"- 150% Forged 77‘((/ Blind Flange.
Sp 105 (Deilled { Togped for %™ WPT connecfron)
o Construction Isometric ___I:ns"r«m eaT pc#a\?/ ML -LD2503
o Design Iso. and Flow Diagram CNM-130[.00 -0192 - 00! z'f (N-2609-2.2.
o Design Conditions 20 ’f'sn‘} (> 200°F _ cCode & Class Asmz [ C[.3
o Corrected Brinell Hardness 211 CMax- M. /97)

o Equivalent Strength /\//’f . -
o Piping Analysis Calculation No. I/A - _
. o Conclusions: U\c Had\<1€ T3 /Y\ou.n‘fcy( on 'f"o/o o{a 'f-a.nk W[t[(j\

s vm*u,( ‘f'o a+r\0§f/\(/( S0 ﬁ\er/ are Ave F//ssuyr /oac{s-
A4 sp. Tube s Tred inTo the flange so Rere should be no
a.yyrﬂczalyte e;&‘\‘:rnw/ /oac(s a.//]?e[ e f/aru// w}ﬁ\sﬁac
he boH“mfy Pre/oau( 50 }'f l{as Som e ieqrﬂ’ tﬂc Jucff/fé/,
Any u/eu'm7 thet m‘u{/\?" Awve been done would be a
seal 4/(/0( ov SnMH f(//f/‘ w/c[o[- The /0415 on fA( #/4«/_/'
are /ou/er\ou.f/\ Hu.f' SLW.U any Crac/cs selunr, ‘f'/\e/
S/\ouu _Ilo'{' Propo7a{“€. Bo\seb( on OWUv review, we con‘SI'[H
{'L\Ts -Ha_,\,qr acu/foxé/( 'For Con‘/hued( 0/(/« ron

Prepared by: 62 . 2 W%,M Date: <5/2 3//6 1

‘ Checked by: M@o/ /%J Date: 2’/?4/3(@
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LEEB HARDNESS TESTING (EQUOTIP)
OF INSTALLED PIPING FLANGES

PROCEDURE 1404.1 ORIGINAL DATE 7/18/88

UBUN VAL

REVISION DATE 9/07/88
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1.0 Scope

1.1

1.2

1.3

UNCONTROLLED DCCUMENT
INFORMATION GNLY

This procedure provides instructions for determining the hardness
of installed flanges using the EQUOTIP Hardness Tester in
response to NRC Compliance Bulletin 88-05.

The Leeb hardness test is a dynamic method based on the principle
of energy measurement. A ball tipped by tungsten carbide impacts
under a spring force against the test surface and then rebounds.
The impact and rebound velocities are measured and processed into
a hardness value which is displayed on the device's digital
readout as an L-value. This number is related to the ratio of
the rebound velocity to the impact velocity of a 3 mm diameter
impact body and multiplied by 1000.

_ Rebound Velocity
L= Impact Velocity 1000

The Leeb hardness number, LHV, is the corrected L-value based on
probe position as calculated in Step 5.3.6. The EQUOTIP Hardness
Tester is a patented trade name of the Leeb hardness test device
based on the acronym for Energy - QUOtient (EQUO).

The operator may rule a test invalid due to inadequate surface
finish or if operator error is involved. If a reading is
discarded, another hardness test is performed and recorded.

If hardness readings are taken in any orientation other than
vertical downward, a correction value must be applied to the
L-value. This correction factor for routine measurements can be
made by subtracting the appropriate amount as shown in Figure 1.

Confirmation of the correctness of the hardness values is
required by repetitive grinding on the edge of the flange and two
sets of sequential hardness tests being made with the mean values
not varying by greater than £10 LHV. The first or second set of
5 consecutive hardness readings for a given group of 10 should be
within a range of +10 L numbers.

If a situation does arise which prevents normal operation of the
test equipment, refer to the operating instruction manual for
possible cause and correction.

2.0 References

2.1
2.2

2.3

3MET3103

Operating instructions for the EQUOTIP Hardness Tester

"Guidelines For Hardness Testing In Response To NRC Bulletin
88-05," a two page EPRI handout

"Degradation And Failure Of Bolting In Nuclear Power Plants
Volume 2," EPRI NP 5769

1404-2
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UNCONTRCLLED DCCLMciii
~ INFORMATION ONLY

3.0 Apparatus
3.1 Equotip Hardness Tester with type "D" impact device
3.2 Digital thermometer with type J thermocouple probe
3.3 Gauss meter capable of measuring 4 gauss

4.0 Limits and Precautions
4.1 The piping connecting to the flange must be intact.
4.2 The insulation must be removed from the flange.

4.3 The following precautions shall be observed.

4.3.1 Do not use the device unless the instrument temperature is
between 40° F (5° C) and 122° F (50° C).

4.3.2 Do not take hardness measurements on critical sealing
surfaces.

4.3.3 Do not place the cocked impact device against head, hands,

arms, etc. and discharge as serious injury may result.

4.3.4 Do not take hardness measurements if the flange is
‘ ’ subjected to excess vibration.

4.3.5 The test is invaiid when conducted in magnetic fields
greater than 4 gauss in strength.

4.4 The instrument's batteries are replaced when the indicating meter
is out of the green portion of its field.

5.0 Method

5.1 The EQUOTIP Hardness Tester contains no adjustments and therefore
only a verification of calibration is necessary.

5.1.1 The verification of calibration shall be performed prior
to and at the close of each day's use. It shall also be
performed each time the batteries are replaced.

5.1.2 Re-verify the instrument after 100 hardness tests are
performed.
5.1.3 Calibration verification is determined by the use of a

standard test block. Make at least five hardness tests on
the standardized test block being valid for the impact
device under investigation. Record the readings on the
"Calibration Verification Data Sheet”.

3MET3103 1404-3



UNCONTROLLED DCCUMENT
INFGRMATION CNLY

——

Make tests no closer than 1/8 inch (3mm) together, and no
closer than 1/4 inch (6mm) from the edge of the block.
The EQUOTIP Hardness instrument shall be considered
verified if 80% of the L readings taken on the test block
deviate no more than 6 L numbers from the mean in L
hardness numbers marked on the block.

5.2 The surface of the specimen to be tested must have a clean,

5.3

3MET3103

smooth metallic surface containing no corrosion products, scale,
or other irregularities that would affect the hardness test.
Excessive surface roughness results in lower L-values and broad
variations of the individual measurements. Cold worked surfaces
produce excessively large L-values. The surface of the flange
should be prepared as follows.

5.2.1 An area of not less than 1-3 square inches should be
prepared on the edge of the flange on which to take the
hardness measurements.

5.2.2 Remove 0.04" - 0.06" material from the edge of the flange
using a coarse grinder to remove any detrimental edge
effects resulting from cold working or decarburization.

5.2.3 Use a handheld die grinder to further prepare the surface |
until the roughness equivalent of a 240 grit surface
finish is obtained.

5.2.4 Care must be exercised not to overheat the surface during
preparation.

Make the hardness test as follows.

5.3.1 Connect the impact device prior to turning on the instru-
ment switch. When it is turned on, the instrument display
will show three zeros and the battery indicator will move
to the green portion of its scale (If the instrument is
not equipped with a battery indicator, the presence of
three zeros in the display indicates that battery power is
adequate). If either of these conditions is not met, the
batteries are discharged and must be replaced.

5.3.2 Allow approximately five minutes for the instrument to
warm-up before taking the first measurements. For all
subsequent measurements, no warm-up or waiting time is
required.

5.3.3 To prepare the device to take a hardness reading, hold the
impact device near its base with one hand and with the
other depress the charging tube towards the base until
contact is felt. The probe "clicks" when properly cocked.
Then allow the tube to slowly return to the starting
position.

1404-4
A-4



UNCONTROLLED DOCUMENT
INFORMATION ONLY

. 5.3.4 To take a harness reading, place the base of the impact
device on the test surface in a clean area making sure it
is flush with the surface and does not rock. Trigger the
impact device by 1ightly depressing the release button on
top of the probe. The hardness value will appear on the
digital display. Record the reading on the "Leeb Hardness
Test Data Sheet".

5.3.5 The next reading can now be taken by repeating Steps 5.3.3
and 5.3.4. A minimum of 10 readings shall be taken per
flange. Record the readings on the data sheet.

5.3.6 If the test position of the impact device is other than
vertical, a correction factor (fcorr) must be used from
Figure 1. LHV is calculated by the following formula and
recorded on the data sheet.

L - fcorr = LHV

6.0 Enclosures
6.1 Figure 1 - Correction Values for Other Impact Directions
6.2 Figure 2 - Hardness Conversion Table

‘ 6.3 An Example of a Leeb Hardness Test Calibration Verification Data
Sheet

6.4 An Example of a Leeb Hardness Test Data Sheet

6.5 An Example of a Physical Data Sheet

3MET3103 1404-5
A-5
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UNCONTRCLLED DOCUMENT|
INFORMATION ONLY

. CORRECTION VALUES FOR OTHER IMPACT DIRECTIONS
Measured L-Value )\
200 ’
7 14 23 33
250
6 13 22 31
300
6 12 20 29
350
6 12 19 27
400
5 11 18 25
450 :
5 10 17 24
: 500
. 5 10 16 22
550
4 9 15 20
600
4 8 14 19
650
4 8 13 18
700
3 7 12 17
750
3 6 11 16
800 '
3 6 10 15
850
2 5 9 14
900
. Figure 1 - Correction Values for Other Impact Directions
3MET3103 1404-6
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UNCONTRCLLED DECUMENT

;. D5 ,
g é‘féﬁ HARDNESS CONVERSION TABLE INFORUIATIGN GRLY 1\
v s e St )
Equotip Rockwell C
Leeb Brinell Scale Rockwell B Tensile
Hardness Hardness 150 Kg Load Scale Vickers Shore Strength
Impact 300 Kg Load Diamond = 100 Kg Load Hardness Hardness 1,000 1bs.
Device D 10MM Ball Indenter 1/16" Ball Number Number  Per Sq.In.
HLD HB HRC HRB HV HS Tens. Str.
456 182 ‘ 89 189
454 180 89 187 87
452 179 88 185 85
450 177 88 183
448 175 88 182 84
446 174 87 180 '
444 172 87 178 83
442 171 86 176 82
440 169 86 175
438 168 86 173 81
436 166 85 171
434 165 85 170 80
432 163 84 168
430 162 84 166 78
428 160 83 164
426 158 83 163
424 157 82 161 76
422 156 82 159
420 154 82 158 74
418 153 81 156
416 151 81 155
414 150 80 153 72
412 148 80 151
410 147 79 150 70
408 145 79 148
406 144 78 147
404 143 77 145 68
402 141 77 143
400 140 76 142
398 138 76 140 66
396 137 75 139
394 , 136 75 137
392 134 74 136 64
390 133 74 134
388 132 73 133
386 130 72 131 62
384 129 ' 72 130
382 128 71 128
380 126 71 127 _ 60
378 125 70 126
376 124 69 124
374 122 69 123 58
372 121 68 121
370 120 67 : 120 56
368 119 67 119

Figure 2- Hardness Conversion Table
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LEEB H/ S TEST ' ‘
’ CALIBRATION VER) TION DATA SHEET

Time Performed Time Performed Time Performed

L-Values L-Values L-Values
1 1. 1
2 2. 2
3 3. 3
4. 4. 4.
5. . 5. 5.
Time Performed Time Performed Time Performed
L-Values L-Values L-Values
1 1. 1
2 2. 2
3 3. 3
4. 4. 4.
5. - 5. 5.
Time Performed Time Performed Time Performed
L-Values L-Values ) L-Values
1 1. 1 =
=
o
—_—
2 2. 2 = =
—f
o
3 3. 3. = =
= r—
= p—
= "
4 4 4 5 =
=2
5 5. 5. o =
'_Z__ c™D
=
-~ =
Operator Date Test Block Value ™
—
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LEEB HARDNF‘ST DATA SHEET

Operator Specimen ID/N
Date EQUOTIP S/N
Hardness Readings ( L-Value )
Metal Average Correction
Removed 7 8 9 10 Hardness Position Factor LHV
[—]
Comments: -
c
—_—
= ==
=
=
:ﬁ r—-
=2 -
cy O
=
[
> o
55 c
=
- =
r~
=
—




UNCONTRCLLED DGCUMERT
INFORMATION CNLY

PHYSICAL DATA SHEET

Operator Digital Therm S/N
Date - Cal Due Date
Flange ID/N Gauss Meter S/N
Cal Due Date
3 * Caliper S/N

Cal Due Date

//
W
bod

Width of Rim (Q)

Diameter (0) 'or Circumference

Temperature

Magnetic Field

Vibration

Marking:

Surface Finish (Forged or rolled, Machined, Flame Cut)

1.

2.

3.

4.

Comments:

1404-10
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TI 1572 1 VINE (NSAC/EPRI) 12-JUL-88 17:04 EDT
SUBJECT: NRC Bulletin 88-05 -- Temperature Correction Factors for
In-Situ

EPRI has developed the following correction factors for in-situ Equotip
hardness testing which must be performed at elevated temperatures. This
correlation has been provided to NRC for information, but it has not been
formally reviewed by NRC. These factors are for A-105 material. Our previous
NETWORK entry TI-1557, dated July 7, 1988, noted the need for these correction
factors. These factors should be added to the measured hardness (Equotip "L"
value) to obtain the corrected (75 degrees F) hardness prior to conversion to
Brinell. The table should be linearly interpolated for values between those
listed. It is recommended that the temperature be measured with a surface
contact pyrometer capable of calibration within plus or minus 10 degrees F.
(Omega and Fluke are two manufacturers of such devices.) It is also
recommended that, if possible, the temperature be measured in the same local
area where the hardness measurement is made. Please note the temperature and
the correction factor in the "remarks" data field of the previously provided
diskette when reporting results for the industry database.

Measured Temperature (F) Temperature Correction (L)
75 0
100 8
125 16
150 22
175 : 28
200 33
225 38
250 42
275 46
300 49
325 52
350 : 54
375 56
400 58
425 60
450 62
475 64
500 ' 66
525 68
550 ' . 70
575 72
600 74

INFORMATION CONTACT: Biff Bradley (202) 872-1280
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