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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 Supplement 2, the contents of this Duke response are inclusive of 
all actions taken in our investigation into Bulletin 88-05 through August 5., 
1988.  

Upon receipt of NRC Bulletin 88-05, Duke Power assembled an interdepartmental 
task force to pursue the investigation into the bulletin. This task force was 
composed of personnel from each of the company departments primarily concerned 
with the Duke nuclear power program. These departments include the Design 
Engineering Department, Purchasing Department, Nuclear Production Department, 
and the Quality Assurance Department. On site support was also provided by the 
Duke Construction and Maintenance Department.  

An action plan was developed by the task force to define the initial interface 
with vendors possibly supplying Duke with WJM and PSI components in order to 
identify these items as expeditiously as possible. Subsequent actions in the 
areas of documentation search, identification of component locations, testing 
(both laboratory and in-situ), analysis and evaluation, and documentation were 
also developed by the task force. Problem Investigation Reports (PIR) were 
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 WJM or PSI.  
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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 WJM or PSI. Approximately 80 vendors failed 
to respond to this letter.  

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

Duke then began a review of purchase orders written to those vendors that 
failed to 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 

All identified flanges found instock and not connected to other components 
(i.e. spare Delaval diesel generator or Westinghouse motor coolers) were 
removed from stock and sent to the Duke Power Metallurgy Laboratory. For each 
heat and size of flange received from one to four were examined by chemical 
analysis, hardness testing, tensile testing, and macro etching. Chemical 
analysis was performed by Chicago Spectro Service Laboratory, Inc. 4848 South 
Kedzie Ave. Chicago IL 60632. Tensile test samples were machined by Law 
Engineering .Services, Charlotte, NC. Both companies are approved vendors for 
providing the above services under the Duke Power QA program. The hardness 
tests, pulling of the tensile samples, and macro etching were performed 
inhouse under the QA program of the Metallurgy Laboratory of the Production 
Support Department of Duke Power Company. Hardness tests were performed using 
a Rockwell B Hardness Tester and were taken on a flat surface where the sample 
for chemical analysis was 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 

WJM/PSI flanges identified in warehouse stock will not be installed in the 
Duke nuclear stations. Upon final resolution of NRC Bulletin 88-05, these 
flanges will be scrapped if not used for laboratory testing.  

At this time Duke does not plan any further corrective actions for installed 
flanges, pending industry's generic resolution of this bulletin. Flanges 
installed in safety related applications that failed the in-situ hardness 
testing have justifications for continued operation written as described in 
Sections 2.4 and 4.4 of this document. There were no deviations determined 
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 STATION - NRC BULLETIN 88-05 INVESTIGATION 

2.1 OVERVIEW 

Through August 5, 1988 nine (9) WJM/PSI flanges had been identified as ordered 
for Oconee Nuclear Station. Two flanges were transferred from Catawba for use 
at Oconee. Each of these flanges was given a unique sample number designation 
and tabulated as appropriate behind either Tab 2.1, 2.2, or 2.3 depending on 
the installation or safety/non-safety related status.  

2.2 TEST RESULTS 

Eight flanges were tested in-situ using an EQUOTIP hardness tester. The Leeb 
hardness values obtained were corrected for temperature using a correlation 
factor developed by EPRI and then converted to 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" lists 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 item ONS-002 it can be seen that it differs. ONS-002-A was 
macro etched and determined to be a forging.  
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2.3 REPORTABLE ITEMS 

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

2.4 JUSTIFICATION FOR CONTINUED OPERATION (JCO) 

A JCO for flange ONS-004A reported to the NRC as having failed the in-situ 
hardness test was performed by the Duke Design Engineering Department. This 
JCO is located behind Tab 2.6 and is identified as Design Engineering 
Calculation OSC-3190.  
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN 
SAFETY RELATED SYSTEMS 

(Oconee) 

SAMPLE # BEAI# IZ YPE LOCATION 

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

ONS-003-A J05092 6061273 12" BL, RF Low Pressure Service Water 

ONS-004-A H08878 25904 1" RF, TH Emergency FWPT Oil 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 
NON INSTALLED 

(Oconee) 

SAMPLE EQ.# HEAL" IZ RAIN SCHI IAL I=E 

ONS-002-A N63503 COP 1" 900# 80 RF, WN 
ONS-002-B N63503 COP 1" 900* 80 RF, WN 
ONS-002-C N63503 COP 1" 900# 80 RF, WN 

RF = Raised Face 
WN = Weld Neck 
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LIST OF KNOWN WJM &PSI FLANGES 
(Oconee) 

LINE ITEM PQ# HEAIT IAG# ORDERED #INSTALLED #ATLAB #0TB 

OA Non OA 

ONS-001 G54783 ETNF ON-34530 6 61 0 0 0 
ONS-002 N63503 COP ONS-55630 3 0 0 3 0 
ONS-003-A Transfer 6061273 ON-40830 0 12 0 0 0 
ONS-004-A Transfer 25904 ON-46611 0_13 0 0 0 

Total 9 8 0 3 0 

Installed 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#H08878, Transfer Rec.*7310 852771, to repair 
the EFW PT Oil Coller-RW#22842D.  
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NRC 66-05 
MATERIALS WORKSHEET 

Plant Oconee Unit Standby Shutdown Facilit (1 .2 & 3) 
Line Item ONS-001 Transaction (A/C/D) C 
Heat-Lot ETNF ASME Class 3 
Commedity FLG Diameter 6 
Schedual 80 Ratinq Q 
Type RL WN Spec. 105 
Grade NA Source WJM 
Vendor (WJM orPSI) WJM CMTR Date 01/11/82 
NCA-3800 (Y/N) Y 
Supplier 1 HUB Inc. Supplier 2 
Quanite 6 Quanity In Stock 0 
Installed-Acess ; Installed-Not Acess 0 
Add Test Results (Y/M) Y Add Remarks (Y/0) Y 

The six flanges are located in the Standby Shutdown facility, on an ASME 
Clas 3sy3tem. All flanges were marked 6-WJ-900-SA- 105-ETNF-S-80.  
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NRC 88-05 
TEST DATA WORKSHEET 

Test Results for Line Item ONS-001 -- Specimen ID ONS-001-A 

Test Data CMTR Data 
Tensile Strength (psi) - 80.671 
Yield Strengtb (psi) 51,652 
* Elongation 28.0 
S Reduction In Area - 64.0 
liardness (BHN) 151 

% Carbon 0.20 
% Mangane- 1.15 
5 Silicon 0.27 
* Phospherous - 0.018 
* Sulfur 0.010 
% Chromium.Nickel 
% Molybdenum 

Heat Treatment NORM 

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

The hardness testing was performed in-situ using an EQUOTIP Hardness 
Tester. Approxirmately 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 secondset 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 415 
LD for flange ONS- 001 -A. The temperature of the flange was ambient and 
there vwas no vibration or magnetic field.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item ONS-001 Specimen ID ONS-001-B 

Test Date CMTR Data 
Tensile Strength (psi) -80671 
Yield Strength (psi) 51,652 
* Elongation - 28.0 
* Reduction In Area - 64.0 
Hardness (8HM) 144 

% Carbee 0.20 
% Manganese 1.15 
* Silicon 0.27 
% Phasphorous - 0.018 
* Sulfur 0.010 
* Chromium .Nickel 
% Mo1lybdenum-

Heat Treatment NORM 

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

The hardness testing was performed in-situ using an EQUOTIP Hardness 
Tester. Approximatel y 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 vithin 10 L-unitsof the average of the 
first set, the data vas valid. The average value of the two sets data was 406 
LD for flange ONS- 001 -8. The temperature of the flange was ambient and 
there was no vibration or magnetic field.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item ONS-001 -- Specimen ID ONS-001-C 

Test Data CMTR Data 
Tensile Strength (psi) - 80671 
Yield Strength (psi) 51,652 
* Elongation - 28.0 
% Reduction In Area 64.0 
Hardness (BHM) 148 

% Carbon 0.20 
% Manganese 1.15 
" Silicon - 0.27 
" Phosphorous 0.018 
% Sulfur 0.010 
Z Chromium .Nickel 
% Molgbdenom -

Heat 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 was removed from the outside 
edge of the flange and ten hardness readings were taken. The surface vas then 
reground and a second set of ten hardness readings was taken. If the average 
of the secondset of reading vesvithin 10 L-unitsof the average of the 
first set, the data vas valid. The average value of the two sets data was 412 
LD for flange ONS- 001 -C. The temperature of the flange was ambient and 

there was no vibration or magnetic field.  
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NRC 88-05 
TEST DATA WORKSHEET 

Test Results for Line Item ONS-001 -- Specimen ID ONS-001- D 

Test Data CMTR Data 
Tensile Strength (psi) -80671 
Yield Strength (psi) 51,652 
% Elongation - 28.0 
Z Reduction In Area - 64.0 
Hardness (BHM) 150 

% Carbon 0.20 
* Manga nese 1.15 
* Silicon 0.27 
* Phosphorous 0.018 
* Sulfur 0.010 
% Chromium 
% Nickel 
% Molgbdenum 

Heat Treatment NORM 

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

The hardness testing vwas performed in-situ using an EQUOTIP Hardness 
Tester. Approxi matel y 40-60 mils of metal was removed from the outside 
edge of the flange a nd ten hardness readings were taken. The surface was then 
reground and a ,econd set of ten hardness readings was taken. If the average 
of the secondsetof readingsvasvithin 10 L-unitsoftheaverageof the 
first set, the data vwas valid. The average value of the two sets data was 414 
LD for flange ONS- 001 - D. The temperature of the flange vwas ambient and 

there was no vibration or magnetic field.  
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NRC 66-05 

TEST DATA WORKSHEET 

Test Results for Line Item ONS-001 -- Specimen ID ONS-001-E 

Test Data CMTR Data 
Tensile Strength (psi) -80671 

Yield Strength (psi) 51,652 
Z Eloagation 28.0 
% Reduction in Area 64.0 
Hardness (BHM) 151 

S Carbon 0.20 
% Manganese 1.15 
S Silicsa 0.27 
S Phosphoreas 0.018 
Z Sulfur - 0.010 
% Chromi
% Nickel 
% Molybdenoum 
Heat Treatment ]1ORM 

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 ves removed from the outside 
edge of the flange and ten hardness reedi ngs were taken. The surface was then 
reground and a second set of ten hardness readi ngs we taken. If the average 
ofthesecondsetofreadingwas within 10 L-unitsof theaverageof the 
first set, the data vas valid. The average value of the two sets date wee 416 
L for flange ONS- 001- E. The temperature of the flange was ambient and 
there vee no vibration or magnetic field.  
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NRC 88-05 
TEST DATA WORKSHEET 

Test Results for Line Item ONS-001 -- Specimen ID ONS-001-F 

Test Data C MTR Data 
Tensile Strength (p31) - 80,671 
Yield Strength (psi) -51652 
% Elongation - 28.0 
% Reduction In Area - 64.0 
Hardness (BHN) 150 

% Carbon 0.20 
% Manganes - 1.15 
% Silicon 0.27 
* Phosphoreas 0.018 
% Sulfur 0.010 
* Chromium 
% Nickel .MolybdenUm
Heat Treatment NORM 

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

The hardness testing vas performed in-situ using an EQUOTIP Hardness 
Tester. Approximetely 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 sacond set of ten hardness readings was taken. If the average 
of thesecondsetof readings wasvithin 10 L-unitsof theaverageof the 
first set, the data vas valid. The average val ue of the two sets data was 414 
L 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 

Plant Oconee Unit Warehouse 
Line Item ONS-002 Transaction (A/C/D) * 

Heat-Lot COP ASME Class 2 
Commodity FLG Diameter 1 
Scbedual 40 Rating 600 
Type RF, Spec. 105 

Grade NA Source PSI 

Yendor (WJM orPSI) PSI CMTR Date 01/28/88 
NCA-3800 (Y/N) Y 

Supplier 1 DuBose Steel, Inc. Supplier 2 
Quanita 3 Quanity In Stock 3 
Installed-Acess 0 Installed-Not Acess 0 
Add Test Results (Y/N) Y Add Remarks (Y/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 ON-002 -- Specimen ID ONS-002-A 

Test Data CMTR Data 
Tensile Strength (psi) 73,000 88,079 
Yield Strength (psi) 48,100 5, 
* Elongation 24 24.0 
* Reduction in Area 26 52.0 
Hardness (BHN) 137 

* Carbon 0.20 0.27 
* Manganese 0.86 0.99 
* Silicon 0.19 0.31 
* Phosphorous 0.017 0.010 
* Sulfur 0.020 0.023 
% Chromium 0.05 .% Nickel 0.03 
% Molybdenum <0.01 

Heat Treatment NORM 

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 and EQU0TIP hardness testers. The Rockwell B 
Hardness (75 for ONS-002-A) was converted to Brinell using Table 2 from 

ASTM El 40 and entered into Test Data Worksheet. One EQU0TIP Hardness 
Value (408 LD) was obtained from at the same location as the Rockwell 8, a 
flat surface where the sample for chemical anal ysis was removed. A second 
EQU0TIP Hardness Value (413 LD) was obtained after removing 

approxi matly 60 mils of metal from the rim of the flange. Chemistry was 
performed by an outside laboratory on Duke's Approved Vendors List. Tensile 
specimens were approximatly 1/4inch in diameter and the test was 
performed inhouse.  
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NRC 86-05 

TEST DATA WORKSHEET 

Test Results for Line Item ONS-002 -- Specimen ID ONS-002-B 

Test Data CMTR Data 
Tensile Strength (psi) 70,300 88,079 
Yield Strength (psi) 46400 55,674 
% Elongation 37 24.0 
% Reduction In Areo 61 52.0 
Hardness (BHN) 139 

% Carbon 0.20 0.27 
% Manganese 0.85 0.99 
Z Silicon 0.19 0.31 
% Phosphorous 0.017 0.010 
% Sulfur 0.021 0.023 
% Chromium 0.05 .Nickel 0.03 
% Molybdenum <0.01 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Materials Laborator y on material 
from stock using Rockwell 8 and EQU0TIP hardness testers. The Rockwell B 
Hardness (76 for ONS-002-B) was converted to Brinell using Table 2 from 
ASTM El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 
Value (405 LD) was obtained from at the same location as the Rockvell B, a 

flat surface where the sample for chemical analysis was removed. A second 
EQUWTIP Hardness Value (406 Lo) was obtained after removing 

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

performed by an outside laboratory on Duke's Approved Vendors List. Tensile 
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 Item ONS-002 -- Specimen ID ONS-002-C 

Test Data CMTR Data 
Tensile Strength (psi) 68,900 88,079 
Yield Strength (psi) .47,500 55 4 
* Elongation 30 24.0 
* Reduction In Area 52 52.0 
Hardness (BHM) 147 

" Carbon 0.23 0.27 
" Manganese 0,84 0.99 
" Silicon 0.20 0.31 
" Phosphoros 0.014 0.010 
" Sulfur 0.015 0.023 
% Chromium 0.03 .Nickel 0.03 
" Melbhdenum <0.01 

Heat Treatment NORM 

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

Hardness as performed at our inhouse Materials Laboratory on material 
from stock using Rockwell B and EQ UOTIP hardness testers. The Rockwell 8 
Hardness (79 for ONS-002-C) was converted to Brinell using Table 2 from 
ASTM El40 and entered into Test Data Worksheet. One EQU0TIP Hardness 
Value (404 Lr) was obtained from at the same location as the Rockvell B, a 
flat surface where the sample for chemical anal ysis was removed. A second 
EQUOTIP Hardness Value (396 LD) 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 Vendors List.  
Tensile specimens were approximatl y 1/4 inch in diameter and the test was 
performed i nhouse.  
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NRC 88-05 

MATERIALS WORKSHEET 

Plant Catawba Unit 2 (Oconee) ONS-003-A 
Line Item CNS-005 Transaction (A/C/D) C 
Heat-Lot 6061273 ASME Class 2 
Commodity FLG Diameter 12 
Schedual 80 Rating 150 
Type B Spec. 105 
Grade NA Source WJM 
Vendor (WJM orPSI) WJM CMTR Date 03/30/83 
NCA-3800 (YIN) Y 

Supplier 1 McJunkin Corporation Supplier 2 
Quanitj 4 Quanity In Stock 0 
Installed-Acess 1 Installed- Not Acess 0 
Add Test Results (Y/N) Y Add Remarks (Y/M) Y 

One 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 68-05 
TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) -82,000 

Yield Strength (psi) 44,900 
% Elongation 32.0 
% Reduction In Area 61.0 
Hardness (BHN) 153 

% Carbon - 0.24 
% Manganese - 1.18 
% Silicon 0.23 
5 Phosphorous 0.006 
% Sulfur 0.022 
% Chromium 
% Nickel 
% Molybdenum 

Heat Treatment None given on CRTM.  

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 mil 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 

LD for flange CNS- 005-A. The temperature of the flange was 100.40 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 LD.  
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NRC 66-05 
MATERIALS WORKSHEET 

Plant Catawbe Unit 1(Oconee) ONS-004-A 

Line Item CNS-019 Transaction (A/C/D) C 

Heat-Lot 25904 ASME Class 2 

Commodity FLG Diameter 1 

Schadual N/A Rating 150 

Type RF. H Spec. 105 
Grade NA Source WJM 

Vendor (WJM orPSI) WJM CMTR Date 07/21/82 

NCA-3800 (YIN) Y 

Supplier 1 GugonAllogus Inc. Supplier 2 

Quanity 15 Quanity In Stock 4 
Installed-Acess 1? Installed-Not Acess ? 

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

CNS- 01 9-A wae exami ned 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 imtalled on the Emergency Feedwater PT Oil Cooler 

a safety related system. The flanges were marked 1 "-WJ- 1 50-SA- 105

GDDE.  
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NRC 68-05 

TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) 99,200 96,970 
Yield Strength (psi) 68,000 69,370 
* Elongation 21 23.5 
% Reduction In Area 52 51.0 
Hardness (BHN) 205 

" Carbon .30 0.31 
% Manganese .75 0.76 
% Silicon .22 0.25 
% Phosphorous .020 0.018 
" Sulfur .024 0.024 
" Chromium 0.16 
% Nickel 0.07 
% Molybdenurm 0.01 
% Vanadium 0.068 

Heat Treatmeat Not given on CMTR 

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

Hardness was performed at our inhouse Materials Laboratory on material 
from stock using Rockvell B hardness tester. The Rockwell B Hardness 
(94 for CNS-01 9-A) vas 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 approxintl y 1 /4 inch in diameter and the tests were performed 

i nhouse.  
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DATA REPORT FOR NONCONFORMING 
OR INAESABLE FLANGES 

In response to NRC Bulletin 88-05, Supplement 1, Oconne Nuclear Station 
has found a 1 inch, 150 pound, raised face, threaded flange, Heat # GDDE 
made from SA105 material that was above maximum hardness (187 Brinell).  
The readings were taken with an EQUOTIP Hardness Tester and the average 
was 462 LD which converts to 187 Brinell. The temperature of the flange 
was 800 F. Using the temperature correction factor developed by EPRI (+2), 
the corrected value is 464 LD which converts to 189 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 63 1. 1, (Reference Drawing 
OFD- 1 33A- 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 SAl05 (Allowable Max. Hardness 187 Brinell) 
IN-SITU HARDNESS TEST .2j.L (187 Brinell) 
TEMPERATURE a. 0o F (EPRI Correction Factor +2) 
CORRECTED HARDNESS 464 L (189 Brinell) 
DATE FOUND 07/26/88 TIME 1.5:.Q 
DATE REPORTED 07/28/88 TIME 14:45 
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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: July 26, 1988 
Time Found: 15:00 
Date of Call: July 28, 1988 
Time of Call: 14:45 
Duke Personnel Participating: S.G. Benesole, C.L. Harlin, D.E. Whitaker and 

J.S. Warren 
NRC Duty Person: Reckley 
Unit(s) Affected: Oconee 1 
Power Level - Unit 1: 100% 
Power Level - Unit 2: 100% 
Power Level - Unit 3: 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: EFWPT Oil Cooler Pump, Unit 1 Only 
Class: Duke Class F (QA 1) ANSI B31.1 
Temperature: 80 degrees-F 

J.S. Warren 
Licensing 

JSW/218/bhp 

xc: S.G. Benesole 
R.D. Ivey 
R.L. Williams 
C.L. Harlin 
D.E. Whitaker 
N.A. Rutherford 
P.F. Guill 
CN-801.01 
CN-815.02 
(9) 
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;oma 0o0fC A 3-881 PORM 101.1 REVISION 1' 

CERTIFICATION OF ENGINEERING CALCULATION 

STATION AND UNIT NUMBER C Orlc l-l Z/2 3 
TITLE OF CALCULATION (0 P f r 0z /:+ /u_ Q#, ltx0 

P/Z R Va, 4- - O08866 
CALCULATION NUMBER 

ORIGINALLY CONSISTING OF: 

PAGES THROUGH 

TOTAL ATTACHMENTS TOTAL MICROFICHE ATTACHMENTS 

TOTAL VOLUMES 

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

ORIGINATED BY DATE 

CHECKED BY DATE 2- b4; 

APPROVED BY DATE 

ISSUED TO GENERAL SERVICES DIVISI N DATE 

RECEIVED BY GENERAL SERVICES DIVISION DATE 

MICROFICHE ATTACHMENT LIST: 0 Yes *o SEE BACK OF FORM 

ISSUE REV CALCULATION PAGES (VOL) ATTACHMENTS (VOL) VOLUMES ORIG CHKO APPR DATE 
NO.  

REVISED OELETED ADDED REVISED OELETED ADDED OELETED ADED CATE OATE CATE AEC'D 
2 6-1.ATE 
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I a, 2  DOCUMENTATION SUMMARY 6A .  

1.1 Design Procedure utilized in the preparation of these calculations based on 

internal ; external f: pressure criteria 

a. Calculation for required pipe wall thickness: 

b. Calculation for overpressure capability for prespecified pipe wall 

thicknesses: 

c. Method utilized for calculations: Manual Computer 

Mark "X" in all applicable blocks.  

1.2 Brief Statement of Problems: 5 F c, C; 0- CO4 C{ 

1.3 Statement of the Relation to Nuclear Safety: R r. (e/t s F 

1.4 Applicable Codes and Standards Utilized: 

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

1.5 List All Other Design Criteria Utilized:_ __ ___ __ 

1.S List Design Crteria in the PSAR/FSAR bearina on these calculations, including 

page, paragraph, and revision date as applicaDle: 

1.7 List all Other Design Assumptions Utilized: _ /c_ 

1.8 Statement of General or Specific Conclustions, As Applicabie: Tf ^ 

1.9 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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DATA REPORT FOR NONCONFORMING 
OR INACESSABLE FLANGES 

in response to NRC Bulletin 88-05, Supplement 1, Oconne Nuclear Station 
has founa a I inch, 150 pound, raisea face, threaded flange, Heat # GDDE 
made from SAl05 material that was above maximum hardness (187 Brinel).  
The readings were taken with an EQUOT!P Hardness Tester and the average 
was 462 LD which converts to 187 Brinell. The temoerature of the flange 
was 800 F. Using the temperature correction factor developed by EPRI (+2), 
the corrected value is 464 LD wnich converts to 189 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 831.1, (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 I Inch, 150 Pound 
TYPE Raised Face. Threaded 
HEAT NO. SQQE 
MATERIAL ASME SA105 (Allowable Max. Hardness 187 Brinell) 
IN-SITU HARDNESS TEST (187 Brinell) 
TEMPERATURE Q.0 F (PPI Corrpctlon Factor *m 
CORRECTED HARDNESS (4LDLI89 Brinell) 
DATE FOUND 07/26/88 TIME 5:0t0 
DATE REPORTED TIME E



August 9, 1988 

Memo to File 

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

PIR #4-88-150 was written as an "umbrella" 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 Piping 
Supplies, Incorporated.  

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

The slight increase in hardness was concluded not to be significant considering 
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.  

By: Robert L. Morg, Jr. Approved by: Robert L. opeJr.  
Design Engineer 1 u vsign 

RLM/hrt 

cc: M. S. Sills 
Central Records 

2.6-5



FLANGE EVALUATION 

SUMMARY 

o Sample No. OAJ5 -004--/V Heat No. G DDE 

o Flange Description "- Fare< 6 e / 5 c r-c-*er, 

o Construction Isometric ju e /3 54L 7 3 

o Design Iso. and Flow Diagram 64-OOA.5 f &v 1 OF~ - t33A -/.2

o Design Conditions O _lo 7a oF Code & Class 

o Corrected Brinell Hardness I 1 

o Equivalent Strength ikoX 10 60 P re ̂  I 

o Piping Analysis Calculation No. OSC -/ 5 / Pr oble' i- -3 ) 
o Conclusions: T e f/. re 7 1 ae <</ 

5er vC e n YOAv o K m e 6k t (/t /a O 5 

o /7 4 77 X - e i n' o LO 59 To CO-y 

Prepared by: - Date: 2 F 

Checked by: 
Date: _7__ 
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3. MCGUIRE NUCLEAR STATION - NRC BULLETIN 88-05 INVESTIGATION 

3.1 OVERVIEW 

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

3.2 TEST RESULTS 

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

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

SAMPLE HEAT# SIZE DEVIATIONS FROM SPECIFICATION 

MNS-001-A CMP 6" None 
MNS-001-B CMP 6" None 
MNS-001-C CMP 6" None 
MNS-001-D CMP 6" None 
MNS-002-A 1533 1" Yield Strength Low 
MNS-002-B 1533 1" None 
MNS-002-C 1533 1" None 
MNS-002-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-004-8 6X11375 8" None 
MNS-004-C 6X11375 8" None 
MNS-004-0 6X11375 8" None 
MNS-005-A AAZ-84 1 1/2" None 
MNS-005-B AAZ-84 1 1/2" % Elongation Low 
MNS-005-C AAZ-84 1 1/2" % Elongation Low 
MNS-005-D AAZ-84 1 1/2" None 

*When evaluating the tensile test data it should be taken into account that 
only one specimen was obtained from each flange and that because of the flange 
size the tensile specimen may not have 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 WJM/PSI flanges had been identified as ordered for 
use at McGuire Nuclear Station. Each of these flanges was given an unique 
sample number designation and tabulated as appropriate behind either Tab 3.1, 
3.2 or 3.3 depending on the installation or safety/non-safety related status.  

3.2 TEST RESULTS 

No in-situ testing was done at McGuire. The locations of 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. All 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 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 1 1/2" None 
MNS-005-B AAZ-84 1 1/2" % Elongation Low 
MNS-005-C AAZ-84 1 1/2" % Elongation Low 
MNS-005-D AAZ-84 1 1/2" None 

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

3.4 JUSTIFICATIONS FOR CONTINUED OPERATION 

None required.  
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN 
SAFETY RELATED SYSTEMS 

(McGuire) 

SAMPLE PO# BEATP SIZE TYPE LOCATION 

MNS-007-? F33884 80508 1" RF, SW Steam Supply to Aux. Equipment 
MNS-007-? F33884 80508 1" RF, SW Steam Supply to Aux. Equipment 
MNS-007-? F33884 80508 1" RF, SW Steam Supply to Aux. Equipment 
MNS-007-? F33884 80508 1" RF, SW Steam Supply to Aux. Equipment 
MNS-007-? F33884 80508 1" RF, SW Steam Supply to Aux. Equipment 
MNS-007-? F33884 80508 1" RF, SW Steam Supply to Aux. Equipment 
MNS-007-? F33884 80508 1" RF, SW Steam Supply to Aux. Equipment 

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

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

RF = Raised Face 
SW = Socket Weld 
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN 
NONSAFETY RELATED SYSTEMS 

(McGuire) 

SAMPLE P09 HA# SIZ IIPE LQCATION 

MNS-002-? K07S33 1533 1" RF, SW 2B1 Feedwater Heater 
MNS-002-? K07833 1533 1" RF, SW IC2 Heater Drain Tank Pump 
MNS-002-? K07833 1533 1" RF, SW 1C2 Heater Drain Tank Pump 

MNS-006-? F21954 A23 3/4" RF, SW Unit I Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit I Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 1 Feedwater Relief Valve 
MNS-006-? E21954 A23 3/4" RF, SW Unit 1 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 1 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 1 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit I Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF. SW Unit 1 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 1 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 1 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 1 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit I Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 2 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 2 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 2 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 2 Feedwater Relief Valve 
MNS-006-? F21954 A23 3/4" RF, SW Unit 2 Turbine Exhaust System 
MNS-006-? F21954 A23 3/4" RF, SW Unit 2 Turbine Exhaust System 
MNS-006-? F21954 A23 3/4" RF, SW lB FWP Turbine Stop Valve 
M1NS-006-? F21954 A23 3/4" RF, SW IB FWP Turbine Stop Valve 

MNS-007-? F33884 80508 1" RF, SW Unknown Or Sold As Surplus 
MNS-007-? F33884 80508 1" RF, SW Unknown Or Sold As Surplus 
MNS-007-? F33884 80508 1" RF, SW Unknown Or Sold As Surplus 

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

RF = Raised Face 
SW = Socket Weld 
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LIST OF KNOWN WJM & PSI FLANGES 
NON INSTALLED 

(McGuire) 

SAMPLE 2f HEAI! SZ RATING SCEDULE ITE 

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 RE. 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 1" 1500# 80 RF, SW 
MNS-002-C K07833 1533 1" 1500# 80 RF, SW 
MNS-002-D K07833 1533 1" 1500# 80 RF, SW 
Thirteen additional flanges (Line Item MNS-002) will be held held at the laboratory 
until the resolution of 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# 40 RE WN 
MNS-004-B N51903 6X11375 8" 150# 40 RF, WN 
MNS-004-C N51903 6X11375 8" 150* 40 RF, WN 
MNS-004-D N51903 6X11375 8" 150# 40 RF, WN 

MNS-005-A N54248 AAZ-*84 1 1/2" 300 # 40 RF, WN, Orifice 
MNS-005-B N54248 AAZ-84 1 1/2" 300# 40 RF, WN, Orifice 
MNS-005-C N54248 AAZ-84 1 1/2" 300# 40 RF, WN, Orifice 
MNS-005-D N54248 AAZ-84 1 1/2" 300# 40 RF, WN, Orifice 
Six additional flanges (Line Item MNS-005) will be held held at the laboratory until 
the resolution of NRC Bulletin 88-05 is complete.  

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

LINEITEM P# .HEAI# TAG, # #ORDERE) #INSTAL 'D#ATLAB #01 

OA Non OA 

MNS-001 N51903 CMP MC-27750 4 0 0 4 0 
MNS-002 K07833 1533 MC-21367 20 0 31 17 0 
MNS-003 N54234 CKS MC-27705 10 0 0 9 12 
MNS-004 N51903 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 F33884 80508 N/A 10 7 ?3 0 ? 
MNS-008 H47078 - N/A 0 ? 

TOTAL 84 44 

1Used in non-0A applications, 2B1 Feedwater Heater and IC2 Heater Drain Tank Pump.  
20ne was rejected due to lack of marking.  
3Three have either been used in non-0A applications or discarded.  
4May be difficult to determine location because of way traceability was maintained 
during construction. Would involve hand search of weld tickets.  
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NRC 68-05 

MATERIALS WORKSHEET 

Plant McGuire Unit Warehouse 
Lie Item MNS-001 Treasection (A/C/D) C 
Heat-Lot CMP ASME Class 2 
Commodity FLG Diameter 6 
Schedeal 40 Roting 150 
Type RF2W Spec. 105 
Grade NA Source PSI 
Vendor (WJM orPSi) PSI CMTR Date 01/06/88 
NCA- 3800 (/0) Y 

Supplier I DuBose Steel, Inc. Supplier 2 
Quanity 4 Quamity In Stock 4 

Installed-Acess 0 instaled-not AcQss 0 
Add Test Results (YI) Y Add Remark3 (Y/1) Y 

MNS-001 -A vw examined metallographically and found to be a forging. All 
flange were marked 6 PS 150 SA 105 CMP STD.  
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NRC 88-05 
TEST DATA WORKSHEET 

Test Results for Line Item MNS-001 -- Specimen ID MNS-001-A 

Test Data CMTR Data 
Tensile Strength (psi) 74,800 70,676 
Yield Strength (psi) 48,.LQ 36150 
* Elongation 32 25.0 
* Reduction In Area 64 53.3 
Hardness (BHM) 150 

% Carbon 0.18 0.23 
s Manganese 0.87 .0.90 
1Z Silico 0.21 0.22 
% Phosphorous 0.009 0.011 
* Sulfur 0.013 0.022 
* Chromium 0.16 

0.10 
% Mlbdeaum 0.02 

Heat Treatment None shown on CMT1R.  

Another Test For This Line 3tem? Y Add Remarks? Y 

Hardness wes performed at our inhouse Materials Laboratory on material 
from stock using Rockwell Band EQUOTIP hardness testers. The Rockwell B 
Hardness (80 for MNS-001-A) was converted to Brinell using Table 2 from 
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardness 
Value (379 LD) was obtained from at the same location as the Rockvell 8, a 
flat surface where the sample for chemical anal ysis was removed. A second 
EQUOTIP Hardness Value (399 LD) was obtained after removing 

approxirmatly 60 mils of metal from the rim of the flange. Chemistry was 
performed by an outside laboratory on Duke's Approved Vendors List.  
Tensile specimens were approximatly 1/2 inch in diameter and the test ws 
performed inhouse.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line ite MNS-001 -- Specimen ID MNS-001-8 

Test Data CMTR Data 
Tensile Strength (psi) 76,600 70,676 
Yield Strength (pi) 46j00 36.150 
* Elongation 31 25.0 
* Reduction In Area 64 53.3 
Hardness (OHM) 150 

* Carbon 0.19 0.23 
* MOPnese 0.93 0.90 
% Silicon 0.20 0.22 
Z Phephereas 0.011 0.011 
* Sulfur 0.012 0.022 
* Chromium 0.12 .I'icket 0.13 

Melghdenom 0.02 

Heat Treatment None shown on CMTR.  

Another Test for This Lime item? Y Add Remarks? Y 

Hardness vas performed at our inhouse Materials Laboratory on material 
from stock using Rockvell B and EQUOTIP hardness testers. The Rockwell B 
Hardness (80 for MNS-001 -B) was converted to Brinell using Table 2 from 
ASTM E140 and entered into Test Data Worksheet. One EQUOTIP Hardnes3 
Value (396 LD) vwas obtained from at the same location as the Rockwell 8, a 
flat surface where the sample for chemical analysi3 was removed. A second 
EQUOTIP Hardness Value (400 Lo) 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 
performed inhouse.  
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NRC 86-05 
TEST DATA WORKSHEET 

Test Result3 for Line Item MNS-001 -- Specimen ID MN-O0l-C 

Test Data CM1TR Date 
Tensile Strength (psi) 75.900 70,676 
Yield Strength (,pdi) A5 400 Mj5O 
* Elongatien 32 25.0 
% Reduction In Area 63 53.3 
Hardness(BHM) 150 

* Carbon 0.19 0.23 
% Meaganese 0.91 0.90 
% Silicon 0.20 0.22 
% Phosphorous 0.010 0.011 
* Sulfur 0.016 0.022 
% Chromium 0.18 
% Nickel 0.14 
5 Melodeaurm 0.04 

Heat Treatment None shown on CMTR.  

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

Hardness was performed at our inhouse Materials Laboratory on material 
from stock using Rcckwell B and EQUOTIP hardness testers. The Rockwell B 
Hardness (80 for MNS-001 -C) was converted to Brinell using Table 2 from 
ASTM E140 and entered into Test Data Worksheet. One EQU0TIP Hardness 
Value (396 LD) was obtained from at the same location as the Rockwell B, a 

flat surface where the sample for chemical anal ysis was removed. A second 
EQUOTIP Hardness Value (398 LD) was obtained after removing 

approximetly 60 mils of metal from the rim of the flange. Chemistry ves 
performed by an outside laboratory on Duke's Approved Vendors List.  

Tensile specimens were approximatly 1/2 inch in diameter and the test was 
performed inhouse.  
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NRC 86-05 

TEST DATA WORKSHEET 

Test Results for Line Item MNS-001 -- Speimen ID MNS-001-D 

Test Data CMTR Data 
Tensile Strength (psi) 74,800 70,676 
Yield Strength (psi) 4 36,150 
% Elonaties 32 25.0 
S Reduction In Area 63 53.3 
Hardness (OHN) 147 

* Carbon 0.19 0.23 
SMaganese 0.95 0.90 

* Silicon 0.20 0.22 
% Phosphoreas 0.011 0.011 
* Sulfur 0.011 0.022 
* Chromiu M 0.12 
% ickel 0.13 
% 1elgjdenum 0.03 

Heat Treatment None shown on CMTR.  

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

Hardness was performed at our inhouse Materials Laboratory on material 
from stock using Rockvell 8 and EQUOTIP hardness testers. The Rockwell B 
Hardness (79 for MNS-001 -D0) vwas converted to Brinell using Table 2 from 
ASTM El 40 and entered into Test Data Worksheet. One EQUK0TIP Hardness 
Value (393 LD) vs obtained from at the same location as the Rockvell B, a 

flat surface where the sample for chemical analysis was removed. A second 
EQUOTIP Hardness aYlue (399 LD) was obtained after removing 

approximatly 60 mil3 of metal from the rim of the flange. Chemistry was 
performed by an outside laboratory on Duke's Approved Vendors 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 McGuire Unit 1,2 & Warehouse 
Line Item MNS-002 Transaction (A/C/D) C 
Heat-Let 1533 ASME Class 2 
Commodity FLG Diameter 1 
Schedual 80 Rating 1500 
Type RF.,S Spec. 105 
Grade NA Source WJM 
Vender (WJMI OrPSI) WJM CMTR Date D3,120/84 

NCA-3300 (Y/M) Y 
Supplier.1 McJunkin Corporation Supplier 2 
Quanity 20 Quanity le Stock 17 
Instaed-Acss 3 Installed-Not Acess 0 
Add Test Results (Y/M) V Add Remarks (Y/I) Y 

MNS-002-A vas examined metallographically and found to be a forging. The three 
installed flaRge are used in non-safety applications, two are located on the 1C2 
Heater Drain Tank, and one was used to replace a valve on the 2B1 Feedvater 
Heater. CFW is shown as the "Test or Code No." on the CMTR. The seventeen flanges 
in stock were marked 1-WJ-1500-SA-105-CL 2 CFW S-40.  
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NRC 88-05 

TEST DATA WORKSHEET 

Test Results for Line Item MNS:-002 -- Specimen ID MNS-002-A 

Test Data CMTR Data 
Tensile Strength (psi) 71,300 84,623 
Yield Strength (p3i) 35,900 54,084 
* Elongation 35 32.5 
% Reduction in Area 63 64.5 
Hardness (BHN) 139 

% Carbon 0.21 0.21 
% Manganese 1.28 1.31 
% Silicon 0.25 0.24 
% Phosphorous 0.018 0.018 
% Sulfur 0.018 0.014 
% Chromium 0.07 
% Nickel 0.03 
% Molybdenum 0.01 

Heat Treatment NORM 

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 and EQUOTIP hardness testers. The Rockwell B 
Hardness (76 for MNS-002-A) was converted to Brinell using Table 2 from 
ASTM E140 and entered into Test Data Worksheet. One EQUOTI P Hardness 
Value (387 LD) was obtained from at the same location as the Rockwell 8, a 

flat surface where the sample for chemical analysis was removed. A second 
EQUOTIP Hardness Value (380 LD) was obtained after removing 

approxi matl y 60 mils of metal from the rim of the flange. Chemistry was 
perfortmed by an outside laboratory on Duke's Approved Vendors List.  

Tensile specimens were approximatly 1/4 inch in diameter and the test was 

performed inhouse.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item MIC-002 -- Specimaen ID MNS-002-B 

Test Date CMTR Data 
Tensile Strengh (psi) 71,700 8 
Yield Strength (psi) 950 54,084 
Z Elongaties 34 32.5 
% Reduction IA Area 64 64.5 
Hardness (BHN) 141 

W Carbon 0.21 0.21 
% Menganese 1.25 1.31 
% Silicon 0.24 0.24 
I PIphoros 0.018 0.018 
% Sulfur 0.017 0.014 
% Chromium .g7 .Mickel 0.03 
% Mybdenom 0.01

Heat Treatment NORM 

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 and EQU0TIP hardness testers. The Rockwell B 
Hardness (77 for MNS-002-B) was converted to Brinell using Table 2 from 
AST M E140 and entered into Test Data Worksheet. 0ne EQUOTIP Hardness 
Value (392 Lo) was obtained from at the same location as the Rockwell B, a 

flat surface where the sample for chemical analysti was removed. A second 
EQUOTI P Hardness Value (386 LD) was obtained after removi ng 

approximatly 60 mils of metal from the rim of the flange. Chemistry was 
performed by an outside laboratory on Duke's Approved Vendors List.  
Tensile specimens were approximatly 1/4 inch in diameter and the test was 
performed i nhouse.  
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NRC 88-05 
TEST DATA WORKSHEET 

Test Results for Line Item MNS-002 -- Specimen ID MNS-002-C 

Test Data CMTR Data 
Tensile Strength (psi) 7[900 84,623 
Yield Strength (psi) 36,50. 54,084 
* Elongation 32 32.5 
* Reduction In Area 64 . 64.5 
Hardness(BWA) 150 

* Carbon 0.21 0.21 
* MSngaDes* 1.24 1.31 
* Silicon 0.24 0.24 
% Phosphoros 0.018 0.018 
* Sulfur 0.017 0.014 
% Chromium 0.07 
5 nickel 0.03 
% Melgbdeaum 0.01 
Heat Treat mnt NORM 

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 and EQUOTIP hardness testers. The Rockwell B 
Hardness (80 for MNS-002-C) was converted to Brinell using Table 2 from 
ASTM El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 
Value (398 Lo) wes obtained from at the same location as the Rockwell B, a 

flat surface where the sample for chemical analyis was removed. A second 
EQUOTIP Hardness Value (398 LD) 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 Vendors List.  
Tensile specimens were approximatly 1/4 inch in diameter and the test was 
performed inhouse.  

3.4-10



NRC 88-05 
TEST DATA WORKSHEET 

Test Results for Line Item MNS-002 -- Specimen ID MNS-002-D 

Test Data CMTR Data 
Teasile Strength (psi) 78,100 84,623 
Yield Strength (psi) A 5 
% Elegation 31 32.5 
% Reduction In Area 59 64.5 
Hardness (BHN) 159 

* Carbon 0.23 0.21 
* Ma nganee 1.25 1. 1 
% Silicon 0.24 0.24 
% Phosorous 0.018 0.018 
% Sulfur 0.018 0.014 
* Chromium 0.07 
% iickel 0.03 
% Molghdeaum 0.01 

Heat Treatment NORM 

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 (83 for MNS-002-D) was converted to Brinell using Table 2 from 
ASTM El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 
Value (408 L) was obtained from at the same lccation as the Rockvell B, a 

flat surface where the sample for chemical analysis was removed. A second 
EQJOTIP Hardness Value (410 LD) was obtaire after removing 

approxi matl y 60 mils of metal from the rim of the flange. Chemistry was 
performed by an outside laboratory on Duke's Approved Vendors List.  
Tensile specimens were approximatly 1/4 inch in diameter and the test was 
performed inhouse.  
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NRC 88-05 
MATERIALS WORKSHEET 

Pleat McGuire Unit Warehouse 
Line Item MNS-003 Transcfian (A/C/D) C 

Heat-Lot CKS ASME Clas 2 

Commodity FLG Dimeter I 
Schedeal 40 Rating 600 

Type S Sec. 105 
Grade MA Source Psi 
Vendor (WJM orPSI) PSI CMTR Data 11/10/87 
NCA-3800 (Y/I) Y 

Supplier I Consolidated Power SuPPly Supplier 2 
Quanity 10 Quanitu In Stock 9 
Installed-Acess 0 nst -Not Acsss 0 
Add Tt Results (VIM) VAd Rma rka (Y/) ; 

One veD rejectie due to lack of m1rking. The nine flanges in stock were 

mnarked 1 -600-PS-SA 1 05-CKS-S/40-B1 6.5. MNS-003--A wa examined 
metallographicalI and found to be a foring.  
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NRC 86-05 
TEST DATA WORKSHEET 

Test Results for Line itam MNS-003 -- Specimen ID MNS-003-A 

Test Data CMTR Data 
Tensile Strength (psi) 72,700 8 
Yield Strength (psi) 40,300 588 
5 El1ngation 35 28.7 
% Reduction In Area 63 59 
Hardnress (Hil) 135 

% Crbon 0.18 0.20 
* Manganese 0.83 1.35 
% Silicon 0.22 0.35 
% Phospheroes 0.026 0.021 
% Sulfur 0.016 0.016 
* Chromium 0.06 
% Nickel 0.02 
% Melenr <0.01

Heat Treatiment None shown on CMTR.  

Another Test For This Lint Itemi? Y Add Remarks? Y 

Hardness was performed at our inhouse Materials Laboratory on material 
from stock using Rockwell 8 and EQUOTIP hardness lesters. The Rockwell B 
Hardness (74for MNS-003-A) was converted to Brinell using Table 2 from 
ASTM El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 
Value (383 LD) was obtained from at the same location as the Rockvell 8, a 

flat surface where the sample for chemical analysis was removed. A second 
EQUOTIP Hardness Yalue (384 LD) vas obtained after removing 

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

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

Tensile specimens vere approximatly 1/4 inch in diameter and the test was 

performed i nho use.  
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NRC 6-05 

TEST DATA WORKSHEET 

Test Results for Line Item MNS-003 -- Specimen ID MNS-003-B 

Test Data CMTR Data 
Tensile Strenth (psij) 69.600 80,923 
Yield Strength (psi) 41 700 5 
% Elongation 40 28.7 
% Reduction In Area 63 59 
Hardnes (BHM) 132 

% Carbon 0.18 0.20 
E Mangane 0.79 1.35 
Z Silican 0.21 0.35 
Z Phopherous 0.024 0.021 
% Sulfur 0.013 0.016 
* Chromium 0.06 .Nickel 0.02 
% Melgdbeeum <0.01

Heat Treatment None shown on CMTR.  

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

Hardness was performed at our inhouse Materials Laboratory on material 
from stock using Rockvell B and EQUOTIP hardness testers. The Rockwell 8 
Hardness (73for MNS-003-B) ws converted to Brinell using Table 2 fron 
ASTM E140 and entered into Test Data Worksheet. One EQUOTI P Hardness 
Value (380 LD) was obtained from at the same location as the Rockvell B, a 

flat surface where the sample for chemical analysis vas removed. A second 
EQUOTIP Hardness Yalue (383 LD) 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 Vendors List.  
Tensile specimens were approximatly 1/4 inch in diameter and the test was 
performed i nhouse.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line itlem MNS-003 -- Specimen ID MNS-003-C 

Test Data CMTR Data 
Tensile Strength (psi) 7 8 2Z 
Yield Strength (psi) 44,000 58,888 
% Elongation 35 28.7 
% Reduction In Area 65 59 
Hardness (8HN) 132 

% Carbon 0.18 0.20 
% Manganese 1.03 1.35 
% Silicon 0.31 0.35 
E Phosphores 0.022 0.021 
* Sulfur 0.022 0.016 
* Chromium 0.05 .nickel 0.02 
% Molbdenum <0.01 

Heat Treatment None shown on 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 and EQUOTIP hardness testers. The Rockvell B 
Hardness (73 for MNS-003-C) was corrwerted to Brinell using Table 2 from 
ASTM El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 
Value (383 LD) was obtained from at the ame location as the Rockwell 8, a 

flat surface where the sample for chemical anal yjsis was removed. A second 
EQU0TIP HardnessYalue (374 LD) vws 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 Vendors List.  
Tensile specimens were approximetly 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 item MNS-003 -- Specimen ID MNS-003-D 

Test Data CMTR Data 
Tensile Strength (psi) 67.. 80,923 
Yield Strength (psi) 40,,000 58L888 
% Elongation 34 28.7 
* Reduction In Area 64 59 
Hardiess (BH) 132 

% Carbon 0.17 0.20 
* Manganese 0.79 1.35 
% Silicon 0.21 0.35 
% Phosphorous 0.023 0.021 
* Sulfur 0.012 0.016 
* Chromium 0.06 
* Nickel 0.02 
% Molybdeaum <0.01 

Heat Treatment None shown on CMTR.  

Another Test For This Line Itemn? 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 (73 for MNS-003-D) was converted to Brinell using Table 2.from 
ASTM E 140 and entered into Test Data Wor ksheet. One EQLJTIP Hardness 
Value (386 LD) vas obtai ned from at the same location as the Rockwell B, a 

flat surface where the sample for chemical anal sis wes removed. A second 
EQUOTIP Hardness Yalue (379 Lo) 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 Vendors List.  
Tensile specimens were approximatly 1/4 inch in diameter arid the test was 
performed inhouse.  
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NRC 88-05 
MATERIALS WORKSHEET 

Plant McGuire Unit Warehouse 
Line Item MNS-004 Transaction (A/CD) C 
Heat-Lot 6X11375 ASME Clss 2 
Commodity FLG Diameter 8 
Schedesal 40 Rating 150 
Type RLWN Spec. 105 
Grade NA Source PSI 
Yender (WJM arPSI) PSI CMTR Data 01/06/88 
MCA-3800 (W/I) Y 

Supplier 1 DuBose Steel, In. Supplier 2 

Quanity 4 QuanityI in Stock 4 
Installed-Acess 0 instaIed -Not Acass 0 
Add Test Results (Y/ii) Y Ad Reaiwrks (Y/W) N 

The four flanges were sent to the Materials Laboratory. All flanges were 
marked 8"- 150-PS-SA 105 CL 2 6X 11375 STD. MNS-004-A vas 

exami ned metallographicall and found to be a forgi ng.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Result3 for Line item MNS-004 -- Specimen ID MNS-004-A 

Test Data CMTR Data 
Tensile Strength (psi) 75 81 
Yield Strength (psi) 43000 52,800 
* Elongatie 29 33.0 
* Reduction In Are 69 60.0 
Hardness (OWN) 153 

% Carbon 0.18 0.28 
% Manganes* 1.18 0.91 
, Silican 0.23 0.19 
% P phra 0.013 0.012 
2 Sulfur 0.008 0.020 
% Chromium 0.16 
* Mickel 0.08 
% Molybdenwm 0.02 

Heat Treatment None shown on CMTR.  

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

Hardness was performed at our inhouse Materiala Laboratory on material 
from stock using Rockvell 8 and EQUOTIP hardness testers. The Rockwell 8 
Hardness (81 for MNS-004-A) was converted to Brinell using Table 2 from 
ASTM E140 and entered into Test Data Worksheet. One EQUOTI P Hardness 
Val ue (406 Lo) was obtained from at the same location as the Rockwell B, a 

flat surface where the sample for chemical analysi was removed. A second 
EQUOTIP Hardness Value (413 LD) wes obtained after removing 

approxi metl y 60 mils of metal from the rim of the flange. Chemistry was 
performed by an outside laboratory on Duke's Approved Vendors 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 Reults for Line Ito- MNS-004 -- Specimen ID MN-004-6 

Test Data CMTR Data 
Tensile Strength (psi) 081700 
Yield Strength (psi) 246000 52800 
* Elongation 30 33.0 
* Reduction In Area 58 60.0 
Hardness (SM) 153 

* Carbon 0.21 0.28 
% Manganese 0.90 0.91 
* Silicon 0.21 0.19 
% Phophrous 0.008 0.012 
* Sulfur 0.010 0.020 
* ChroniaF 0.14 .nickel 0.12 
% Molgdeauim 0.03 

Heat Treatment None shown on 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 6 and EQUOTIP hardness testers. The Rockwell B 
Hardness (81 for MNS-004-B) was converted to Bri nell using Table 2 from 
ASTM El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 
Value (409 LD) was obtai ned from at the same location as the Rockvell B, a 
flat surface where the sample for chemical anal(,sis was removed. A secand 
EQUOTIP KardneSs Value (411 LD) 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 approximetly 1/2 inch in diameter and the test was 

performed i nhouse.  
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NRC 88-05 

TEST DATA WORKSHEET 

Test Results for Line item MN-004 -- Speijen ID MNS-004-C 

Test Data CMTR Data 
Tensile Strength (psi) 76,200 8 
Yield Strength (psi) 44,300 5 
* Elongation 29 33.0 
* Reductien In Area 58 60.0 
Hardness (8HA) 156 

* Carbon 0.20 0.28 
* Mangeese 0.89 0.91 
* Silices 0.21 0.19 
U Phospherous 0.009 0.012 
* Sulfur 0.013 0.020 
% Chromium 0.20 .Nickel 0.12 
% Molybdenom 0.05 

Heat Treatment None shoiwn on CMTR.  

Another Test For This Lie Item? Y Add Rorarks? Y 

Hardness vwas performed at our i nhouse Materials Laboratory on material 
from stock using Rockwell B and EQUOTIP hardress testers. The Rockwell B 
Hardness (82 for MiNS-004-C) was converted to 8rinell using Table 2 from 
ASTM El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 
Value (413 LD) was obtained from at the same location as the Rockwell 8, a 
flat surface vhere the sample for chemical analysis was removed. A second 
EQUOTIP Hardness Value (413 LD) was obtained after removing 
approximat y 60 mils of metal from the rim of the flange. Chemi3try 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 i nhouse 
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item MNS-004 -- Specimen ID MNS-004-D 

Test Data CMTR Data 
Tensile Strength (psi) 79400 8 
Yield Strength (psi) 45,000 2 
* Elongation 29 33.0 
* Reduction In Area 61 60.0 
Hardnesz (SH ) 162 

S Carbon 0.22 0.28 
% Mangrnese 0.88 0.91 
* Silican 0.21 0.19 
* Phaphorous 0.009 0.012 
% Sulfur 0.015 0.020 
% Chromium 0.20 
% Mickel 0.20 
% Molybdenum 0.05 

Heat Treatnent None shown on CMTR.  

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 (84for MNS-004-D) was converted to Brinell using Table 2 from 
ASTM El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 
Value (422 LD) wes obtained from at the same location as the Rockwell B, a 

flat surface where the sample for chemical analysis was removed. A second 
EQU0TIP Hardness Value (427 LD) 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 Vendors List.  
Tensile specimens were approximnatly 1/2 inch in diameter and the test was 
performed inhouse.  
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NRC 66-05 
MATERIALS WORKSHEET 

Plant McGuire Unit Warehouse 
Line Item MNS-005 Transaction (A//D) C 

Heat-Lot AAZ-84 ASME Class 2 
Commodity FLG Diameter 1 1/2 

Schedeal 40 Rating 300 

Type RF, WNOrifice Spec. 105 

Grade NA Saurce PSI 
Vender (WJM1 rPSI) PSI CMTR Date 12/01/87 

1CA-3800 (Y/N) Y 

Supplier 1 Consolidated Power Supplu Supplier 2 

Quanity 12 Quanlit Stck 10 

Installed-Acess 0 Installed- Net Acess 0 
Add Test Results (YIM) Y Add Remarks (Y/M) Y 

The flanges in stock were marked 1- 1/2 300-PS-SA 105-CL. 2 AAZ 84 

S/40. MNS-005-A vas examined metallographically and found to be a 
forgi ng.  
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NRC 68-05 

TEST DATA WORKSHEET 

Test Results for Line Iterm MNS-005 -- Spedirea ID MNS-005-A 

Test Data CMTR Data 
Tensile Strength (psi) 81000 73,538 
Yiel d Strength (i) 45,300 38,538 
* Elongation 24 25.0 
% Reduction In Area 35 47.0 
Hardnes~s (BO) 172 

* Carbon 0.34 0.25 
* Ma ngenese 0.81 0.73 
* Silicon 0.21 0.21 
* Phaspherous 0.012 0.015 
* Sulfur 0.023 0.010 
% Chromium 0.02 .?lickel 0.02 
Z Molybdean <0.01 
% Yanadiun M 0.009 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Materials Laboratory on material 
from stock using Rockwell B hardness tester. The Rockwell B Hardness 
(87 for MNS- 005-A) was converted to Brinell using Table 2 from ASTM 
El 40 and entered into Test Data Worksheet. An.EQUOTIP Hardness Yalue 
(438 LD) was obtained from a flat surface where the tensile sample or 

the sample for chemical anal ysis was removed. Chemistry was performed 
by an outside laboratory on Duke's Approved Vendors List. Tensile 
specimens were approximetly 1/4 inch in diameter and the tests were 
performed inhouse.  
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NRC 88-05 

TEST DATA WORKSHEET 

Test Results for Line Item MNS-005 -- Spcimeen ID MNS-005-8 

Test Datae CMTR Data 
Ten3ile Strength (psi) 0 73,538 
Yield Strength (pdi) 38538 
% Elongation 20 25.0 
% Reduction In Area 35 47.0 
Hardness (MR) 159 

* Carbon 0.35 0.25 
* Manganese 0.78 0.73 
% Silicon 0.21 0.21 
SPhphorous 0.010 0.015 

% Sulfur 0.020 0.010 
Chromium 0.02 .Nickel 0.02 
e Molgbdenum <0.01 
SYanadium 0.008 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Mlaterials Laboratory on material 
from stock using Rockwell hrdness tester. The Rockwell 8 Hardness 
(83 for MNS-005-8) was converted to Brinell using Table 2 from ASTM 
El 40 and entered into Test Dat Worksheet. An EQU0TIP Hardness Yal ue 
(424 Lo) was obtained from a flat surface where the tensile sample or 
the sample for chemical anal ysis was removed. Chemistry was performed 
by an outside laboratory on Duke's Approved Vendors List. Tensile 
specimens were approximati 1/4 inch in diameter and the tests were 
performed inhouse.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Lin Item MNS-005 -- Specimen ID MNS-005-C 

Test Data CMTR Date 
Tensile Strength (psi) 85,00 73,538 
Yield Strength (psi) 44,800 3 
% Elongation 16 25.0 
* Reduction I Area 30 47.0 
Hardness (BHN) 165 

* Carbon 0.34 0.25 
* Mangnese 0.81 0.73 
% Silicon 0.22 0.21 
% Phospheros 0.012 0.015 
* Sulfur 0.021 0.010 
* Chromium 0.02 .nickel 0.02 
Z Mol'denum <0.009 
Z Yanadi um. 0.009 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Material3 Laboratory on material 
from stock using Rockvell B hardness tester. The Rockwell B Hardness 
(85 for MS-005-C) was converted to Brinell using Table 2 from ASTM 
El 40 and entered into Test Data Worksheet. An EQUOTIP Hardness Value 
(435 LD) was obtained from a flat surface where the tensile sample or 
the sample for chemical anal ysis was removed. Chemistry was performed 
by an outside laboratory on Duke's Approved Yendors List. Tensile 
specimens were approximetly 1/4inch in diameter and the tests were 
performed inhouse.  

3.4-25



NRC 88-05 
TEST DATA WORKSHEET 

Test Results for Line item MNS-005 -- Specimen ID MNS-005-D 

Test Data CMTR Data 
Tensile Strength (psi) 820 73538 
Yield Strength (psi) 40 0 38538 
* Elongation 23 25.0 
% Reduction In Area 37 47.0 
Hardness (BM) 156 

E Carbo 0.34 0.25 
% Manganese 0.80 0.73 
% Silicon 0.21 0.21 
% Phasprou 0.011 0.015 
* Sulfur 0.020 0.010 
* Chromium 0.02 O Nickel 0.02 
% Mel ghdenaum <0.01 
% Vanodium 0.009 

Heat Treatment NORM 

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

Hardness wa~s performed at our inhouse Materials Laboratory on material 
from stock using Rockwell 8 hardness tester. The Rockwell 8 Hardness 
(82 for MNS-005-D) w converted to Brinell using Table 2 from ASTM 
E140 and entered into Test Data Worksheet. An EQUOTI P Hardness Value 
(431 LD) vas obtained from a flat surface where the tensile sample or 
the sample for chemical analysis ves removed. Chemistry was performed 
by an outside laboratory on Duke's Approved Yendors List. Tensile 
specimens were approximatly 1/4inch in diameter and the test3 were 
performed inhouse.  
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NRC 88-05 
MATERIALS WORKSHEET 

Plant McGuire Unit 1 2 

Line Item MNS-006 Transaction (ARID) A 
Heat-Lot A23 ASME Class 2 

Commodity FLG Diameter 3/4 

Schedual STD. Rating 1500 

Type RLFN Spec. 105 

Grade NA Source WJM 

Vendor (WJM orPSI) WJM CMTR Date 11/03/80 

NCA-3800 (Y/M) Y 

Supplier 1 Capitol Pipe & Steel Prod./ Inc Supplier 2 

Quanity 20 Quanit y In Stock 0 
Installed-Ac3a3 ? Installed-mot Acass ? 
Add Test Results (Y/) Y Add Remarks (Y/N) Y 

All twenty flanges were installed in non QA applications under Work 

Request Numbers 91569, 113921, 117636, 119062, 120274, 
119061, 56955, 129205, and 132414.  
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NRC 86-05 

TEST DATA WORKSHEET 

Test Results for Line Ite M MNS-006 -- Specimen ID MNS-006-A 

Test Data CMTR Data 
Tensile Strength (psi) -72500 

Yield Strength (psi) 41,500 
% Elongation 28 
% Reduction in Area 50 
Hardness(BHN) 

* Carbon 0.28 
* Meanganese 0.77 
* Silica- 0.24 
* Phosphrous- 0.010 
* Sulfur 0.021 
* Chromium 
* Nickel 
% Melybdenum -.  

Heat Treatmnt ANN 

Another Test for This Line Item? N Add Rzmarks? N 
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NRC 88-05 
MATERIALS WORKSHEET 

Plant McGuire Unit 2? 
Line Item MNS-007 Transaction (A/C/D) A 
Heat-Lot 80508 ASME C1ass ? 
Commodity FLC Diameter 1 

Schedual 80 Rating 1500 
Type RF. jW Spec. 105 
Grade NA Source WJM 
Yender (WJM orPSI) WJM CMTR Date ? 

MCA-3800 (Y/N) Y 

Supplier 1 ? Supplier 2 

Quanity 10. Quanity in Stock 0 
Installed-Acess ? Installed-Not Acess ? 
Add Test Results (YIN) N Add Remarks (Y/N) Y 

Worksheet i. incomplete because CMTR was not obtained before work was 
stoped due to Supplement 2 of NRC Bulletin 88-05.  
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NRC 68-05 
MATERIALS WORKSHEET 

Plant McGuire Unit ? 
Line Item MNS-008 Transaction (AICID) A 
Heat- Lot ? ASME Class 2 
Commodity FLG Diameter 3/4 

Schedual 40 Rating 150 
Type RL.,8 Spec. 105 
Grade NA Source ? 
Yendor (WJM orPSI) ? CMTR Date ? 
NCA-3800 (Y/N) Y 
Supplier I ? Supplier 2 
Quanity 6 Quanity In Stock 0 
Installed-Acess ? Installed-Mot Acess ? 
Add Test Results (Y/N) N Add Remarks (Y/N) Y 

Worksheet is incomplete because CMTR was not obtained before work we 
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 different line items were tested in-situ using 
an EQUOTIP hardness tester. The samples tested, heat number, size, and 
hardness are listed in the following table: 

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-B A23 1" 140 
CNS-013-C A23 1" 176 
CNS-013-D A23 1" 156 
CNS-013-E A23 1" 178 
CNS-014-A A23 3/4" 136 (Low) 
CNS-014-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 T8834 2" 168 
CNS-017-C T8834 2" 175 
CNS-017-D T8834 2" 158 
CNS-017-E T8834 2" 166 
CNS-018-A 56245 3/4" 155 
CNS-025-A UE li 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 items 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 macro etched in an attempt to determine if it was a 
forging.  

4-1 Revision 0



CNS-001-A and CNS-001-8 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. All the test data is given behind Tab 4.4.  

SAMPLE HEAT # SIZE DEVIATIONS FROM SPECIFICATION 

CNS-001-A 6579 1" Plate 
CNS-001-B 6579 1' Plate 
CNS-002-A A91 2" % Elongation & Reduction in Area Low 
CNS-002-B A91 2" % Elongation & Reduction in Area Low 
CNS-002-C A91 2" % Elongation & Reduction in Area Low 
CNS-002-D A91 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-B 56245 i" None 
CNS-007-C 56245 1" None 
CNS-007-D 56245 1" None 
CNS-008-A 6072802 2" % Elongation Low 
CNS-008-B 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-B 6X11237 12" None 
CNS-010-C 6X11237 12" None 
CNS-015-A 2095 2" None 
CNS-015-B 2095 2" % Elongation & Reduction in Area Low 
CNS-015-C 2095 2" % Carbon High 
CNS-015-D 2095 2" Low Tensile Strength (Broke Outside Marks) 
CNS-017-A T8834 2" None 
CNS-019-A 25904 1" % Elongation Low, Hardness High 
CNS-019-B 25904 1" Hardness High 
CNS-019-C 25904 1" % Elongation Low, Hardness High 
CNS-020-A 25904 1" % Elongation Low, Hardness High 
CNS-020-B 25904 1" % Elongation Low, Hardness High 
CNS-027-A GDKD 2" None 
CNS-027-8 GDKD 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.  

4-3 Revision 0



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

(Catawba) 

SAMPLE PQ BEATI# SIZ LP LCATION 

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

CNS-012-A K 10226 44036 12" RF, SO 2B Diesel Gen. Lub Oil System 

CNS-013-A G04551 A23 1" RF. SW Unit 2 Diesel Gen. Starting Air 
CNS-013-B 604551 A23 1 " RF, SW Unit 2 Diesel Gen. Starting Air 
CNS-013-C G04551 A23 1" RF, SW Unit 2 Diesel Gen. Starting Air 
CNS-013-D 604551 A23 1" RF, SW Unit 2 Diesel Gen, Starting Air 
CNS-013-E G04551 A23 1" RF, SW Unit 2 Diesel Gen. Starting Air 

CNS-014-A G04551 A23 3/4" RF, SW Unit 2 Aux. FDWP Turbine 
CNS-014-B 004551 A23 3/4" RF, SW Unit 2 Aux. FDWP Turbine 
CNS-014-C 04551 A23 3/4" RF, SW Unit 2 Aux. FDWP Turbine 
CNS-014-D G04551 A23 3/4" RF, SW Unit 1 Aux. FDWP Turbine 
CNS-014-E 604551 A23 3/4" RF, SW Unit I Aux. FDWP Turbine 
CNS-014-F 604551 A23 3/4" RF, SW Unit 1 Aux. FDWP Turbine 
CNS-014-G G04551 A23 3/4" RF, SW Unit 1 Aux. FDWP Turbine 
CNS-014-H G04551 A23 3/4" RF, SW Unit 2 Aux. FDWP Turbine 

CNS-016-A G04551 GDEB 4" RF, WN Unit 2 Aux. Feedwater System 
CNS-016-B 604551 GDEB 4" RF, WN Unit 2 Aux. Feedwater System 

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

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

CNS-025-A G53724 UE 1" BL, RF lB Diesel Gen. Lub Oil System 
CNS-025-? 653724 UE 1" BL, RF 1A Diesel Gen. Lub Oil System 
CNS-025-? 653724 UE I" BL, RF 2B Diesel Gen. Lub Oil System 

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

RF = Raised Face 
WN = Weld Neck 
BL = Blind 
SW = Socket Weld 
SO = Slip On 
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LIST OF KNOWN WJM & PSI FLANGES INSTALLED IN 
NONSAFETY RELATED SYSTEMS 

(Catawba) 

SAMPLE EO HEAI#. ITE LOCATION 

CNS-001-? F31659 6579 1" RF. WN, Orifice Unknown 
CNS-001-? F31659 6579 1" RF, WN, Orifice Unknown 
Two flanges (Line Item CNS-001) were sold as surplus.  

CNS-002-? F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus 
CNS-002-? F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus 
CNS-002-? F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus 
CNS-002-? F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus 
CNS-002-? F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus 
CNS-002-? F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus 
CNS-002-? F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus 
CNS-002-? F31659 A91 2" RF, WN Orifice Unknown, or Sold as Surplus 
CNS-002-? F31659 A91 2" RF, WN Orifice 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-? K54259 COP 2" RF, SW Work Request # 4577MNT 
Two flanges (Line Item CNS-004) were deleted during inventory adjustment.  

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

CNS-007-? H45250 56245 1" RF, TH Unknown, Surplused, or Deleted 
CNS-007-? H45250 56245 1" RF, TH Unknown, Surplused, or Deleted 
CNS-007-? H45250 56245 1" RF, TB Unknown, Surplused, or Deleted 
CNS-007-? 145250 56245 1" RF, TH Unknown, Surplused, or Deleted 
CNS-007-? 145250 56245 1" RF, TH Unknown. Surplused, or Deleted 
CNS-007-? 145250 56245 1" RF, TH Unknown, Surplused, or Deleted 
CNS-007-? H45250 56245 1" RF, TB Unknown, Surplused, or Deleted 
CNS-007-? 145250 56245 1" RF. TH Unknown, Surplused, or Deleted 
CNS-007-? H45250 56245 1" RF, TB Unknown, Surplused, or Deleted 
CNS-007-? H45250 56245 1" RF, TH Unknown, Surplused, or Deleted 
CNS-007-? 145250 56245 1" RF, TH Unknown, Surplused, or Deleted 
CNS-007-? H45250 56245 1" RF, TH Unknown, Surplused, or Deleted 
CNS-007-? H45250 56245 1" RF, TH Unknown, Surplused, or Deleted 
CNS-007-? 145250 56245 1" RF, TH Unknown, Surplused, or Deleted 
CNS-007-? H45250 56245 1" RF, TH Unknown, Surplused, or Deleted 

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

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 
SO = Slip On 
TH = Threaded 
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LIST OF KNOWN WJM & PSI FLANGES 
NON INSTALLED 

(Catawba) 

SAMPLE EQ# HEAI# SZ RATING SCHEDULE IIP 

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

CNS-002-A F31659 A91 2" 300# 40 RF, WN, Orifice 
CNS-002-B F31659 A91 2" 300'# 40 RF WN, Orifice 
CNS-002-C F31659 A91 2" 300# 40 RF, WN, Orifice 
CNS-002-D F31659 A91 2" 300# 40 RF, WN, Orifice 
Ten additional flanges (Line Item CNS-002) will be held at the laboratory until the 
resolution of NRC Bulletin 88-05 is complete.  

CNS-003-A N55031 105129 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-007-B H45250 56245 1" 150# - RF, TH 
CNS-007-C H45250 56245 1" 150* - RF, TH 
CNS-007-D H45250 56245 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 J32195 6072802 2" 2500* XXR RF, WN, Orifice 
CNS-008-B J32195 6072802 2" 2500* XXH RF, WN, Orifice 
CNS-008-C J32195 6072802 2" 2500# XXB RF, WN, Orifice 
CNS-008-D J32195 6072802 2" 2500# XXH RF, WN, Orifice 

CNS-009-A J32195 6X11237 4" 900# - RF, BL 
CNS-009-B J32195 6X11237 4" 900* - RF, BL 

CNS-010-A J32195 6X11237 12" 300* Std. 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 604551 2095 2" 300* 40 RF, SW 
CNS-015-D 604551 2095 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 108878 T8834 2" 150# 40 RF, WN 

CNS-019-A H08878 25904 1" 150# - RF, TH 
CNS-019-B H08878 25904 1" 150# - RF, TH 
CNS-019-C H08878 25904 1" 150* - RF, TH 
One additional flange (Line Item CNS-019) will be held at the laboratory until the 
resolution of NRC Bulletin 88-05 is complete.  

CNS-020-A H08878 25904 1" 150* - RF, BL 
CNS-020-B H08878 25904 1" 150* - RF, BL 

CNS-027-A G53724 GDKD 2" 150* - RF, TH 
CNS-027-B G53724 GDKD 2" 150# - RF, TH 
CNS-027-C G53724 GDKD 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.  

= 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 WJM &PSI FLANGES 
(Catawba) 

LINE ITEM PO# BEAT TAG' #ORDERED #INSTALLED #AT LAB #OTHER 

0A Non 0A 

CNS-001 F31659 6579 CC-030% 10 0 21 6 2 
CNS-002 F31659 A91 N/A 30 0 ?2 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 J05092 6061273 CC-03096 4 0 0 0 34 
CNS-006 M04431 COX N/A 105 0 0 0 0 
CNS-007 H45250 56245 N/A 20 0 ?6 5 
CNS-008 J32195 6072802 CC-03099 10 0 0 4 67 
CNS-009 J32195 6X11237 CC-00384 5 0 0 2 38 
CNS-010 J32195 6X11237 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 G04551 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 downgraded 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). One in a 
non-QA system under WR# 4577MNT. The other two were deleted during inventory 
adjustment.  
4 One transferred to Oconee ( Transfer Requisition 7310 835534, NSM 2193, LPSW 356 
repair). The other three were used in a flush of LT and then discarded.  
5 Located on tube side inlet and outlet of 5 coolers which are used with 3 Westinghouse 
motors which have not been installed and are in the 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# TA# #ORDERED #'INSTALLED # AT LAB #HER 

OA Non OA 

CNS-017 H08878 T8834 N/A 25 4 1 ? 
CNS-018 H08878 56245 N/A 5 11 0 ? 
CNS-019 108878 25904 N/A 15 02 4 ? 
CNS-020 H08878 25904 N/A 5 0 2 ? 
CNS-021 108878 85148 N/A 10 0 0 ? 
CNS-022 H08878 220821 N/A 23 0 0 ? 
CNS-023 H08878 6028835 N/A 1 0 0 ? 
CNS-024 H08878 213158 N/A 1 0 0 ? 
CNS-025 G53724 UE N/A 5 33 0 
CNS-026 G53724 GDAT N/A 3 .0 0 ? 
CNS-027 G53724 GDKD N/A ZZ 0 ? 1 ? 

Total 413 26 ? 86 

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

10ne-is installed in Component Cooling (1KC017 Weld# 19) a QA Condition I system.  
20ne was sent to Oconee, Transfer Rec.#7310 852771, to repair the EFW PT Oil Cooler
RW #22842D.  
30ne on IB diesel was tested. Two found in the same location on the IA and 2B diesel 
after NRC 88-05 Supplement 2 had gone into effect were not tested.  
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NRC 86-05 
MATERIALS WORKSHEET 

Plant Catawba Unit Warehouse 

Line Item CNS-001 Transaction (AIC/D) C 

Heat-Lot 6579 ASME Class 2 

Commodity FLG Diameter 1 

Schedual 80 Rating 1500 

Type RFWN,Orifice Spec. 105 

Grade NA Source WJM 

Vendor (WJM orPSI) WJM CMTR Date 01/26/8i 

NCA-3800 (Y/) Y 

Supplier I HUBInc. Supplier 2 

Quanity 1Q Quanity In Stock 6 

Installed-Acess 0 Installed-Not Acess 0 

Add Test Results (YIN) V Add Remarks (Y/M) Y 

CNS-001 -A and CNS-001 -8 were examined metallographically and were 

found to be made from plate. Two flanges were 3urplused and two were 

dovngraded to non-QA. The ones in stock were marked 1 WJ 1500 SA 

105 6579 S 80.  
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NRC 66-05 
TEST DATA WORKSHEET 

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

Test Date CMTR *Data 
Tensile Strength (psi) 74,600 85,482 
Yield Strength (psi) 43,700 5.3053 
% Elongation 30 26 
Z Reduction In Area 63 40 
Hardness (HB ) 156 

% Carbon 0.15 0.28 
* Manganese 1.07 0.62 
* Silicon 0.21 0.26 
% Phosphorous 0.017 0.013 
* Sulfur 0.029 0.050 
* Chromium 0.23 
% Mickel 0.14 
% el ybdeaum 0.04 

Heat Treatment NORM 

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

Hardness %as 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-A) was converted to Brinell using Table 2 from 

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

Value (413 LD) was obtained from at the same location as the Rockwell 8, a 

flat surface where the sample for chemical analysis was removed. A second 
EQUOTI P Hardness Val ue (409LD) was obtai ned after removing approxi matl y 

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

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

were aporoximatly 1 /4inch in diameter and the test was performed inhouse.  
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NRC 88-05 

TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) 76,100 85,482 
Yield Strength (psi) 44,900 53,053 
% Elongation 29 26 
* Reduction In Area 61 40 
Hardness (HWN) 156 

% Carbon 0.16 0.28 
% Manganese 1.06 0.62 
% Silicon 0.21 0.26 
% Phosphorous 0.016 0.013 
% Sulfur 0.025 0.050 
% Chromium 0.23 
% Nickel 0.14 
% Molybdenum 0.04 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Materials Laboratory on material 

from stock using Rockwell Band EQUOTIP hardness testers. The Rockwell B 

Hardness (82for CNS-001-B) was converted to Brinell using Table 2 from 

ASTM E140 and entered into Test Data Worksheet. One EQUOTI P Hardness 

Value (415 Lr) was obtained from at the same location as the Rockwell B, a 

flat surface where the sample for chemical anal ysis was removed. A second 

EQUOTI P Hardness Val ue (415 LD) was obtai ned after removing 

approxi matly 60 mils of metal from the rim of the flange. Chemistry was 

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

Tensile specimens were approxi matl y 1/4 inch in diameter and the test was 

performed inhouse.  
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NRC 66-05 

MATERIALS WORKSHEET 

Plant Catawba Unit ? & Warehouse 

Line Item CNS-002 Transaction (A/C/D) C 

Heat-Lot A91 ASME Class 2 

Commodity FLG Diameter 2 

Schedual 40 Rating 300 

Type RF, WN, Orifice Spec. 105 

Graen NA Source WJM 

Vender (WJM orPSI) WJM CMTR Date 01/26/81 

NCA-3800 (Y/N) Y 

Supplier 1 H Supplier 2 

Quanity 30 Quanity In Stock 14 
Installed-Acess - Installed-MNot Acess 

Add Test Results (Y/N) V Add Remarks (Y/4) 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 

surpl used. The flanges in stock were all. marked 2" WJ 300 SA 1 05-A91 

S- 40. CNS- 002-A va examined metallographicall U and found to be a 

forging.  
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NRC 88-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-002 -- Specimen ID CNS-002-A 

Test Data CMTR Data 
Tensile Strength (psi) 85,300 87,000 
Yield Strength (psi) 43,100 56,000 
* Elongation 18 26 
* Reduction In Area 20 58 
Hardness (BHit) 156 

% Carbon 0.34 0.35 
% MeRa nese 0.61 0.62 
% Silicon 0.17 0.19 
% Phosphorous 0.006 0.008 
S Sulfur 0.016 0.021 
% Chromium 0.13 
% Nickel 0.07 
% Molbdenum 0.02 

Heat Treatment None given on 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 and EQUOTIP hardness testers. The Rockwell B 

Hardness (84for CNS-002-A) ws converted to Brinell using Table 2 from 

ASTM E 4.0 and entered into Test Data Worksheet. One EQUOTI P Hardness 

Value (435 LD) vs obtained from at the same location as the Rockwell B, a 

flat surface where the sample for chemical anal ysis was removed. A second 

EQUOTIP Hardness Value (432 LD) was obtained after removing 

approxi matl y 60 mils of metal from the rim of the flange. Chemistry was 

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

Tensile specimens were approximatly 1/4 inch in diameter and the test was 

perfor med i nhouse.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-002 -- Specimen ID CNS-002-B 

Test Data CMTR Data 
Tensile Strength (psi) 81,600 87,000 
Yield Strength (psi) 3 56,000 
% Elongation 17 26 
% Reduction in Area 25 58 
Hardness (BHN) 165 

% Carbon 0.35 0.35 
* Manganese 0.64 0.62 
* Silicon 0.19 0.19 
* Phosphorous 0.007 0.008 
% Sulfur 0.021 0.021 
% Chromium 0.13 
* Nickel 0.07 
% Molijbdenum 0.02 

Heat Treatment None given on CMTR.  

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

Hardness was performed at our i nhouse Materials Laboratory on material 

from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell 8 

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 

Val ue (428 LD) was obtai ned 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 (422 LD) 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 Vendors List.  

Tensile specimens were approximatly 1/4inch in diameter and the test was 

performed inhouse.  
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NRC 88-05 

TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) 82,300 87,000 
Yield Strength (psi) 40,800 56,000 
% Elongation 17 26 
% Reduction In Area 18 58 
Hardness (BHi) 156 

% Carbon 0.34 0.35 
% Manganese 0.63 0.62 
% Silican 0.19 0.19 
* Phospherous 0.006 0.008 
* Sulfur 0.018 0.021 
% Chromium 0.13 
% Nickel 0.07 
% Melybdenum 0.02 

Heat Treatment None given on CMTR.  

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

Hardness wes 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 El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 

Value (428 LD) 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 Value (426 LD) 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 Vendors List.  

Tensile specimens were approximatly 1/4inch in diameter and the test was 

performed inhouse.  
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NRC 86-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-002 -- Specimen ID CNS-002-D 

Test Data CMTR Data 
Tensile Strength (psi) 8400 87,000 
Yield Strength (psi) 43,700 56,000 
% Elongation 16 26 
* Reduction In Area 18 58 
Hardness (BHM) 165 

* Carbon 0.35 0.35 
% Manganese 0.63 0.62 
% Silicon 0.18 0.19 
* Phosphorous 0.006 0.008 
* Sulfur 0.019 0.021 .Chromium 0.13 
% Nickel 0.07 
% Molybdenum 0.02 

Heat Treatment None given on CMTR.  

Another Test For This Line Item? N Add Remars? 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 

Value (440 LD) 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 Value (437 LD) 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 Vendors List.  

Tensile specimens were approximatly 1/4inch in diameter and the test was 

performed i nhouse.  
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NRC 88-05 
MATERIALS WORKSHEET 

Plant Catawba Unit Warehowe 

Line Item CNS-003 Transaction (AIC/D) C 

Heat-Lot 105129 ASME Class 2 

Commodity FLG Diameter 10 

Schedual 40 Rating 150 

Type RFW Spec. 182 

Grade F304 Source PSI 

Vendor (WJM orPSI) PSI CMTR Date 11/05/87 

NCA-3800 (Y/N) Y 
Supplier 1 Consolidated Power Supply Supplier 2 

Quanity 1 Quanity In Stock 1 

Installed-Acess 0 nstalled-Not Aces 0 

Add Test Results (Y/N) YAdd Remrks (YIN) Y 

The flange wa3 marked 10 150 PS SA I 82-F304 CL 2 IG51 29 S5/40 

Bi16.5. CNS-003-A wa:3 examined metallocraphically and found to be a 

fo rgi ng.  
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NRC 88-05 
TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) 86,500 82,100 
Yield Strength (psi) 44,800 37,200 
% Elongation 53 57.2 
% Reduction In Area 72 63 
Hardness (BHN) 176 

% Carbon 0.06 0.055 
* Manga nese 1.51 1.62 
* Silicon 0.67 0.58 
* Phosphorous 0.024 0.027 
* Sulfur 0.017 0.026 .Chromium 18.70 18.27 
% Nickel 9.17 8.90 
% Mol bdenUm 0.43 

Heat Treatment 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 El 40 and entered into Test Data Worksheet. One EQUOTIP Hardness 

Value (450 Lo) was obtained from at the same location as the Rockwell 8, a 

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

EQUOTIP Hardness Value (453 LO) 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 Vendors List.  

Tensile specimens were approximatly 1/2 inch in diameter and the test was 

performed inhouse.  
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NRC 3i-05 

MATERIALS WORKSHEET 

Plant Catawba Unit 1 & Warehouse 

Line Item CNS-004 Transaction (A/C/D) C 

Heat-Lot COP ASME Class 2 

Commodity FLG Diameter 2 

Schedual 80 Rating 1500 

Type BLS Spec. 105 

Grade NA Source Dallas Forge, Inc.  

Yendor (WJM orPSI) WJM CMTR Date 02/22/84 

NCA-3800 (Y/I) Y 

Supplier I Capital Pipe & Steel Products Supplier 2 

Quanity 10 Quanity In Stock 5 

Installed-Acess 3 Installed-Not Acess 0 

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

Dallas Forges CMTR shows Heat Number of 75065 typed in and Heat Code of 

COP written in. Two flanges are installed in seismicly qualified statems 

(Auxiliary Feedwter).One was installed in a non-QA system under Work 

Request #4577MNT. The other two were deleted duri ng inventory 

adjustment. The five in stock and the flanges tested in-situ were all marked 

2-WJ 1500 SA105 CL 2 COP X H. CNS-004-A was examined 

metallographicallq and found to be a forging.  

4.4-13



NRC 66-05 
TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (pai) 75,700 88,079 
Yield Strength (psi) 47,300 55,674 
% Elongation 30 24 
* Reduction In Area 55 52 
Hardness (BN) 147 

* Carbon 0.24 0.27 
* Manganese 1.01 0.99 
* Silicon 0.28 0.31 
* Phosphorous 0.005 0.010 
% Sulfur 0.016 0.023 
* Chromium 0.08 
* Nickel 0.12 
% Molghdenum 0.04 

Heat Treatment NORM 

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 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 EQIUOTI P Hardness 

Value (402 Lo) vs obtained from at the same location as the Rockwell B, a 

flat surface where the sample for chemical anal ysis was removed. A second 

EQUOTIP Hardness Yalue (404 LD) 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 Vendors List.  

Tensile specimens were approximatly 1/2 inch in diameter and the test was 

performed inhouse.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-004 -- Specimen ID CNS-004-B 

Test Data CMTR Data 
Tensile Strength (psi) 75,700 86,079 
Yield Strength (psi) 45,900 55,674 
* Elongation 28 24 
* Reduction In Area 52 52 
Hardness (BHM) 141 

% Carbon 0.24 0.27 
* Manganese 0.97 0.99 
% Silicon 0.24 0.31 
% Phosphoros 0.006 0.010 
% Sulfur 0.017 0.023 
% Chromium 0.09 
% Nickel 0.12 
5 Molgbdeanue 0.04 

Heat Treatment NORM 

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

Hardness was performed at our i nhouse Materials Laboratory on material 

from stock using Rockwell B and EQUOTIP hardness testers. The Rockwell 8 

Hardness (77 for CNS-004-8) was converted to Brinell using Table 2 from 

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

Value (394 LD) 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 Value (404 LD) was obtained after removing 

approxi matl y 60 mils of metal from the rim of the flange. Chemistry was 

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

Tensile specimens were approximatly 1/2 inch in diameter and the test was 

performed inhouse.  
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NRC 86-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-004 -- Specimen ID CNS-004-E 

Test Data CMTR Data 
Tensile Strength (psi) 88,079 
Yield Strength (psi) 55,674 
% Elongation - 24 
* Reduction In Area - 52 
Hardness (BHN) 150 

% Carbon - 0.27 
% Manganese 0.99 
* Silicon- 0.31 
* Phosphorous 0.010 
% Sulfur 0.023 
% Chromium 
% Nickel 
% Molybdenum 

Heat Treatment NORM 

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

The hardness testing was performed in-situ using an EQU0TIP Hardness 

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

edge of the flange and tgen hardness readi ngs 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 362 L) for flange CNS-004-E. The temperature of the flange was 

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 LD.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-004 -- Specimen ID CNS-004-F 

Test Data CMTR Data 
Tensile Strength (psi) - 88,079 
Yield Strength (psi) - 55,674 
* Elongation - 24 
* Reduction In Arez - 52 
Hardness (BHN) 145 

% Carbon 0.27 
% Manganese 0.99 
% Silicon 0.31 
Z Phosphorous 0.010 
% Sulfur 0.023 

% Chromium 
% Nickel 
% Molhbdenum 

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 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 vwas 355 
LD for flange CNS-004-F. The temperature of the flange va3 3230 F and 

there was no vibration or magnetic field. Adding the EPRI developed 
correction factor for temperature (+52) gives a corrected value of 407 LD.  
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NRC 88-05 

MATERIALS WORKSHEET 

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

Line Item CNS-005 Transaction (A/C/D) C 

ist-Lot 6061273 ASME Class 2 

Commodity FLG Diameter 12 

Schedual 80 Rating 150 

Type B Spec. 105 

Grade NA Source WJM 

Yendor (WJM orPSI) WJM CMTR Date 03/30/83 

NCA-3800 (YIN) Y 

Supplier 1 McjunkinCorporation Supplier 2 

Quanity 4 Quanity In Stock 0 
Installed-Acess 1 Iastalled-Not Acess 0 

Add Test Results (YIN) Y Add Remarks (Y/N) 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 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 CNS-005 -- Specimen ID ONS-003-A 

Test Data CMTR Data 
Tensile Strength (psi) -82,000 

Yield Strength (psi) 44,900 
% Elongation - 32.0 
% Reduction In Area - 61.0 
Hardness (BHN) 153 

% Carbon - 0.24 
% Manganese - 1.18 
* Silicon - 0.23 
* Phosphorous - 0.006 
% Sulfur - 0.022 
% Chromium 
% Nickel 
% Molybdenum 

Heat Treatment None given on CRTM.  

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 readi ngs 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 

Lr for flange CNS-005-A. The temperature of the flange was 1 00.4 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 

41 8 LD.  
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NRC 68-05 
MATERIALS WORKSHEET 

Plant Catawba Unit Warehouse 

Line Item CNS-006- Transaction (A/C/D) A 

Heat-Lot COX ASME Class 3 

Commodity FLC Diameter 1 1/2 X 6 

Schedual N/A Rating 150 

Type RED, SO Spec. 105 

Grade NA Source WJM 

Yendor (WJM erPSI) WJM CMTR Date 11/29/85 

NCA-3800 (Y/M) Y 

Supplier 1 Chicago Tube & Iron Supplier 2 Sentry Equipment Corp.  

Quanity 10 Quanity In Stock 10 
Installed-Aczss 0 installed-Not Acess 0 

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

The ten flanges were supplied by Westi nghouse Electric Corp. and are located 

on the tube side inlet and outlet of 5 coolers which are used with 3 moters 

which have not been installed and are on hold in the warehouse.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-006 -- Specimen ID CNS-006-A 

Test Data CMTR Data 
Tensile Strength (psi) 87,663 
Yield Strength (psi) 50,575 
% Elongation - 22.0 
% Reduction In Area 43.0 
Hardness (BHN) 

* Carbon - 0.28 
* Manganese - 0.75 
* Silicon - 0.22 
* Phosphorous - 0.017 
* Sulfur - 0.027 
% Chromium .* Nickel 
* Molybdenum 

Heat Treatment None iven on CRTM.  

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

MATERIALS WORKSHEET 

Plant Catawba Unit ?, Warehouse 

Line Item CNS-007 Transaction (A/C/D) C 

leat-Lot 56245 ASME Class 2 

Commodity FLG Diameter 1 

Schedual N/A Rating 150 

Type , - Spec. 105 

Grade MA Source WJM 

Yender (WJM erPSI) WJM CMTR Date 01/05/83 

NCA-3800 (Y/N) Y 

Supplier 1 Capitol Pipe & Steel Prod./ Inc Supplier 2 

Quanity 20 Quanity In Stock 5 

Installed-Acess Installed-Not Acess ? 

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

CNS-007-A was examined metallographically and found to be a forging. WJM 

shows the Heat No. as 56245 and the Test or Code No. as GDKG. The flanges 

not in stock have either been sold as surplus or installed in a non-QA system.  

All flanges examined were marked 1" WJ- 1 50-SA- 105- CL.2 -GDKG 

H45250-13.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-007 -- Specimen ID CNS-007-A 

Test Data CMTR Data 
Tensile Strength (psi) 84000 20 
Yield Strength (psi) 51,000 56,240 
% Elongation 25 31.0 
% Reduction In Area 60 59.7 
Hardness (BH) 172 

% Carbon 0.24 0.24 
* Manganese 0.86 0.90 
* Silicon 0.25 0.26 
% Phosphorous 0.007 0.010 
* Sulfur 0.027 0.020 
% Chromium 0.09 
* Nickel 0.06 
* Molybdenum 0.01 
% Yanadium 0.029 

Heat Treatment None given on CRTM.  

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

Hardness wes 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 
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 /4 inch in diameter and the tests were performed 

inhouse.  
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NRC 8-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-007 -.-Specimen ID CNS-007-8 

Test Data CMTR Data 
Tensile Strength (psi) 83,100 83,620 
Yield Strength (pzi) 50,500 56,240 
* Elongation 25 31.0 
% Reduction In Area 60 59.7 
Hardness (BHN) 169 

* Carbon 0.25 0.24 
* Manganese 0.84 0.90 
* Silicon 0.24 0.26 
% Pheapherous 0.007 0.010 
* Sulfur 0.019 0.020 
% Chromium -.  
% Nickel 0.07 
% Molybdenum 0.01 
* Yanadium 0.028 

Heat Treatment None given on CRTM.  

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 

(86 for CNS-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 performed 

inhouse.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-007 -- Specimen ID CNS-007-C 

Test Data CMTR Data 
Tensile Strength (psi) 0 83,620 
Yield Strength (psi) 52,600 56,240 
% Elongation 26 31.0 
% Reduction In Area 57 59.7 
Hardness (BH) 169 

% Carbon 0.25 0.24 
* Manganese 0.83 0.90 
% Silicon 0.24 0.26 
% Phosphorous 0.007 0.010 
* Sulfur 0.018 0.020 
* Chromium 0.09 
* Nickel 0.07 
% Melgbdenum 0.01 
% Yanadium 0.027 

Heat Treatment None given on CRTM.  

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 Rockvell B Hardness 

(86 for CNS-007-C) was converted to Brinell using Table 2 from ASTM 

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

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

were approximatly 1/4 inch in diameter and the tests were performed 

inhouse.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-007 -- Specimen ID CNS-007-D 

Test Data CMTR Data 
Tensile Strength (psi) 86,100 83,620 
Yield Strength (psi) 52,600 56240 
% Elongation 27 31.0 
% Reduction In Area 57 59.7 
Hardness (BHM) 172 

* Carbon 0.24 0.24 
% Manganese 0.85 0.90 
% Silicon 0.23 0.26 
% Phosphorous 0.007 0.010 
* Sulfur 0.018 0.020 .Chromium 0.10 
% Nickel 0.07 
% Molybdenum 0.01 
% Yanadium 0.028 

Heat Treatment None given on CRTM.  

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 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 laboratory on Duke's Approved Yendors List. Tensile speci mens 

were approxi matl y 1/4 inch in diameter and the tests were performed 

inhouse.  
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NRC 86-05 

MATERIALS WORKSHEET 

Plant Catawba Unit Warehouse 

Line Item CNS-008 Transaction (A/C/D) C 

Heat-Lot 6072802 ASME Class 2 

Commodity FLG Diameter 2 

Schedual XXH Rating 2500 

Type RF N, Orifice Spec. 105 

Grade NA Source Republic Steel 

Vender (WJM orPSI) WJM CMTR Date 08/11/83 

NCA-3800 (Y/N) Y 

Supplier I Capitol Pipe & Steel Prod./ Inc Supplier 2 

Quanity 10 Quanity In Stock 4 
Installed-Acess 0 Installed- fot Acess 0 

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

CNS-008-A wes examined metallographically and found to be a forging. The 

material was purchased a3 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 as 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 Item CNS-008 -- Specimen ID CNS-008-A 

Test Data CMTR Data 
Tensile Strength (psi) 79,10 78,400 
Yield Strength (psi) 55,500 51,600 
Z Elongation 18 31.0 
% Reduction In Area 30 55.0 
Hardness (1HN) 156 

% Carbon 0.26 0.26 
%Manganese 1.17 1.23 
5 Silicon 0.20 0.20 
% Phosphorous 0.010 0.010 
* Sulfur 0.021 0.024 .Chromium 0.14 0:13 
% Nickel 0.08 0.07 
* Molybdenum 0.06 0.05 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Materials Laborator y on material 

from stock using Rockvell B hardness tester. The Rockwell B Hardness 

(82 for CNS-008-A) was converted to Brinell using Table 2 from ASTM 

E140 and entered into Test Data Worksheet. An EQUOTI P Hardness Val ue 

(416 Lo) 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 Vendors List. Tensile 

specimens were approximatly 1/2 inch in diameter and the tests were 

performed inhouse.  
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NRC B8-05 
TEST DATA WORKSHEET 

Test Results for Line item CNS-008 -- Specimen ID CNS-008-8 

Test Data CMTR Data 
Tensile Strength (psi) 78,100 78,400 
Yield Strength (psi) 54,500 51600 
* Elongation 19 31.0 
* Reduction In Area 31 55.0 
Hardness (BHN) 156 

* Carbon 0.26 0.26 
* Manganese 1.22 1.23 
* Silicon 0.21 0.20 
% Phosphorous 0.010 0.010 
% Sulfur 0.027 0.024 .Chromium 0.15 0.13 
% Nickel 0.08 0.07 
* Molybdenum 0.06 0.05 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Materials Laboratory on material 

from stock using Rockwell 8 hardness tester. The Rockwell B Hardness 

(82 for CNS-008-B) vwas converted to Brinell using Table 2 from ASTM 

E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Val ue 
(409 LD) was obtained from a flat surface where the tensile sample or 

the sample for chemical anal ysis was removed. Chemistry was performed 

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

specimens were approximatly 1/2 inch in diameter and the tests were 

performed i nhouse.  
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NRC 88-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-008 -- Specimen ID CNS-008-C 

Test Data CMTR Data 
Tensile Strength (psi) 78,100 78,400 
Yield Strength (psi) 55,300 51,600 
* Elongation 19 31.0 
% Reduction In Area 28 55.0 
Hardness (BHN) 156 

* Carbon 0.25 0.26 
* Manganese 1.23 1.23 
* Silicon 0.21 0.20 
* PhosPhorous 0.010 0.010 
% Sulfur 0.026 0.024 .IChromium 0.14 0.13 
% Nickel 0.08 0.07 
% Molybdenum 0.06 0.05 

Heat Treatment NORM 

Another Test For This Line Item? Y Add Renarks? 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-C) was converted to Brinell using Table 2 from ASTM 

E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Value 
(409 LD) 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 Vendors List. Tensile 

specimens were approximatly 1/2 inch in diameter and the tests were 

performed inhouse.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-008 -- Specimen ID CNS-008-D 

Test Data CPITR Data 
Tensile Strength (psi) 77,700 78,400 
Yield Strength (psi) 53,000 51600 
* Elongation 20 31.0 
% Reduction In Area 35 55.0 
Hardness (BHN) 153 

% Carbon 0.25 0.26 
% Manganese 1.31 1.23 
% Silicon 0.24 0.20 
% Phosphorous 0.012 0.010 .Sulfur 0.031 0.024 
% Chromium 0.15 0.13 
% Nickel 0.08 0.07 
Z Mol bdenUm 0.06 0.05 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Meterials 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 

E140 and entered into Test Data Worksheet. An EQUOTI P Hardness Value 
(419 LD) 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 Vendors List. Tensile 

specimens were approximatly 1/2 inch in diameter and the tests were 

performed inhouse.  
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NRC 88-05 

MATERIALS WORKSHEET 

Plant Catawba Unit Warehouse 

Line Item CNS-009 Transaction (A/C/D) C 

Heat-Lot 6X11237 ASME Class 2 

Commodity FLG Diameter 4 

Schedual N/A Rating 900 

Type B Spec. 105 

Grade NA Source Republic Steel 

Yendor (WJM orPSI) WJM CMTR Date 05/31/83 

MCA-3800 (Y/N) Y 

Supplier I Capitol Pipe & Steel Prod./ Inc Supplier 2 

Quanity 5 Quanity In Stock 2 

Installed-Aces3 0 Installed-Not Acess 0 

Add Test Results (YIN) Y Add Remarks (Y/M) Y 

CNS-009-A vwas examined metallographically and found to be a forging. The 

material was purchased as forged bar3 from Republic Steel by Gulf Coast 

Machine and Supply Company where they were rough forged. The rough 

forgi ns were then sold to WJM. Three flanges have been sold as surpl s.  

The flanges in stock were marked 4 WJ 900 SA 105 CL 2 6X1 1237.  
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NRC 88-05 

TEST DATA WORKSHEET 

Test Results for Line Item CN-009 -- Specimen ID CN3-009-A 

Test Data CMTR Data 
Tensile Strength (pi) 75,800 78,400 
Yield Strength (psi) 48,700 48,700 
% Elongation 19 33.0 
* Reduction In Area 28 63.0 
Hardness (OHM9) 147 

% Carbon 0.27 0.27 
* Manganese 0.94 0.94 
* Silicon 0.19 0.20 
% Phospheros 0.016 0.016 
* Sulfur 0.021 0.021 
* Chromium 0.06 0.06 .Bickel 0.01 0.02 
% Mel bdenum 0.01 0.01 

Heat Treatment NORM 

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 CNS-009-A) was converted to Brinell using Table 2 from ASTM 

E140 and entered into Test Data Worksheet. An EQUOTI P Hardness Yalu e 

(410 LD) was obtained from a flat surface where the tensile sample or 

the sample for chemical anal ysis 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 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-009 -- Specimen ID CNS-009-8 

Test Data CMTR Data 
Tensile Strength (psi) 75,500 78,400 
Yield Strength (psi) 48,000 4 0 
* Elongation 20 33.0 
* Reduction In Area 31 63.0 
Hardness (BH) 141 

% Carbon 0.27 0.27 
% Manganese 0.94 0.94 
% Silicon 0.19 0.20 
% Phospherous 0.014 0.016 
% Sulfur 0.019 0.021 
% Chromium 0.06 0.06 
% Nickel 0.01 0.02 
% Melbdenum 0.01 0.01 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Materials Laboratory on material 

from stock using Rockwell B hardness tester. The Rockwell B Mardness 

(77 for CNS-009-B) was converted to Brinell using Table 2 from ASTM 

E 140 and entered into Test Data Worksheet. An EQUOTI P Hardness Value 

(416 LD) was obtained from a flat surface where the tensile sample or 

the sample for chemical anal ysi was removed. Chemistr y 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 68-05 

MATERIALS WORKSHEET 

Plant Cataha Unit Warehouse 

Line item CNS-010 Transaction (A/CID) C 

Heat- Lot 6X 11237 ASME Clas 2 

Commodity FLG Diameter 12 

Schedual Standard Rating 300 

Type W Spec. 105 

Grade NA Source Republic Steel 

Vendor (WJM orPSI) WJM CMTR Date 05/31/83 

NCA-3800 (Y/N) Y 

Supplier I Capitol Pipe & Steel Prod./ Inc Supplier 2 

Quanity 5 Quanity In Stock 3 

Installed-Acess 0 Installed-MNot Acess 0 

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

CNS- 001 0-A was examined metallographically and found to be a forging.The 

material was purchased as 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. Two flanges have been sold as surplus. The 

flanges in stock were marked 12" WJ 300 SA 105 6X 11237 STD CL 2.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-010 -- Specimen ID CNS-010-A 

Test Data CMTR Data 
Tensile Strength (psi) 78,400 78,400 
Yield Strength (psi) 51,000 48,700 
% Elongation 26 33.0 
* Reduction in Area 52 63.0 
Hardness (8HM) 147 

% Carbon 0.27 0.27 
% Manganese 1.02 0.94 
* Silicon 0.22 0.20 
* Phosphorous 0.017 0.016 
* Sulfur 0.027 0.021 
* Chromium 0.07 0.06 
% Nickel 0.01 0.02 
* Molybdenum 0.01 0.01 

Heat Treatment NORM 

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 CNS-01 0-A) was converted to Brinell using Table 2 from ASTM 

E140 and entered into Test Data Worksheet. An EQUOTI P Hardness Value 
(421 LD) was obtained from a flat surface where the tensile sample or 

the sample for chemical analyis was removed. Chemistry was performed 

by an outside laboratory on Duke's Approved Vendors List. Tensile 
specimens were approximatly 1/2 inch in diameter and the tests were 

performed inhouse.  
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NRC 86-05 
TEST DATA WORKSHEET 

Test Results for Line item CNS-010 -- Specimen ID CNS-010-6 

Test Data CMTR Data 
Tensile Strength (psi) 77,300 7 0 
Yield Strength (psi) 49,700 48,700 
% Elongation 27 33.0 
* Reduction In Area 54 63.0 
Hardness (BHN) 144 

% Carbon 0.27 0.27 
* Manganese 0.97 0.94 
* Silicon 0.20 0.20 
* Phospherous 0.016 0.016 
% Sulfur 0.024 0.021 
% Chromium 0.06 0.06 .nickel 0.01 0.02 
% Mol ybdenum 0.01 0.01 

Heat Treatment NORM 

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 
(78 for CNS- 010- B) was converted to Brinell using Table 2 from ASTM 
El 40 and entered into Test Data Worksheet. An EQUOTI P Hardness Value 
(412 LD) vas obtained from a flat surface where the tensile sample or 

the sample for chemical anal ysis was removed. Chemistry was performed 
by an outside laboratory on Duke's Approved Vendors List. Tensile 
3peci mens were approxi matl y 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-010 -- Specimen ID CNS-010-C 

Test Data CMTR Data 
Tensile Strenqth (psi) 778,400 
Yield Strength (psi) 1 48,700 
% Elongation 26 33.0 
% Reduction In Area 51 63.0 
Hardness (BHN) 150 

* Carbon 0.27 0.27 
% Manganese 0.95 0.94 
* Silicon 0.19 0.20 
% Phosphorous 0.015 0.016 
% Sulfur 0.023 0.021 
* Chromium 0.06 0.06 O nickel 0.01 0.02 
% Molybdenum 0.01 0.01 

Heat Treatment NORM 

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

Hardness was performed at our inhouse Materials La boratory on material 

from stock using Rockwell B hardness tester. The Rockwell 8 Hardness 

(80 for CNS-01 0-C) was converted to Brinell using Table 2 from ASTM 

E140 and entered into Test Data Worksheet. An EQUOTI P Hardness Value 
(412 LD) 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 approximatly 1/2 inch in diameter and the tests were 

performed i nhouse.  
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NRC 88-05 

MATERIALS WORKSHEET 

Plant Catawba Unit N/A 

Line Item CNS-01 1 Tranaction (AIC/D) A 

Heat-Lot 6X11237 ASME Clas 2 

Commodity FLG Diameter 16 

Schedual Standard Rating 150 

Type R Spec. 105 

Grade NA Source Republic Steel 

Vendor (WJM erPSI) WJM CMTR Date 05/31/83 

NCA-3800 (Y/N) Y 

Supplier I Capitol Pipe & Steel Prod./ Inc Supplier 2 

Quanity 5 - Quanity in Stock 0 

Installed-Acess ? Installed-Not Acess ? 

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

The material was purchased as forged bars from Republic Steel by Gulf Coast 

Machine and Supply Company where they were rough forged. The rough 

forging were then sold to WJM. Flanges have been sold as surplus or are 

installed as temporary piping.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-01 1 -- Specimen ID CNS-0 11-A 

Test Data CMTR Data 
Tensile Strength (psi) 78,400 
Yield Strength ( pi) 48,700 
% Elongation 33.0 
% Reduction In Area - 63.0 
Hardness (BHN) 

% Carbon - 0.27 
* Manganese - 0.94 
* Silicon 0.20 
* Phasphorous 0.016 
* Sulfur 0.021 
* Chromium- 0.06 
% 1ickel - 0.02 
% Molybdenum - 0.01.  

Heat Treatment NORM 

Another Test for This Line Item? N Add Remarks? N 
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NRC 88-05 

MATERIALS WORKSHEET 

Plant Catawbe Unit Diesel Generator 

Line Item CNS-012 Transaction (A/C/D) A 

Heat-Lot 44036 ASME Class 3 

Commodity FLG Diameter 12 

Schedual N/A Rating 150 

Type RL, Spec. 105 
Grade NA Source WJM 

Yendor (WJM orPSI) WJM CMTR Date 05/08/85 

NCA-3800 (Y/W) Y 

Supplier I Tranamerica Delevel Supplier 2 

Quaity 1 Quanity In Stock 0 
Installed-Acess 1 Installed- Not Acess 0 

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

The flangewalocated in the LD system (Lube 011-.Emergency Dies 

Generator) and was marked 12" WJ 150 SA- 105 CL 3 44036.  
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NRC 66-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-012 -- Specimen ID CNS-012-A 

Test Data CMTR Data 
Tensile Strength (psi) 74,500 
Yield Strength (psi) -. 45,500 
% Elongation . 36.0 
* Reduction In Area - 71.0 
Hardness (BHN) 138 

% Carbon 0.18 
* Manganese - 1.04 
* Silican- 0.22 
* Phospherous 0.014 
% Sulfur - 0.016 
% Chromium 
% Nickel 
% Molybdenum 

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. Approxi matel y 4 0- 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 readi ngs was taken. If the average 

of the second set of readings was wi thin 10 L- units of the average of the 

first set, the data was valid. The average value of the two sets data was 380 

Lr for flange CNS-01 2-A. The temperature of the flange was 1340 F. There 

was no 'vibration and the magnetic field was 2.5 Gauss. Adding the EPRI 

developed correction factor for temperature (+ 18) gives a corrected value 

of 398 LD.  
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NRC 68-05 

MATERIALS WORKSHEET 

Plant Catawba Unit 2..? 

Line Item CNS-013 Transaction (A/C/D) A 

Heat-Lot A23 ASME Class 2 

Commodity FLG Diameter 1 

Schedual 40 Rating 300 

Type R Spec. 105 

Grade NA Source WJM 

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

MCA-3800 (Y/M) Y 

Supplier 1 Capitol Pipe& Steel Prod./ Inc Supplier 2 

Quanity 25 Quanity In Stock 0 
Installed-Acess 5? lnstalled-Not Acess ? 

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

Five flanges are located in the YG system which is ASME Class 3. They were 

marked I "-WJ-300-SA- 105-A23-S-40.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-013 -- Speci men ID CNS-013-A 

Test Data CMTR Data 
Tensile Strength (psi) -250 
Yield Strength (psi) -1 50 
% Elongation - 28 
* Reduction In Area 50 
Hardness (8H81) 142 

* Carbon - 0.28 
% Manganese - 0.77 
* Silicon 0.24 
* Phosphorous 0.010 
% Sulfur 0.021 .Chromium 
% nickel 
Z Molhdeanum L 

Heat Treatment None given on CMTR 

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

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

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

edge of the flange and ten hardness readi ngs were taken. The surface was then 

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

of the second set of reading Wwasw i thin 10 L-units of the average of the 

first set, the data was valid. The average value of the two sets data was 391 
LD for flange CNS-01 3-A. The temperature of the flange was 111.20 F and 

there was no vibration or magnetic field. Adding the EPRI developed 

correction factor for temperature (+ 12) gives a corrected value of 403 L).  
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NRC 88-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-013 -- Specimen ID CNS-013-B 

Test Data CMTR Data 
Tensile Strength (psi) - 72,500 
Yield Strength (psi) - 41,500 
% Elongation - 28 
% Reduction In Area - 50 
Hardness (BHN) 140 

* Carbon - 0.28 
% Manganese 0.77 
% Silicon 0.24 
% Phosphorous 0.010 
* Sulfur 0.021 .Chromium 
% 1ickel 
% Molybdenum 

Heat Treatment None given on CMTR 

Another Test For This Line Ilem? 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 hardness readings was taken. If the average 

of the scond set of redings was within 10 L-units of the average of the 

first set, the data vas valid. The average value of the two sets data was 391 
LD for flange CNS-01 3-B. The temperature of the flange was 1020 F and 

there was no vibration or magnetic field. Adding the EPRI developed 
correction factor for temperature (+ 9) gives a corrected value of 400 LD.  
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NRC 86-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-013 -- Specimen ID CNS-013-C 

Test Data CMTR Data 
Tensile Strength (psi) 72,500 
Yield Strength (psi) 41,500 
% Elongation - 28 
* Reduction In Area - 50 
Hardness (BMN) 176 

* Carbon - 0.28 
* Manganese -0.77 
* Silicon - 0.24 
% Phosphorous - 0.010 
* Sulfur - 0.021 S %Chromium 
% Nickel 
% Molybdenum 

Heat Treatment None given on CMTR 

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

The hardness testing was performed in-situ using an EQU0TIP Hardness 

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

edge of the flange and ten hardness readi ngs 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 vas valid. The average value of the two sets data was 440 

L) for flange CNS-01 3-C. The temperature of the flange was 1030 F and 

there was no vibration or magnetic field. Adding the EPRI developed 

correction factor for temperature (+9) gives a corrected value of 449 Lo.  

4.4-46



NRC 88-05 
TEST DATA WORKSHEET 

Test Results for Line Item CN5-013 -- Speciren ID CNS-013-D 

Test Date CMTR Data 
Tensile Strength (psi) -72,500 

Yield Strength (psi) 4150 
% Elongation - 28 
% Reduction In Area _ 0 
Hardness (BHN) 156 

% Carbon - 0.28 
% Mangaese - 0.77 
% Silicon- 0.24 
% Phosphorous- 0.010 
% Sulfur - 0.021 .Chremium 
% Nickel 
% Molghdenuri 

Heat Treatment None given on CMTR 

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 readi ngs 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 408 

L for flange CNS-01 3-D. The temperature of the flange was 118.70 F and 

there was no vibration or magnetic field. Adding the EPRI developed 

correction factor for temperature (+ 14) gives a corrected value of 422 LD.  
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NRC i-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-013 -- Specimen ID CNS-013-E 

Test Data CMTR Data 
Tensile Strength (psi) - 72500 
Yield Strength (psi) - 41,500 
% Elongation - 28 
% Reduction in Area - 50 
Hardness (BHM) 178 

% Carbon - 0.28 
% Manganese - 0.77 
% Silicon - 0.24 
% Phosphorous 0.010 
% Sulfur 0.021 
* Chromium -.  
% Mickel 
* Melybdenum 

Heat Treatment None given on CMTR 

Another Test For This Line Iten? 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 438 

LD for flange CNS- 013- E. The temperature of the flange was 115.10 F and 

there was no vibration or magnetic field. Adding the EPRI developed 

correction factor for temperature (+ 13) gives a corrected value of 451 LD.  
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NRC 88-O5 

MATERIALS WORKSHEET 

Plait Catawba Unit 1 2 

Line Item, CNS-014 Transation (A/C/D) A 

Heat-Lot A23 ASTE Clns 2 

Commodity FLG Diameter 3/4 

Schedual 80 Rting 1500 

Type RFJ5W Spec. 105 

Grade NA Source WJM 

Yendor (WJM orPSI) WJM CMTR Date 05/08/81 

MCA-3800 (Y/M) Y 

Supplier I Capitol Pipe & Steel Prod./ Inc Supplier 2 

Quanity 10 Quonity In Stock 0 
Installed-Acess 8' InstalIed-TMt Acess ? 

Add Test Results (Y/N) VAdd Remarks (Y/M4) Y 

Six flan are locted inthe SA systemrahich is AStiE Class 2. Two are in 

the TE system which is ASME Class 3. The f2aNes were marked 3/4-WJ

1500-SA-1R05-A23-t-80.  
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NRC 66-05 
TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) -72500 
Yield Strength (psi) 41,500 
% Elongation - 28 
% Reduction In Area - 50 
Hardness(BHN) 136 

% Carbon - 0.28 
% Mangaesee - 0.77 
% Silicon - 0.24 
% Phosphorous - 0.010 
% Sulfur - 0.021 
ZI Chromium -
% Nickel 
% Melqbdenum Z- -_ 

Heat Treatnent 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 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 387 

LD for flange CNS- 01 4-A. The temperature of the flange was 970 F. There 

was no vibration and the magnetic field vwas 0.5 Gauss. Adding the EPRI 

developed correction factor for temperature (+7) gives a corrected value of 

394 LD.  
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NRC 66-05 

TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) 72,500 
Yield Strength (psi) -41 500 
* Elongation 28 
% Reduction In Area 50 
Hardness(BHM) 147 

% Carbon - 0.28 
% Mangapes - 0.77 
% Silicon - 0.24 
% Phosphorous - 0.010 .Sulfur 0.021 
%Chromium 

N Wickel 
% Molgbdenum 

Heat Treetment ANN 

Another Test For Thi3 Lie Item? Y Add Remarks? Y 

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

Tester. Approximately 40- 60 mils of metal ws 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 readi ngs was taken. If the average 

of the second set of readings was wi thin 10 L-units of the average of the 

first set, the data was valid. The average value of the two sets data was 400 

LD for flange CNS-014-B. The temperature of the flange was 105. 10 F and 

there was no vibration or magnetic field. Adding the EPRI developed 

correction factor for temperature (+ 10) gives a corrected value of 410 LD.  
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NRC 66-05 
TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) 72,500 
Yield Strength (pai) 41,500 
* Elongation 28 
% Reduction in Area- 50 
Hardness (BHN) 147 

% Carbon - 0.28 
% Manganese 0.77 
* Silicon 0.24 
% Phosphorous 0.010 .Sulfur 0.021 
% Chromium 
% Nickel 
% Mel ybdenum 

Heat Treatment ANN 

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

The hardness te3ting 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 average value of the two sets data was 400 
LD for flange CNS-01 4-C. The temperature of the flange was 107.30 F and 

there was no vibration or magnetic field. Adding the EPRI developed 
correction factor for temperature (+ 10) gives a corrected value of 410 LD.  
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NRC 66-05 
TEST DATA WORKSHEET 

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

Te3t Data CMTR Data 
Tensile Strength (psi) - 72,500 
Yield Strength (pdi) - 41,500 
% Elongation - 28 
% Reduction in Area - 50 
Hardness (BHI) 138 

% Carbon - 0.28 
% Manganese - 0.77 
% Silicon - 0.24 
5 Phosphorous - 0.010 
Z Sulfur 0.021 
T Chromium % Nickel 
U Melgbdenur

Heat Treatment ANN 

Another Test for This Line Item? Y Add Rerarks? 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 reading3 was taken. If the average 

of the second set of readi ngs was vi thin 10 L- units of the average of the 

first set, the data oas valid. The average value of the two sets data was 382 
LD for flange CNS-01 4-0. The temperature of the flange was 1 260 F and 

there was no vibration or magnetic field. Adding the EPRI developed 
correction factor for temperature (+ 16) gives a corrected value of 398 LD.  
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NRC 68-05 

TEST DATA WORKSHEET 

Test Results for Line item CN3-014 -- Specimen ID CNS-014-E 

Test Data CMTR Date 
Tensile Strength (pi) 7,0 
Yield Strength (psi) -,0 
% Elongation 28 
% Reduction in Area 50 
Hardness (BHA) 138 

% Carbon - 0.28 
% Manganese- 0.77 
S Silicon 0.24 
* Phospherous - 0.010 
* Sulfur 0.021 
% Chromium 

*% ?Mickel-
% Molybdenum 

Heat Treatment ANN 

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

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

Tester. Approxim;3tely 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 seond 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 378 
L0 for flange CNS-014- E. The temperature of the flange was 1390 F and 

there was no vibration or magnetic field. Adding the EPRI developed 

correction factor for temperature (+ 19) gives a corrected value of 397 LD.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-*014 -- Specimen ID CNS-014-F 

Test Data CMTR Data 
Tensile Strength (psi) - 72,500 
Yield Strength (p) - 4 00 
% Elongation - 28 
% Reduction In Area - so 
Hardness (BHN) 138 

% Carbon - 0.28 
* Manganese 0.77 
% Silicon - 0.24 
% Phaspharous 0.010 
% Sulfur 0.021 
% Chromium 

M yIickel nO% Molgheuni 

Heat Treatment ANN 

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

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

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

edge of the fiange and ten hardness readi ngs 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 val ue of the two sets data was 384 
LD for flange CNS-01 4-F. The temperature of the flange was 1180 F and 

there was no vibration or mag netic field. Adding the EPRI developed 

correction factor for temperature (+ 14) gives a corrected value of 398 LD.  
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NRC 88-05 

TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) 72,500 
Yield Strength (psi) -. 41,50Q 
* Elongation 28 
* Reduction In Area - 50 
Hardness (BNJ) 146 

* Carbon - 0.28 
* Manganese 0.77 
* Silicon 0.24 
* Phosphorous 0.010 
* Sulfur 0.021 
* Chromiurm . % iickel-
% Mel bdenum 

Heat Treatment ANN 

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

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

Tester. Approximately 40-60 mils of 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 394 

LD for flange CNS- 01 4-G. The temperature of the flange was 1 230) F and 

there vas no vibration or magnetic field. Adding the EPRI developed 

correction factor for temperature (+ 15) gives a corrected value of 409 LD.  
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NRC 68-05 

TEST DATA WORKSHEET 

Test Results for Line Iten CNS-014 -- Specimen ID CNS-014-H 

Test Data CMTR Daa 
Tensile Strength (psi) 
Yield Strength (psi) - 4 
* Elongation -2 
% Reduction In Area - 50 
1Hrdness (BHM) 137 

* Carbon 0.28 
% Manganese 0.77 
% Silicsa 0.24 
* Phosphorous 0.010 
% Sulfur - 0.021 
* Chremium 
% Nickel 
% Molybdenum 

Heat Treatment ANN 

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

The hardness testing wzs 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 reedings were taken. The surface was then 

reground and a second set of ten hardness readi ng 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 average value of the two sets data was 379 
LD for flange CNS-01 4-H. The temperature of the flange was 1250 F and 

there was no vibration or magnetic field. Adding the EPRI developed 

correction factor for temperature (+ 16) gives a corrected value of 395 LD.  
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NRC 66-05 
MATERIALS WORKSHEET 

Plant Catawb-a Ui 

Lire Item CNS-015 Transcti (A/C/D) C 

Heat-Lot 2095 ASNEClas 2 

Commodity FLG Diameter 2 

Schedual 40 Robin 300 

TypeSpec 105 
Grade NA Soure WJM 
Yendor (WJM rPSI) WJM CMTR Dzte 06/05/81 

NCA-3800 (Y/0) Y 

Supplier 1 Ca itol Pipe & Steel Prod./ Inc Suppr 

Quanity . 100 untInSok1 

installed-Aces s Installed-1iot Acess 

Add Test Rezults (V/l) YAdd Remarks (Y/N) Y 

CN$- 0015-A waexamined metal lqraphicall yj and found to be a forgi ng. All 

lana tin stock were marked 2"-WJ-300-8A- 105-2095-SD.  
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NRC 8-05 

TEST DATA WORKSHEET 

Test Result3 for Line Item CNS-015 -- Specimen ID CNS-015-A 

Test Data CMTR Datn 
Tensile Strength (psi) 737200 7944 
Yield Strength (psi) 371700 4 
W Elongation 25 31.6 
% Reduction In Area 53 40 
Hardness (8tiM) 144 

% Carbon 0.25 0.23 
* Mangenese 0.74 0.78 
* Silicon 0.19 0.33 
* Phosphorous 0.029 0.016 
* Sulfur 0.034 0.029 
% Chromium 0.18 
* Nickel 0.09 
% Molybdenum 0.02 

Heat Treatment Not given on CMTR 

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

Hardne.s was performed at our inhouse Materials Laboratory on material 

from stock using Rockwell B hardness tester. The Rockwell 8 Hardness 

(78 for CNS-015-A) was converted to Bri nell using Table 2 from ASTM 

El 40 and entered into Test Data Worksheet. An EQUOTIP Hardness Value 

(401 LD) 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 approximatly 1/4 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-015 -- S cimen ID CNS-015-B 

Test Data CMTR Data 
Tensile Strenith (psi) 7 _0 
Yield Strength (psi) 46,400 
* Elangation 12 31.6 
* Reduction In Area 18 40 
Hardness (BHM) 159 

% Carbon 0.29 0.23 
% Manganese 0.78 0.78 
. Silicon 0.21 0.33 
Z PhospheroUs 0.026 0.016 
* Sulfur 0.025 0.029 
% ChromniuM 0.21 
% nickel 0.07 
% Molgbdenum 0.01 

Heat Treatmewnt Not given on CMTR 

Another Test For This Line Itemr? 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 

(83 for CNS- 015- B) was converted to Brinell using Table 2 from ASTM 

El 40 and entered into Test Data Worksheet. An EQU0TIP Hardness Value 

(410 LD) 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 Vendors List. Tensile 

specimens were approximatly 1 /4 inch in diameter and the tests were 

performed inhouse.  
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NRC 86-05 
TEST DATA WORKSHEET 

Test Res ults for Line Item CNS-015 ---Specimen ID CNS-015-C 

Test Data CIITR Data 
Tensile Strength (ps) 97,500 7 4 
Yield Strength (psi) 55,20 4 
% Elongation 23 31.6 
, Reduction In Area 38 40 
Hardness (BHN) 185 

% Carbon 0.42 0.23 
% Mananese 0.77 0.78 
% Silican 0.30 0.33 
M Phosphereas 0.031 0.016 
* Sulfur 0.029 0.029 
* Chromium 0.12 
% ickel 0.10 
% Mel bdienM 0.02 

Heat Treatment Not given on 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 

(90 for CNS-01 5-C) was converted to Brinelli using Table 2 from ASTM 

E140 and entered into Test Data Worksheet. An EQUOTI P Hardness Value 

(453 LD) 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 Vendors 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 CNS-015 -- Specimen 10 CNS-015-D 

Test Data CMTR Data 
Tensile Strength (psi) 66,000 7 
Yield Strength (psi) 4MQ0,000 2 
% Elongation (Broke outside 31.6 
% Reduction In Area gaqe marks) 40 
Hardness (BHN) 147 

% Carbon 0.22 0.23 
% Manganese 0.83 0.78 
% Silicon 0.21 0.33 
% Phosphorous 0.032 0.016 
% Sulfur 0.031 0.029 .% Chromium 0.22 
% Nickel 0.07 
% Molybdenm 0.01 

Heat Treatiment Not iven on CMTR 

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

Hardness was performed at our i nhouse Materials Laboratory on material 

from stock using Rockwell 8 hardness tester. The Rockwell B Hardness 

(79 for CNS-01 5-D) was converted to Brinell using Table 2 from ASTM 

E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Value 

(396 LD) 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 approximatly 1/4 inch in diameter and the tests were 

performed inhouse.  
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NRC 68-05 
MATERIALS WORKSHEET 

Plant Catawba Unit 2 

Line Item CNS-016 Transation (A/C/D) A 
Heat-Lot GDEB AS ME Clas 2 

Commodity FLG Diameter 4 

Schedual 160 Rating 900 

Type R&WN Spec- 105 

Grade NA Source WJM 

Vendor (WJM orPSI) WJM CMTR Dote 07/19/81 

NCA-3800 (VIM) Y 

Supplier I Capitol Pipe & Steel Prod./ Inc Suppler 2 

Quanity 2 Qu;nitg In Stock 0 

Installed-Acess 2 IrataIleA-Wws' Aces3 0 
Add Test Res u ts (Y/M) )LAdT Reinarks/C) A 

The two flange,- are located in the Auxiliaryj Feedwater S'j~tem, on an ASME 

Clam 3 3atem. All flange-3 were marked 4"-WJ-900-SA- 1 05-GDEB 8

160.  
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NRC E8-05 

TEST DATA WORKSHEET 

Test Results for Line iHemi CNS-016 -- Specimen 1D CNS-016-A 

Test Data CMTR Data 
Tensile Strength (psi) - 76,300 
Yield Strength (psi) -5,080 
* Elongation 31.5 
* Reduction In Area - 52.2 
Hardness (BHM) 157 

% Carbon - 0.27 
% Manganese - 0.85 
* Silicon - 0.15 
* Phosphorous - 0.009 
* Sulfur - 0.029 
% Chromium -
% Mickel 
% Mel bdenrum 

Heat Treatment Not given on CMTR 

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

The hardness testing was performed in-situ using an EQUCTIP 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 readi ngs 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 41 8 

LD for flange CNS- 016-A. The temperature of the flange was 89.70 F and 

there was no vibration or magnetic field. Adding the EPRI developed 

correction factor for temperature (+5) gives a corrected value of 423 LD.  
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NRC 66-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-016 -- Specimen ID CNS-016-8 

Test Data CMTR DIa 
Tensile Streagth (psi) -630 
Yield Strength (psi) - 5 
% Elongation 31.5 
* Reduction In Area 52.2 
Hardness (BHM) 151 

% Carbon - 0.27 
% Manganese 0.85 
% Silicon Z 0.15 
'1 Phospherous - 0.009 
% Sulfur - 0.029 .Chromium 
% Nickel 
% Molghdeanum 

Heat Treatment Not given on CMTR 

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

The hardness testing was performed in-situ usi ngan EQU0TIP Hardness 

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

edge of the flange and ten hardness readi ngs were taken. The surface was then 

reground and a second set of ten hardness readi rgs was taken. If the average of 

the second set of readings was within 10 L-unit3 of the average of the first 

set, the data wes valid. The average value of the two sets data was 409 LD for 

flange CNS- 016- B. The temperature of the flange was 93.10 F and there was 

no vibration or magnetic field. Adding the EPRI developed correction factor for 

temperature (+6) gives a corrected value of 415 LD.  
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NRC 88-05 
MATERIALS WORKSHEET 

Plant Catawba Unit 2,? 

Line Item CNS-017 Transaction (A/C/D) C 

Heat-Lot T8834 ASME Class 2 

Cammodity FLG Diameter 2 

Scheuol 40 Rating 150 

Type REN Spec- 105 
Grade NA Source WJM 

Vendor (WJMI OrPS) WJM CMTR Date 07/21/82 

MCA-3800 (Y/N) Y 

Supplier I Gugon Allojs, Inc. Supplier 2 -.  

Quaniy 2- Quanity In Stack 1 

Installed-Acess 4? nstalIed- Mot Acess ? 
Add Test Results (Y/M) Y Add Remrks (Y/N) Y 

CNS-01 7-A was examined metal1egraphicalIy and found to be a forging. WJM 

gave the Heat No. as T3834 and the Test or Code Mo. as GDFO. Four flanges are 

located in the Diesel Generator Engine Cooling Water System, which is ASME 

Clss 3. They were marked 2"-WJ- 1 50-SA- 1 05-GDFO-SDT.  
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NRC 68-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-017 -- Specimen ID CNS-017-A 

Test Data CMTR Date 
Tensile Strength (psi) 84,0 82,79 
Yield Strenith (psi) 4 0 48,232 
% Elongation 24 28.0 
Z Reducties In Area 56 58.3 
Hardness (81N) 165 

% Carbon 0.27 0.29 
* Mannese 0.98 0.92 
* Silicon 0.23 0.20 
% Phospiereas 0.016 0.012 
* Sulfur 0.015 0.014 
% Chromium 0.04 
% Mickel 0.02 

% Molybdenum <0.01 
% Yanadium 0.009 

Heat Treatm-enrt Not given on CMTR 

Another Test For This Lin liem? Y Add Remarks? Y 

The Rockwell B Hardness (85 for CNS-A017A) wa converted to Bri nnell 

uing Table 2 from ASTM E 140 and entered into test Data Worksheet.  
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NRC 68-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-017 -- Specimen ID CNS-017-B 

Test Data CMTR Data 
Tensile Strength (psi) _ 82,795 
Yield Strength (psi) 48,232 
% Elongation 28.0 
* Reduction i Area - 58.3 
Hardness: (BHU) 168 

* Carbon - 0.29 
% Manganese - 0.92 
* Silican - 0.20 
% Phospherous - 0.012 
* Sulfur - 0.014 % Chromium
% Nickel 
% Molybdenum 

Heat Treatment Not given on CMTR 

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

The hardness testing was performed in-3itu using an EQUOTIP Hardness Tester.  

Approximatelg 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 wa 419 LD for flange CNS-017- B.  

The temperature of the flange was 1 37.80 F. 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 LD.  
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NRC 86-05 

TEST DATA WORKSHEET 

Test Results for Line Ite CNS-017 -- Specinen ID CNS-017-C 

Test Data CMTR Data 
Tensile Strength (pi) - 82,795 
Yield Strengt (p) 48,252 
% Elongation 28.0 
% Reduction In Area - 58.3 
Hardne3s (BHN) 175 

% Carbon 0.29 
% Mangenese -0.92 
% Silicon 0.20 
* Phosphorous 0.012 
* Sulfur - 0.014 .Chromium 
% Nickel 
% Mel bdenum 

Heat Treatment 'M onCMTR 

A nother Test For Thbis Line I tem? Y Add Remarks? Y 

The hardness testing was performedin-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 secondsetof reding was-within 10 L-units of the average of the first 

set, the data was valid. The average value of the two sets data wes 427 LD for 

flange CNS-01 7-C. The temperature of the flange was 142.20 F. There was no 

vibration and the magnetic field was 1 Gaus. Adding the EPRI developed 

correction factor for temperature (+20) gives a corrected value of 447 LD.  
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NRC 6-05 

TEST DATA WORKSHEET 

Test Results for Line tem CNS-017 -- Specinmen ID CNS-017-D 

Test Data CMTR Data 
Tenzile Strength (psi) - 82,795 
Yield Strength (psiA) -_ 48,232 
% Elongation - 28.0 
% Reduction In Area - 58.3 
Hardnes3 (BHU) 158 

% Carbon - 0.29 
% Mapnese - 0.92 
% Silicon -. 0.20 
SPhosphorous - 0.012 
SSulfur 0.014 .Chromium 

M Mickel
SMel bdenum 

Heat Treatient Not given on CMTR 

Another Te3t For This Line Item? Y Add Remrks? Y 

The hardne= testing was performed in-situ using an EQ UOTIP Hlardness 

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 411 LD for 

flange CNS-01 7-ID. The temperature of the flange was 122.50 F. There was no 

vibration and the magnetic field was 0.5 Gauss. Adding the EPRI developed 

correction factor for temperature (+ 15) gives a corrected value of 426 LD.  
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NRC 88-05 

TEST DATA WORKSHEET 

Test Results for Line liam CNS-017 -- Specimen ID CNS-017-E 

Test Data CMTR Data 
Tensile Strength (psi) - 8 K 
Yield Strength (pzi) -823 
% Elongotion 28.0 
* Reduction In Area - 58.3 
Hardness (BHM) 166 

% Carbon- 0.29 
* Manganese 0.92 
% Silicon 0.20 
* Phosphorous 0.012 
% Sulfur 0.014 
% Chromium o
% lickel 

5Molybdenum -

Heat Treatment N.2otven on CMTR 

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

The hardness testing vs 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 419 LD for 

flange CNS-01 7-E. The temperature of the flange was 1 28.00 F. There was no 

vibration ard the magnetic field was 0.5 Gauss. Adding the EPRI developed 

correction factor for temperature (+ 17) gives a corrected value of 436 LD.  
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NRC 88-05 

MATERIALS WORKSHEET 

Plant Catawba Unit 1 

Line Item CNS-018 Transaction (A/C/D) A 

Heat-Lot 56245 ASME Class 2 

Commodity FLG Diameter 3/4 

Schedual 40 Rating 300 

Type F Spec. 105 

Grade NA Source WJM 

Yender (WJM orPSI) WJM CMTR Date 07/21/82 

MCA-3800 (Y/N) Y 

Supplier 1 Guyon Allos Inc. Supplier 2 
Quanity 5 Quanity in Stock 0 

Iastalled-Acess 1? Installed-MNot Acess ? 

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

WJM gave the Heat No. as 56245 and the Test or Code No. as GDKG. One 

flanges is located in the Unit I Component Cooling 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 ID CNS-018-A 

Test Data CMTR Data 
Tensile Strength (psi) - 83,620 
Yield Strength (psi) 56,240 
% Elongation 31.0 
% Reduction In Area 59.7 
Hardness (BHN) 155 

% Carbon - 0.24 
% Manganese 0.90 
% Silicon 0.26 
% Phosphorous 0.010 
% Sulfur 0.020 
% Chromium -. 
% Nickel -
% Melghdenum -.  

Heat Treatment Not given on CMTR 

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 416 
LD for flange CNS-01 8-A. The temperature of the flange was 90.10 F. There 

was no vibration and only a slight magnetic field. Adding the EPRI developed 

correction factor for temperature (+5) gives a corrected value of 421 LD.  
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NRC 88-05 

MATERIALS WORKSHEET 

Plant Catawba Unit 1(Oconee) ONS-004-A 

Line Item CNS-019 Transaction (A/C/D) C 

Heat-Lot 25904 ASME Class 2 

Commodity FLG Diameter 1 

Schedual N/A Rating 150 

Type RFJT Spec. 105 

Grade NA Source WJM 

Vendor (WJM orPSI) WJM CMTR Date 07/21/82 

NCA-3800 (Y/N) Y 

Supplier 1 GugonAlloys, Inc. Supplier 2 

Quanity 15 Quanityin Stock 4 

Installed-Acess 1? Installed-Not Acess ? 

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

CNS- 01 9-A was examined metallographicall y and found to be a forgi ng. WJM 

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

transfered to Oconee, and i nstalled on the Emergency Feedvater PT Oil Cooler 

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

GDDE.  
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NRC 86-05 
TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) 99,200 96,970 
Yield Strength (psi) 68,000 69,370 
% Elongation 21 23.5 
* Reduction In Area 52 51.0 
Hardness (BHN) 205 

% Carbon .30 0.31 
% Manganese .75 0.76 
% Silicon .22 0.25 
% Phosphorous .020 0.018 
% Sulfur .024 0.024 
% Chromium 0.16 O Nickel 0.07 
% Molybdenum 0.01 
% Vanadium 0.068 

Heat Treatment Not given on CMTR 

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

Hardness was performed at our i nhouse Materials Laboratory on material 

from stock using Rockwell 8 hardness tester. The Rockwell 8 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 Vendors List. Tensile specimens 

were approximatl y 1/4i nch in diameter and the tests were performed 

inhouse.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-019 -- Specimen ID CNS-019-B 

Test Data CMTR Data 
Tensile Strength (psi) 96,300 96,970 
Yield Strength (p3) 67,600 69,370 
% Elongation 22 23.5 
% Reduction In Area 52 51.0 
Hardness (8HN) 195 

" Carbon .31 0.31 
" Manganese .73 0.76 
" Silicon .22 0.25 
" Phosphorous .020 0.018 
" Sulfur .024 0.024 
" Chromium 0.10 .Nickel 0.07 
" Molybdenum 0.01 
" Yanadium 0.066 

Heat Treatment Not given on 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 8 hardness tester. The Rockwell B Hardness 

(92 for CNS-01 9-8) 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 speci mens 

were approximatly 1 /4 inch in diameter and the tests were performed 

inhouse.  
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NRC 66-05 
TEST DATA WORKSHEET 

Test Results 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 23.5 
" Reduction In Area 52 51.0 
Hardness (BHN) 195 

" Carbon .30 0.31 
" Manganese .75 0.76 
5 Silicon .22 0.25 
" Phosphorous .020 0.018 
" Sulfur .025 0.024 
" Chromium 0.10 .Nickel 0.07 
" Molybdenum 0.01 
% Yanedium 0.066 

Heat Treatment Not given on 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 

(92 for CNS- 01 9-C) was converted to Bri nell using Table 2 from ASTM 

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

were approximatly 1/4 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-019 -- Specimen ID CNS-019-D 

Test Data CMTR Data 
Tensile Strength (psi) _ 96,970 
Yield Strength (psi) 69,370 
% Elongation 23.5 
S Reduction In Area 51.0 
Hardness (BHN) 

" Carbon - 0.31 
% Manganese 0.76 
" Silicon 0.25 
" Phosphoraus - 0.018 
% Sulfur 0.024 
5 Chromium 
* Nickel O Melybdenum 
Heat Treatment Not given on CMTR 

Another Test For This Line Item? 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 Data 
Tenaile Strength (psi) 96,970 
Yield Strength (psi) 69,370 
% Elongation - 23.5 
" Reduction In Area - 51.0 
Hardness (BHN) 189 

Z Carbon 0.31 
% Manganese 0.76 
5 Silicon - 0.25 
" Phosphorous 0.018 
" Sulfur 0.024 
" Chromium ) Nickel .Molgbdenum 
Heat Treatment Not given on CMTR 

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

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

Tester. Approxi matel y 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 readingswas 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 
LD for flange CNS-01 9-A. The temperature of the flange was 80.00 F. There 

was slight vibration and no magnetic field. Adding the EPRI developed 
correction factor for temperature (+2) gives a corrected value of 464 LD.  
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NRC 88-05 

MATERIALS WORKSHEET 

Plant Catawba Unit ? 

Line Item CNS-020 Transaction (AIC/D) C 

Heat-Lot 25904 ASME Class 2 

Commodity FLG Diameter I 

Schedual N/A Rating 150 

Type BjJRF Spec. 105 

Grade NA Source WJM 

Vendor (WJM orPSI) WJM CHTR Date 07/21/82 

NCA-3800 (Y/N) Y 

Supplier 1 Gugon Alloys, Inc. Supplier 2 

Quanity 5 Quanity In Stock 2 
Installed-Acess 1? Installed-Not Acess ? 

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

CNS-020-A vas examined metallographicall y and found to be a forging. WJM 

gave the Heat No. as 25904 and the Test or Code No. as GDDE. All flanges in 

stock were marked 1 "- WJ- 150-SA- 1 05-GDDE.  
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NRC 86-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-020 -- Specimen ID CNS-020-A 

Test Data CMTR Data 
Tensile Strength (psi) 91400 96,970 
Yield Strength (psi) 60,200 69,370 
% Elongation 19 23.5 
% Reduction In Area 51 51.0 
Hardness (BHN) 200 

% Carbon 0.31 0.31 
% Manganese 0.76 0.76 
S Silicon 0.22 0.25 
7 Phosphorous 0.021 0.018 
% Sulfur 0.025 0.024 
S Chromium 0.10 
% Nickel 0.07 
5 Molbdenum 0.01 
5 Vanadium 0.070 

Heat Treatment Not aiven on CMTR 

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

Hardness vas performed at our i nhouse 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 Worksheet. Chemistr y was performed b y 

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

were approximatly 1/4i nch in diameter and the tests were performed 

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 96,970 
Yield Strength (psi) 57,900 69,370 
" Elongation 21 23.5 
" Reduction In Area 51 51.0 
Hardness (BHN) 195 

% Carbon 0.31 0.31 
% Manganese 0.77 0.76 
5 Silican 0.23 0.25 
% Phosphorous 0.019 0.018 
% Sulfur 0.021 0.024 .Chromium 0.10 
% Nickel 0.07 
% Molybdenum 0.01 
% Yanadium 0.070 

Heat Treatment Not given on CMTR 

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

Hardness was performed at our inhouse Materials Laboratory on material 

from stock using Rockwell 8 hardness tester. The Rockwell B Hardness 

(92 for CNS-020-8) was converted to Brinell using Table 2 from ASTM 

E140 and entered into Test Data Worksheet. Chemistry was performed b y 

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

were approximatly 1/4 inch in diameter and the tests were performed 

inhouse.  
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NRC 88-05 
MATERIALS WORKSHEET 

Plant Catawba Unit ? 
Line Item CNS-021 Transaction (A/C/D) C 
Heat-Lot 85148 ASME Class 2 
Commodity FLG Diameter 6 
Schedual N/A Rating 150 

Type R Spec. 105 
Grade NA Source WJM 

Vender (WJM orPSI) WJM CMTR Date 07/19/82 

NCA-3800 (Y/N) Y 

Supplier 1 Guuon Alloy3 Inc. Supplier 2 

Quanity 10 Quanity In Stock 0 
Istalled-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 68-05 
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 25.5 
I Reduction In Area - 41.7 
Hardness (BHN) 

S Carbon 0.25 
% Manganese .83 
% Silicon - 0.20 
" Phosphorous 0.006 
% Sulfur 0.021 .Chromium 
5 Nickel 
% Molybdenum 

Heat Treatment Not given on 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-022 Transaction (A/C/D) A 
Heat-Lot 220821 ASME Class 2 
Commodity FLG Diameter 12 
Schedual N/A Ratiag 900 
Type RjBj Spec. 105 
Grade NA Source WJM 
Vendor (WJM orPSI) WJM CMTR Date 07/19/82 
NCA-3800 (Y/N) Y 
Supplier 1 GugonAlloys. Inc. Supplier 2 
Quanity 23 Quanity I Stock 0 
Istalled-Actss ? Installed-Not Acess ? 
Add Test Results (Y/N) Y Add Remarks (Y/N) N 
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NRC 88-05 
TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) i 74,000 
Yield Strength (psi) .46,700 
" Elongation 36.0 
" Reduction In Area 63.0 
Hardness (BHN) 

" Carbon 0.20 
" Manganese 1.07 
" Silicon 0.20 
" Phosphorous 0.013 .Z Sulfur 0.022 
" Chromium .10 
" Nickel .07 
% Molybdenum .02 

Heat Treatment Not given on 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-023 Transaction (A/C/D) A 

Heat-Lot 6028835 ASME Class 2 

Commodity FIG Diameter 12 

Schedual N/A Rating 900 
Type RF*B Spec. 105 

Grade NA Source WJM 

Vender (WJM orPSI) WJM CMTR Date 09/21/82 

NCA-3800 (Y/N) Y 

Supplier 1 Gugon Allous. Inc. Supplier 2 L 
Quaaity 1 Quanity In Stock 0 

lnstalled-Acess ? Installed-Not Acess ? 

Add Test Results (Y/N) Y Add Remarks (YIN) N 
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NRC 86-05 
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 32.0 
% Reduction In Area 66.0 
Hardness (BHN) 

" Carbon 0.23 
" Manganese 1.19 
" Silicon 0.20 
% Phosphorous 0.019 O Sulfur 0.023 
) Chromium 
5 Nickel 
S Molybdenum 

Heat Treatment Not given on 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-024 Transaction (A/C/D) A 

Heat-Lot 213158 ASME Class 2 
Commodity FLG Diameter 12 
Schedual N/A Rating 900 
Type R Spec. 105 
Grade NA Source WJM 
Vender (WJM orPSI) WJM CHTR Date 09/21/82 

NCA-3800 (Y/N) Y 

Supplier 1 Guuon Allows. Inc. Supplier 2 
Qumnity ± Quanity In Stock 0 
Installed-Acess ? Installed- Not Acess ? 

Add Test Results (YIN) V Add Remarks (Y/N) N 
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-024 -- Specimen ID CNS-024-A 

Test Data CYlTR Data 
Tensile Strength (psi) 79,000 
Yield Strength (psi) 51,500 
% Elongation 35.0 
S Reduction In Area 66.0 
Hardness (8HN) 

S Carbon 0.22 
5 Manganese 1.16 
% Silicon 0.23 
% Phosphorous 0.012 
% Sulfur 0.019 
X Chromium 
5 Nickel 
% Molybdenom 

Heat Treatment Not qiven on CMTR 

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

Plant Catawba Unit 1 .  
Line Item CNS-025 Transaction (A/C/D) A 
Heat-Lot UE ASME Class 2 
Commodity FLG Diameter I 
Schedual N/A Rating 150 
Type RF..: Spec. 105 
Grade NA Source WJM 
Vender (WJM orPSI) WJM CHTR Date 02/17/61 
NCA-3800 (Y/N) Y 
Supplier 1 GuuonAllous. Inc. Supplier 2 
Quanity 5 Quanity In Stock 0 
lnstalled-Acess 3? Installed-Not Acess ? 
Add Test Results (Y/N) Y Add Remarks (Y/N) N 

The flange located in the Lube Oil System of the 1 B Emergency Dies 
Generator and was miarked I"-WJ-150-SA-105-UE.  
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NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-025 -- Specimen ID CNS-025-A 

Test Data CMTR Data 
Tensile Strength (psi) 78,800 
Yield Strength (psi) -44,200 
% Elongation 28.0 
% Reduction In Area 54.0 
Hardness (BHN) 211 

S Carbon - 0.28 
S Manganese .76 
5 Silicon 0.18 .Phosphorous 0.010 
S Sulfur 0.019 
% Chromium 
S Nickel 

M olybdenum 

Heat Treatment Not given on CMTR 

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 477 
LD for flange CNS- 025-A. The temperiture of the flange was 1170 F. There 

was sight vibration and the magnetic field was 1 Gauss. Adding the EPRI 

developed correction factor for temperature (+ 13) gives a corrected val ue 

of 490 ID.  
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NRC 86-05 

MATERIALS WORKSHEET 

Plant Catawba Unit ? 

Line Item CNS-026 Transaction (A/C/D) A 

Heat-Let GDAT ASME Class 2 

Commodity FLG Diameter 2 

Schedual N/A Rating 150 
Type R Spec. 105 
Grade NA Source WJM 

Vendor (WJM orPSI) WJM CMTR Date 01/18/82 

NCA-3800 (YIN) Y 
Supplier 1 Guuon Allows. Inc. Supplier 2 

Quanity 3 Quanity In Stock 0 

Installed-Acess ? Installed-Net Acess ? 

Add Test Results (YIN) Y Add Remarks (YIN) N 
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NRC 86-05 

TEST DATA WORKSHEET 

Test Results for Line Item CNS-026 -- Specimen ID CNS-026-A 

Test Data ClMTR Data 
Tensile Strength (psi) 81,210 
Yield Strength (psi) 48,625 
" Elongation 28.5 
" Reduction In Area 56.0 
Hardness (BHN) 

" Carbon 0.28 
" Manganese .90 
5 Silicon - 0.23 
% Phosphorous - 0.010 
5 Sulfur 0.018 
% Chromium .Nickel 
) Molybdenum 

Heat Treatment Not given on CMTR 

Another Test For This Line Item? N Add Remarks? N 
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NRC 86-05 
MATERIALS WORKSHEET 

Plant Catawba Unit ? 
Line Item CNS-027 Transaction (A/C/D) C 
Heat-Lot GDKD ASME Class 2 
Commodity FLG Diameter 2 
Schedual N/A Rating 150 
Type RF.JT Spec. 105 
Grade NA Source WJM 
Vender (WJM orPSI) WJM CMTR Date 01/18/82 
NCA-3800 (Y/N) Y 
Supplier 1 GuuonAllous. Inc. Supplier 2 
Quanity 7 Quanity In Stock 25 
Installed-Acess ? Installed-Not Acess ? 
Add Test Results (Y/N) Y Add Remarks (Y/N) Y 

CNS- 027-A was examined metallographicall y and ves found to have an 

equiaxial grain structure (could not determine if it was forged). All flanges 
in stock were marked = 2"-WJ- 1 50-SA- 1 05-GDKD 
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NRC 86-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-027 -- Specimen ID CNS-027-A 

Test Data CMTR Data 
Tensile Strength (psi) 82,600 73,345 
Yield Strength (pi) 42,900 40,280 
" Elongation 24 30.5 
5 Reduction In Area 54 54.6 
Hardness (OHN) 172 

" Carbon 0.30 0.27 
" Manganese 0.87 0.86 
5 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 given on 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 
(87 for CNS- 027-A) was converted to Bri nell using Table 2 from ASTM 
E140 and entered into Test Data Worksheet. Chemistry was performed by 
an outside laboratory on Duke's Approved Vendors List. The tensile 

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

Test Results for Line Item CNS-027 -- Specimen ID CNS-027-B 

Test Data CMTR Data 
Tensile Strength (psi) 79,500 73,345 
Yield Strength (psi) 43,000 40,280 
% Elongation 30 30.5 
" Reduction In Area 58 54.6 
Hardness (BHN) 153 

" Carbon 0.27 0.27 
" Manganese 0.92 0.86 
" Silicen 0.23 0.23 
" Phosphorous 0.006 0.010 
" Sulfur 0.016 0.016 .Chromium 0.05 ) Nickel 0.07 
" Melgbdeaum 0.01.  

Heat Treatment Not qiven on CMTR 

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

Hardness was performed at our i nhouse Materials Laboratory on material 

from stock using Rockwell B hardness tester. The Rockwell 8 Hardness 

(81 for CNS-027-B) was converted to Brinell using Table 2 from ASTM 
E140 and entered into Test Data Worksheet. An EQUOTIP Hardness Value 
(414 LD) was obtained from a flat surface where the tensile sample or 

the sample for chemical anal yis was removed. Chemistry was performed 

by an outside laboratory on Duke's Approved Vendors List. The tensile 

specimens was approximatly 1 /4 inch in diameter and the test was 
performed i nhouse.  
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NRC 88-05 

TEST DATA WORKSHEET 

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

Test Data CMTR Data 
Tensile Strength (psi) 86,800 73,345 
Yield Strength (psi) 44,900 40,280 
S Elongation . 22 30.5 
S Reduction In Area 49 54.6 
Hardness (BHM) 169 

% Carbon 0.31 0.27 
S Manganese 0.88 0.86 
% Silicon 0.20 0.23 
S Phosphorous 0.010 0.010 
% Sulfur 0.019 0.016 
5 Chromium 0.04 .Nickel 0.03 
5 Mol bdeaum 0.01 

Heat Treatment Not given on 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 8 hardness tester. The Rockwell B Hardness 

(86 for CNS- 027-C) was converted to Brinell using Table 2 from ASTM 
El 40 and entered into Test Data Worksheet. An EQUOTIP Hardness Value 
(430 L) was obtained from a flat surface where the tensile sample or 

the sample for chemical anal ysis was removed. Chemistry was performed 

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

specimens was approximatl y 1/2 inch in diameter and the test was 

performed inhouse.



NRC 68-05 
TEST DATA WORKSHEET 

Test Results for Line Item CNS-027 -- Specimen ID CNS-027-D 

Test Data CMTR Data 
Tensile Strength (psi) 8 7 
Yield Strength (psi) 45L,70 40 
" Elongation 22 30.5 
" Reduction In Area 49 54.6 
Hardness (BHN) 165 

" Carbon 0.31 0.27 
" Manganese 0.88 086 
" Silicon 0.21 0.23 
" Phosphorous 0.009 0.010 
" Sulfur 0.018 0.016 
" Chromium 0.04 
5 Nickel 0.03 .5 Melgdeaum 0.01 
Heat Treatment Not given on CMTR 

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 Rockwell 8 Hardness 
(85 for CNS-027-D) was converted to Brinell using Table 2 from ASTM 
El 40 and entered into Test Data Worksheet. An EQUOTIP Hardness Yalue 
(432 LD) vas 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 1/2 inch in diameter and the test was 
performed 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 SA105 material that was below minimum hardness (137 
Brinell). The readings were taken with an EQUOTIP Hardness Tester and the 
average was 387 LD which converts to 131 Brinell. The temperature of the 
flange was 970 F. Using the temperature correction factor developed by EPRI 
(+7), the corrected value is 394 LD which converts tol36 Brinell. The f lange 
is located in the Unit 2 Main Steam Auxiliary Equipment System (ASME Class 
2) next to the Auxiliary Feedwater Pump Turbine (150# CN-2SA-029, Weld 

1). Duke's Design Engineering Department is performing the JCO.  

SAMPLE NO. CNS-0i4-A 
LOCATION ISO# CN-2SA-029 WELD # 1. ASME Class 2.  

Line is connected to Aux. FDWP Turbine Stoo Valve 
SIZE 3/4 Inch. 1500 Pound. Sch. 80 
TYPE Raised Face, Socket Weld 
HEAT NO. A22 
MATERIAL ASME SAl05 (Allowable Min, Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 387 Lp (131 Brinell) 
TEMPERATURE 20 F (EPRI Correction Factor +7) 

CORRECTED HARDNESS 394Lp(136 Brinell) 
DATE FOUND 07/20/88 TIME 100 
DATE REPORTED 07/22/88TIME 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, 1500 pound, raised face, socket weld flange, Heat # COP 
made from SAl05 material that was below minimum hardness (137 Brinell).  
The readings were taken with an EQUOTIP Hardness Tester and the average 
was 362 LD which converts to 115 Brinell. The temperature of the flange 
was 3230 F. Using the temperature correction factor developed by EPRI 
(+52), the corrected value is 414 LD which converts to150 Brinell. The 
flange is located in the Unit I Auxiliary Feedwater System and is classified 
as Duke Class F, seismic, (150# CN-ICF-046, Weld #8). Duke's Design 
Engineering Department Is performing the JCO.  

SAMPLE NO. CNS-004-E 
LOCATION ISO# CN-ICF-046 WELD #8. Duke Class F (seismic).  
SIZE 2 Inch. 1500 Pound. Sch, 80 
TYPE Raised Face. Socket Weld 
HEAT NO. CQ 
MATERIAL ASME SA105 (Allowable Min. Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 362 L (1 15 Brinell) 
TEMPERATURE 22 F (EPRI Correction Factor +52) 
CORRECTED HARDNESS 414 Lp (150 Brinell) 
DATE FOUND Non-Safety TIME 
DATE REPORTED 07/22/88 TIME 9;A 
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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, 1500 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 LD which converts to I I I Brinell. The temperature of the flange 
was 3230 F. Using the temperature correction factor developed by EPRI 
(+52), the corrected value is 407 LD which converts to 145 Brinell. The 
flange is located in the Unit 1 Auxiliary Feedwater System and is classified 
as Duke Class F, seismic, (150# CN-ICA-104, Weld #1). Duke's Design 
Engineering Department is performing the JCO.  

SAMPLE NO. CNS-004-F 
LOCATION ISO# CN-lCA-104 WELD #1. Duke Class F (seismic).  
SIZE 2 Inch. 1500 Pound, Sch. 80 
TYPE Raised Face. Socket Weld 
HEAT NO. CQ.P 
MATERIAL ASME SA105 (Allowable Min, Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 355 L. (llI Brinell) 
TEMPERATURE J2Y F (EPRI Correction Factor +52) 

CORRECTED HARDNESS 407 LA (145 Brinell) 
DATE FOUND Non-Safety TIME z 
DATE REPORTED 07/22/88 TIME 9A.  
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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, 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 LD which converts to 134 Brinell. The temperature of the flange 
was 1 1 10 F. Using the temperature correction factor developed by EPRI 
(+ 12), the corrected value is 403 LD which converts to 142 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 (ISO# 
CN-2VG-005, Weld #4). Duke's Design Engineering Department is performing 
the JCO.  

SAMPLE NO. CNS-O 13-A 
LOCATION ISO# CN-2VG-005 WELD #4. ASME Class 3.  

Drain line to the 2A2 Diesel Gen. Starting Air Tank 
SIZE 1 Inch. 300 Pound. Sch. 40 
TYPE Raised Face. Socket Weld 
HEAT NO. A21 
MATERIAL ASME SAI05 (Allowable Min. Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 391.Lp (134 Brinell) 
TEMPERATURE 111_0F (FPRI Correction Factor +12) 

CORRECTED HARDNESS 403 LA (142 Brinell) 
DATE FOUND 07/21/88 TIME 1100 
DATE REPORTED 07/22/88 TIME 94.A 
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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, 300 pound, raised face, socket weld flange, Heat # A23 
made from SAl05 material that was below minimum hardness (137 Brinell).  
The readings were taken with an EQUOTIP Hardness Tester and the average 
was 391 LD 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 LD which converts to 140 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 (150* CN
2VG-006, Weld #4). Duke's Design Engineering Department is performing the 
JCO.  

SAMPLE NO. CNS-013-B 
LOCATION ISO# CN-2VG-006 WELD #4, ASME Class 3.  

Drain line to the 2B2 Diesel Gen. Starting Air Tank 
SIZE 1 Inch. 300 Pound. Sch. 40 
TYPE Raised Face. Socket Weld 
HEAT NO. A21.  
MATERIAL ASME SAl05 (Allowable Min. Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 191LL (134 Brinell) 
TEMPERATURE 1Q20 F (EPRI Correction Factor +9) 

CORRECTED HARDNESS 400 L (140 Brinell) 
DATE FOUND 07/21/88 TIME 16..Q 
DATE REPORTED 07/22/88 TIME 9A 
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July 26, 1988 

MEMORANDUM FOR FILE 

Subject: NRC Bulletin 88-05, Supplement I 
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 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: 5% (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-2A-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: System SA, Main Steam Supply to 
Auxiliary Equipment (Includes 
Auxiliary Feedwater Pump Turbine) Unit 
2 only 

Class: ASME 2 
Temperature: 97 degrees-F 

Samples (ISO #'s): CNS - 004E, F (ISO CN-lCF-46-8); 
CN-1CA-104-1) 

Size: 2 inches 
Rating: 1500 # 
Type: Raised Face, Socket Weld 
Heat Code #: COP 
Minimum Allowable Hardness Reading: 137 Brinell 
Material: SA 105 
Location: System CA, Auxiliary Feedwater Warming 

Line to S/G Nozzles Unit 1 Only 
Actual Hardness Reading: 115, 111 Brinell (150, 145 Brinell 

with temperature correlation) 
Class: Duke Class F (Seismic) 
Temperature: 323 degrees-F, 323 degrees-F 

The above samples were stated to be in a seismically designed system, not 
safety-related.  

Samples (ISO #'s): CNS - 013A, B (ISO CN-2VG-5-4); 
CN-2VG-6-4) 

Size: 1 inch 
Rating: 300 # 
Type: Raised Face, Socket Weld 
Heat Code #: A23 
Minimum Allowable Hardness Reading: 137 Brinell 
Material: SA 105 
Location: Diesel Generator Starting 

Air System (VG) Unit 2 Only 
Actual Hardness Reading: 134, 134 Brinell (142, 140 Brinell 

with temperature correlation) 
Class: ASME 3 
Temperature: 111 degrees-F, 102 degrees-F 

The NRC duty person was advised that all reported hardness readings did not 
use NUMARC/EPRI temperature correlations.  
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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-2SA-029-1) - would have passed the EQUOTIP 
Hardness Testing.  

J.S. Warren 
Licensing 

JSW/217/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 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 LD which converts to 128 Brinell. The temperature of the 
flange was 1260 F. Using the temperature correction factor developed by 
EPRI (+ 16), the corrected value is 398 LD which converts to 138 Brinell. The 
flange is located in the Unit 1 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 I5O CN-ITE-027 WELD #26, ASME Class 3.  
SIZE 3/4 Inch. 1500 Pound. Sch. 80 
TYPE Raised Face. Socket Weld 
HEAT NO. A2 
MATERIAL ASME SA105 (Allowable Min. Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 382 Lp(128 Brinell) 
TEMPERATURE 2W F (EPRI Correction Factor + 16) 
CORRECTED HARDNESS 398 Lp (138 Brinell) 
DATE FOUND 07/22/88 TIME 14:15 
DATE REPORTED 07/22/88JIME 1.5.  
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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 378 LD which converts to 125 Brinell. The temperature of the 
flange was 1390 F. Using the temperature correction factor developed by 
EPRI (+ 19), the corrected value is 397 LD which converts tol 38 Brinell. The 
flange is located in the Unit i Feedwater Pump Turbine Exhaust System 
(ASME Class 3) next to the Auxiliary Feedwater Pump Turbine (ISO* CN-ITE
027, Weld *27). Duke's Design Engineering Department is performing the 
JCO.  

SAMPLE NO. CNS-0 1 4-E 
LOCATION 150# CN-ITE-027 WELD *27, ASME Class 3.  
SIZE 3/4 Inch. 1500 Pound. Sch. 80 
TYPE Raised Face. Socket Weld 
HEAT NO. A22 
MATERIAL ASME SA105 (Allowable Min. Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 378L(125 Brinell) 
TEMPERATURE .11o F (EPRI Correction Factor + 19) 
CORRECTED HARDNESS 397L (138 Brinell) 
DATE FOUND 07/22/88 TIME 1J15 
DATE REPORTED 07/22/88-TIME 14A4 
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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 384 LD which converts to 129 Brinell. The temperature of the 
flange was 1 180 F. Using the temperature correction factor developed by 
EPRI (+ 14), the corrected value is 398 LD which converts to138 Brinell. The 
flange is located in the Unit 1 Main Steam Auxiliary Equipment System 
(ASME Class 2) next to the Auxiliary Feedwater Pump Turbine (150# CN
lSA-024, Weld *13). Duke's Design Engineering Department is performing 
the JCO.  

SAMPLE NO. CNS-0 14-F 
LOCATION 15Q* CN-1SA-024 WELD #13, ASME Class 2.  
SIZE 3/4 Inch. 1500 Pound. Sch. 80 
TYPE Raised Face. Socket Weld 
HEAT NO. A2a 
MATERIAL ASME SA105 (Allowable Min. Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 38ALd (129 Brinell) 
TEMPERATURE 11m F (EPRI Correction Factor + 14) 
CORRECTED HARDNESS 398 L(138 Brinell) 
DATE FOUND 07/22/88 TIME 1A1 
DATE REPORTED 07/22/86 TIME 1A45 
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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 394 LD which converts to 136 Brinell. The temperature of the 
flange was 1230 F. Using the temperature correction factor developed by 
EPRI (+ 15), the corrected value is 409 LD which converts tol 46 Brinell. The 
flange is located in the Unit 1 Main Steam Auxiliary Equipment System 
(ASME Class 2) next to the Auxiliary Feedwater Pump Turbine (ISO CN
1SA-025, Weld *13). Duke's Design Engineering Department is performing 
the JCO.  

SAMPLE NO. CNS-014-G 
LOCATION ISO# CN-ISA-025 WELD #13. ASME Class 2.  
SIZE 3/4 Inch. 1500 Pound. Sch. 80 
TYPE Raised Face, Socket Weld 
HEAT NO. A2a 
MATERIAL ASME SA105 (Allowable Min. Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 394L (136 Brinell) 
TEMPERATURE 12.o F (EPRI Correction Factor + 15) 
CORRECTED HARDNESS 409 Lp (146 Brinell) 
DATE FOUND 07/22/88 TIME Il: 
DATE REPORTED 07/22/88-TIME 1.45.  
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July 26, 1988 

MEMORANDUM FOR FILE 

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

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

Date Found: July 22, 1988 
Time Found: 14:15 
Date of 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: 100% 
Power Level - Unit 2: 5% - 10% 

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

Sample (ISO #): 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 #):CNS 014E, (ISO CN-1TE-027-27) 
Size: 3/4 inch 
Rating: 1500 # 
Type: Raised Face, Socket Weld 
Heat Code #: A23 
Minimum Allowable Hardness Reading: 137 Brinell 
Material: SA 105 
Location: FDWP Turbine Exhaust System (System 

TE) 
Actual Hardness Reading: 125 Brinell (138 Brinell with 

temperature correlation) 
Class: ASME 3 
Temperature: 139 degrees-F 

Sample (ISO CNS - 014F (ISO CN-1SA-024-13) 
Size: 3/4 inch 

1500 # 

pe: Raised Face, Socket Weld 
Heat Code #: A23 
Minimum Allowable Hardness Reading: 137 Brinell 
Material: SA 105 
Location: Main Steam to Auxiliary Equipment 

(System SA) 
Actual Hardness Reading: 129 Brinell (138 Brinell with 

temperature correlation) 
Class: ASME Class 2 
Temperature: 118 degrees-F 

Sample (ISO #):CNS - 014G (ISO CN-1SA-025-13) 

Size: 3/4 inch 
Rating: 1500 # 
Type: Raised Face, Socket Weld 

Heat Code #: A23 
Minimum Allowable Hardness Reading: 137 Brinell 
Material: SA105 
Location: Main Steam to Auxiliary Equipment 

(System SA) 
Actual Hardness Reading: 136 Brinell (146 Brinell with 

temperature correlation) 
Class: ASME Class 2 
Temperature: 123 degrees-F 
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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.  

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) 
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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 SAl05 material that was above maximum hardness (187 Brinell). The 
readings were taken with an EQUOTIP Hardness Tester and the average was 
477 LD which converts to 200 Brinell. The temperature of the flange was 
1170 F. Using the temperature correction factor developed by EPRI (+ 13), the 
corrected value is 490 LD which converts to 211 Brinell. The flange is 
located in the Unit 1 Lube Oil System on the IB Emergancy Diesel Generator 
and is classified as ASME Class 3. Duke's Design Engineering Department is 
performing the JCO.  

SAMPLE NO. CNS-025-A 
LOCATION DRAWING CNI-LD 1503 Rev. 2. ASME Class 3.  
SIZE 1 Inch, 150 Pound 
TYPE Raised Face. Blind 
HEAT NO. UE 
MATERIAL ASME SAl05 (Allowable Max. Hardness 187 Brinell) 
IN-SITU HARDNESS TEST 477 Lr. (200 Brinell) 
TEMPERATURE illo F (EPRI Correction Factor + 13) 
CORRECTED HARDNESS 490..L (211 Brinell) 
DATE FOUND 08/03/88 TIME 1513Q 
DATE REPORTED 08/05/88 TIME 9Q 
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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: 100% 
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 (Report Number 4) 
August 5, 1988 
Page 2 

Location: IB Emergency Deisel Generator Lube Oil 
System, Unit I Only 

Class: ASME Class 3 
Temperature: 117 Degrees-F 

Prepa n of a JCO is in progress.  

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) 
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Form 0107't W 3-8& CORM 101.1 REVISION 11 

CERTIFICATION OF ENGINEERING CALCULATION 

STATION AND UNIT NUMBER .C a 1 2 
TITLE OF CALCULATION O ra C / < an 

CALCULATION NUMBER CAIC - 12 32. 00 00 0 

ORIGINALLY CONSISTING OF: 

PAGES THROUGH 

TOTAL ATTACHMENTS _TOTAL MICROFICHE ATTACHMENTS 

TOTAL VOLUMES 

THESE ENGINEERING CALCULATIONS COVER QA CONDITION ITEMS. IN ACCORDANCE WITH 
ESTABLSf(ED PROCEDURES. THE QUALITY HAS BEEN ASSURED AND I CERTIFY THAT THE ABOVE 
CALCULATION HAS BEEN ORIGINAJ)P. CHECKED OR APPROVED AS NOTED BELOW: 

ORIGINATED BY .DATF 
CHECKED BY DATE---

APPROVED BY DATE e__3_ 3 m 

ISSUED TO GENERAL SERVICES DIVISION DATE' 

RECEIVED BY GENERAL SERVICES DIVISION DATE 

MICROFICHE ATTACHMENT LIST: O YeS XNo SEE BACK OF FORM 
ISSUE 

REV. CALCULATION PAGES (VOL) ATTACHMENTS (VOL) VOLUMES ORIG CHKO APPR DATE 
NO.  

REVISED DELETED ADDED REVISED DELEED ADDED DELETED ADDED DM DE DATE RECO 
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/ o p DOCUMENTATION SUMMARY (L / 

1.1 Design Procedure utilized in the preparation of these calculation based on 

internal E3 ; external F pressure criteria 

a. Calculation for required pipe wall thickness: 

b. Calculation for overpressure capability for prespecified pipe wall 

thicknesses: 

c. Method utilized for calculations: Manual Computer 

Mark "X" in all applicable blocks.  

1.2 Brief Statement of Problems: See >1>ac of (ca!/t,7 O 

1.3 Statement of the Relation to Nuclear Safety: <'k (/'&- 3 5 

1.4 Applicable Codes and Standards Utilized: 

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

1.5 List All Other Design Criteria Utilized:_ _ _ __ __ __ _ 

1.6 List Design Criteria in the PSAR/FSAR bearing on these calculations, 
including 

page, paragraph, and revision date as appiicanie: 

1.7 List all Other Design Assumptions Utilized: - _ _------

1.8 Statement of General or Specific Conclustions, As Applitll d c: 

1.9 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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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 SAI05 material that was below minimum hardness (137 
Brinell). The readings were taken with an EQUOTIP Hardness Tester and the 
average was 387 LD which converts to 131 Brinell. The temperature of the 

flange was 970 F. Using the temperature correction factor developed by EPRI 

(+7), the corrected value is 394 LD which converts to 136 Brinell. The f lange 
is located in the Unit 2 Main Steam Auxiliary Equipment System (ASME Class 

2) next to the Auxiliary Feedwater Pump Turbine (ISO# CN-2SA-029, Weld 
1).,Duke's Design Engineering Department is performing the JCO.  

SAMPLE NO. CNS-1I4-A 
LOCATION ISOs CN-25A-029 WELD '1. ASME Class 2.  

Line is connected to Aux, FDWP Turbine StoD Valve 

SIZE 3/4 Inch. 1500 Pound. Sch. 80 
TYPE Raised Face. Socket Weld 
HEAT NO. A2.  
MATERIAL ASME SA105 (Allowable Min Hardness 137 Brinell) 
IN-SITU HARDNESS TEST 387 Lr (131 Brinell) 
TEMPERATURE 2 F (EPRI Correction Factor +7) 
CORRECTED HARDNESS 394UL (136 Brinell) 
DATE FOUND 07/20/88 TIME 100 
DATE REPORTED 07/22/88 TIME 2A5 
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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 

Civil/Environmental Division 

By: D. L. Caldwell 

Supervising Design Engineer 

FTR/cnm 

cc: M. S. Sills 
Central Records 

4.6-6



FLANGE EVALUATION 

SUMMARY 

o Sample No. C A/S- 014 -A Heat No. A 3 

o Flange Description /4.-0 F0/47 5 ed 5oceT 7 'EW 

a Construction Isometric C, A- 2. SA - O2 9 

o Design Iso. and Flow Diagram A/2 72- 8 , CAI 2 5q 3 

o Design Conditions 57p 4 OoF Code & Class 5ec 

o Corrected Brinell Hardness 3 
o Equivalent Strength 4-,000 Ps A 5 

o Piping Analysis Calculation No. (CA/ 2- 

o Conclusions: S+res5 A4y' 5 5  Ac$s revtwt #5 a^' 
l $ o pro I(e5 fro . 5vrts .3ol 

le e uvef + ra # of ,4 p Y 

o, oL,,t 97. !p.55 4 +,ke ref~t~vcl C2,OLO~v 

(F AorMrA k. r (15 rfYor e- YY4 If(r 

5 over 27 00p57 co rf(A o es7 Lo 

'of liE 5~pO l.a.5e d utr e 

fY/A r !1e 71 /L M. &ir f AOJ(~t VVrL, /o A 

Prepared by: - Date: -7 

Checked by: Date: 

4.6-7



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 SA105 material that was above maximum hardness (187 Brinell). The 
readings were taken with an EQUOTIP Hardness Tester and the average was 
477 LD which converts to 200 Brinell. The temperature of the flange was 
1 170 F. Using the temperature correction factor developed by EPRI (+ 13), the 
corrected value is 490 LD which converts to 211 Brinell. The flange is 
located in the Unit I Lube Oil System on the lB Emergancy Diesel Generator 
and is classified as ASME Class 3. Duke's Design Engineering Department is 
performing the JCO.  

SAMPLE NO. CNS-025-A 
LOCATION DRAWING CNI-LD 1503 Rev. 2. ASME Class 3.  
SIZE 1 Inch. 150 Pound 
TYPE Raised Face. Blind 
HEAT NO. LIE 
MATERIAL ASME SALO5 (Allowable Max. Hardness 187 Brinell) 
IN-SITU HARDNESS TEST 477 L (200 Brinell) 
TEMPERATURE .LLZ F (EPRI Correction Factor + 13) 
CORRECTED HARDNESS 490 L (211 Brine1l) 
DATE FOUND 08/03/88 TIME 15:3 
DATE REPORTED 08L5/88 TIME 100 
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FLANGE EVALUATION 

SUMMARY 

o Sample No. CA/5 -025-4 Heat No. Ut 
o Flange Description I'- / 5O Forq-' e 7 A ff F 

5A -107 (Pr;/"( I T , jfO er cJ/F Co l l ec'COI 

o Construction Isometric Tnr A M C t Pe CA/I P 2 5253 

o Design Iso. and Flow Diagram CAIM-130/.00 -0112 -00/ C/2- COq - 2,2.  

o Design Conditions 20 pr P 200 *F Code & Class ASM .3 

o Corrected Brinell Hardness 211 ( Ma. k1o w. 087) 

o Equivalent Strength -I/ 

o Piping Analysis Calculation No. 1A

o Conclusions: Re feare 7 FLus < or' foo Ofa. Atent < W~d 

w5 vt e ( to 4AI o A et? t o erO r4E A" Pres5uwr /oit 5 

/~ ~"#.. Ke 5 te In±O i'k' f/& 7e& 50 tXg(ro S/OLLJU t e' AO 

Ae b tIA Ir P re o0 L o I As 5ome reje Of J u c / 
An r e/ot-tla fk&+^-jfAt Awe bee^ 0Lerv*//b 

514d( d/('1j or 5 A f/(+ I~ 11> -Fk e !oet is o x e / L 
er7 /Ow, I 'A +A-a-t- 5Lkoa t( 4%A/ ' 1VC/c 5 e ~r, t4 ex 

oA0i 0 po ot~e S ~eX o), 0 L4v- r e V-1 C 6,01 

Prepared by: - - Date: % 23 

Checked by: Date: 7 
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LEEB HARDNESS TESTING (EQUOTIP) 
OF INSTALLED PIPING FLANGES 

PROCEDURE 1404.1 ORIGINAL DATE 7/18/88 

PREP / REVIEWED' Y UNI APRVAL 

REVISION DATE 9/07/88 
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1.0 Scope 
1.1 This procedure provides instructions for determining the hardness 

of installed flanges using the EQUOTIP Hardness Tester in 
response to NRC Compliance Bulletin 88-05.  

1.2 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.  

L = Rebound Velocity x 1000 
Impact Velocity 

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).  

1.3 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 Operating instructions for the EQUOTIP Hardness Tester 

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

2.3 "Degradation And Failure Of Bolting In Nuclear Power Plants 

Volume 2," EPRI NP 5769 

3MET3103 1404-2 
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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 400 F (50 C) and 1220 F (500 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 invalid 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 
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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, 
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.  

5.3 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.  

3MET3103 1404-4 
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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 lightly 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 
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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 
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HARDNESS CONVERSION TABLE 

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 lbs.  

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 O 370 120 67 120 56 
368 119 67 119 

.- Figure 2- Hardness Conversion Table 
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LEEB HI 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 

2. 2. 2.  

3. 3. 3.  

4. 4. 4.  

5. 5. 5.  

Time Performed Time Performed Time Performed 

L-Values L-Values L-Values 

2. 2. 2. C= -a 

2. 2. 2. --_c_ 

4. 4. 4. ___ 

cme 

5. 5. 5. C3__ _3 

Operator Date Test Block Value 
01 

0&



LEEB HARDNV@ST DATA SHEET 

Operator Specimen ID/N 

Date EQUOTIP S/N 

Hardness Readings ( L-Value 

Metal Average Correction 

Removed 1 2 3 4 5 6 7 8 9 10 Hardness Position Factor LHV 

Comments: 

orrr 

I-.

(0b
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PHYSICAL DATA SHEET INFORMATION NLY 

Operator Digital Therm S/N 

Date Cal Due Date 

Flange ID/N Gauss Meter S/N 

Cal Due Date 

4 
3 Caliper S/N 

Cal Due Date 

0 

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 I 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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