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as NC(R U =N8301. Interim reports were submitted on April 28, June 23,
Septmber 21, and November 2, 1983. Enolosed is our final report. TVA
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ENCLOSURE

VATTS BAR AND SELLEFOKTE NUCLEAR PLANTS UNITS 1 AND 2
94 PRIORAM 05 TUO | P' MATERIALS SUPPLIED BY CAPITOL PIPE
VBRD-90-390 39* '-d3,22,  AND BLRD-50-438,439/83-27,2 2

NCR GEN MEB 8301
10 CPR 50.55(e)
FINAL REPORT

Description of Deficiency

Capitol Pipe and Steel Products Company. Bala-CynMyd, Pennsylvania, supplied
oarbon steel (CS) and stainless steel (SS) flanges and butt welding fittings
manufactured by TubeLine (T-L), Incorporated, Long Island, New York, and Carol
Streamss, 11linois, to TVA during the period February 3, 1982, to January 27,

1983, which Capitol sold as ASME Section 111 material. However, it has now been
determined that the material was not manufaotured under a QA program. Recent
experience with T-L by other companies has shown that material did not meet the
material specification for heat treatment.

Safety Implications

Since the T-L material was not manufactured under a QA program, it could not be
assured that the material integrity of the affected components would be
maintained under either normal or design basis accident conditions. The
umnticipated failure of one or more of the affected fittings, in a safety
related system, could, therefore, adversely affect the safety of operations of
the plant.

Introduction

This report covers all of tie aspects of this problem from its start through the

present time. It inoorptates the results of all testing, audit3, evaluations,
and work done by TVA ar! Capitol to evaluate and resolve this problem.

TVA Notified of T-L 'roblem(s)

TTA first became awaii that a potential problem existed with T-L material
supplied by Capitol through NRC-OIE's Richard DeYoung's January 26, 1983,
letter to TVA's H. 0. Parris. Upon receipt of this letter, Engineering
Design (EN DES) persoo nel contacted Capitol to determine if TVA had received
any defective material. On February 17, 1981, Capitol advised that TVA had
received one heat of material which did not meet ASME Section Il
requirements. Capitol had instructed the receiving site to return the
material for replacement and, so far as they knew, TVA had no more defective
material. In aid-March 1983, TVA recelted NRC Information Notice No. 83-07.
Upon receipt of Information Notice 83-07, TVA again contacted Capitol and was



informed that on March 16 and March 17, 1983, Capitol had been at T-L's Long
Island facility. On March 21, 1983, Capitol furnished a preliminary list of
T-L manufacotured carbon steel (CS) fittings and flanges which were not made
to ASME Section 111 requirements as required by TVA's contract with Capitol.
On March 22, 1983, TVA prepared this generic nonconformance report on thie T-L
problem. On May 9, 1983, TVA received T-L's 10 CPR 21 notification letter of
deficiencies in welded with filler metal stainless steel (S§) fittings
furnished by T-L's Carol Stream facility (see Appendix B). In a meCting
among Capitol, T-L, and TVA personnel on June 13, 1983, it was determined
that the welded without filler metal SS fittings manufactured by T-L were
also not in compliance with ASME Section 11l requirements. This gives a
basic chronological history of TVA's notification of the various portions of
the T-L problem.

The first steps taken by TVA to resolve this problem were to get definitions
of the scope of each portion of the problem (CS and 3% by meeting with the
affected T-L offices and Capitol personnel each time TVA was made aware of a
new portion of the problea. In every case, TVA was supplied with lists of
questionable material by either Capitol or T-L (which were verified by TVA
personnel). Once TVA received NRC IE Bulletin No. 83-06, in late July, 1983,
we became aware of the other suppliers who potentially had supplied T-L
material to TVA. Letters have been sent to each of those other suppliers who
had contracts with TVA during the period involved in IEB 83-06 (February 1982
through February 1983 for CS, and June 5 1981 through February 1983 for

SS). To date, TVA has not been notified by any of those contractors that
they furnished T-L material to Bellefonte (BLN) or Watts Bar Nuclear Plant
(WBN) for use in a safety-related piping system.

It is TVA's feeling that the root cause of this problem was a practice on T
L's part to read and interpret ASME B&PV Code Sections Il and Il in a very
loose manner, such that, they felt that their actions allowed them to
represent their material as meeting ASME Section 11l requirements. TVA's
action to prevent the recurrence of this problem will consist of: (1) not
accepting T-L as an acceptable manufacturer of CS and SS welded fittings and
flanges, (2) evaluating our requirements for certified mill test reports
(COTRs) to ascertain what steps ohn be taken to prevent this problem from
happening again, (3) evaluating the need for and frequency of auditing
contractor's subtler suppliers, (4) and increasing our normal audit frequency
of suppliers/ manufacturers with ASME Quality Systems Certificates (QSC) to
be more in line with our standard audit frequency.

Corrective Action
Detailed Evaluation of T-L Problem
In the evaluation of the T-L problem, TVA has uitiliz.ed the definitions of

"safety-related” system which are contained in section 3.2 of both the WBN
and BLN PSAR's which are in accordance with 10 CFR Part 100, Appendix A,

Sections IL.(0)(1), I11.(0)(2), and 111.(0)(3). The search for fittings
in safety-related system was limited to TVA classes A, B, C, and D piping
systems at WBN and TVA Classes 111 1, 111 IS 111 2, 111 25 11l 3, and Il

33 piping system at BLN.



Watts Bar Carbon Steel Discussion

When TVA received the lists of materials which could be a problem from Capitol
(see Appendix A for letters from Capitol to TVA dated (April 15 and
September 15, 1983) an evaluation was made of the best approach to take in
order to resolve this problem with the least impact on TVA's fuel load date
and construction schedule at Watts Bar Nuclear Plant. Subsequently, it was
decided to prepare a Program Plan which would delineate the steps TVA
intended to take in order to leave as many T-L fittings, that were installed,
in place as possible. This Program Plan was prepared utilizing the
information available to TVA at the time of its preparation which was in
April 1983. It was decided to utilize the Code-Of-Record for installation as
a basis for qualification of these fittings. The Program Plan is included in
Appendix A to this report. Since, it has previously been submitted, it is
not discussed in great detail here. It did serve as a basis, for all work
done, to attempt to prove "post facto" that the carbon steel (CS) fittings
supplied by T-L were ASHE Code equivalent and acceptable to remain in the
system in which they were installed.

As a part of the work done by TVA to meet the requirements of this Program
Plan, many fittings were tested for both chemical and physical properties as
required by Section 11l of the Program Plan. The results of the tests made
by both Spectrum Laboratories, a subcontractor to Capitol, and by TVA's own
Singleton Material Laboratories (SHE) are contained in Appendix A to this
report. The results of these tests showed that most of the fittings were
acceptable and did comply at least with ASTH specifications in a manner which
would allow them to be certified to ASTH criteria.

TVA obtained both the base material CHTRs and the T-1. CMTRs and, along with
Capitol's QA personnel, evaluated them. A direct comparison of these OCTRs
for Awaji, the base material manufacturer, showed discrepancies between the
CHTRs supplied Awaji and T-L. The results of this comparison are also
contained in Appendix A to this report. A study of the results of this
comparison led to the determination that there is no reasonable guarantee
that the material supplied Was really the material represented by the CMTRs
supplied with the material. Therefore, TVA was of the opinion that, as a
result of the work done under this Program Plan, this material could not
readily be certified as ASHE Code equivalent. Addi“ional backup for this
position is contained in the TVA audit report No. 83V62 prepared by the TVA
auditor who participated in the audits of Nippon-Benkan (Benkan), Fuji
Aoetelyne Industries, and Awaji in Japan during the period of July 19,
through 27, 1983. This report is also contained in Appendix A. From this
report, it can be readily determined that the Awaji factory does not have an
acceptable quality assurance program to allow "post facto" determination that
the material is ASHE Code equivalent.

As a result of all of the above efforts, TVA made the determination that any
carbon steel fitting installed in a high pressure piping system (design
pressure greater than 150 Ib/inta), which was safety-related and which could
not be isolated from other portions of the system, should be removed and



replaced with material which definitely met ASHE Section |1l criteria

Therefore, TVA renoved 48 carbon steel fittings fromthe steam generator
blowdom system at Watts Bar which were in safety-related portions of the
piping system TVA also deternmined that fittings of this type are acceptable
without furthur testing for use in a non-safety low pressure (150 Ib/in.a
design pressure or less) system. Therefore, any fittings meeting this
criteria were allowed to remain installed at Watts Bar Nuclear Plant.

As can be seen fromthe above statenents, TVA' s endeavors were dedicated
solely to justifying (wOere possible) any fittings which were installed. Any
fitu.'-w *.iob were not installed at the start of this effort were placed in
t he war ehouse on CA hold and were not allowed to be imel,ed for installation.
Al T-L fittings which were renoved or which were never installed have been
returned to Capitol for credit and have been replaced with fittings fully
complying with ASHE Section IIl criteria.

In addition to the CS fittings and flanges disou i agbove, it was determ ned
that six 18-inch slip-on CS flanges had been supplied by Capitol to Metal

Bel | ows Corporation (MBC) who had supplied TVA with ASKE Section Il

expansion Joints for use in the conponent cooling water system (CCW. These
expansi on Joints were removed fromservice and returned to NBC. MBC renoved
the T-L flanges fromthe expansion Joints and replaced themwith flanges
fully meting ASKS Section IIl criteria. NBC al so provided the necessary
documentation to reflect the work done to remove the T-L flanges and replace
themwi th acceptable flanges. The expansion Joints were then returned to WBN
where they were reinstalled in the CCWsystem

Watts Bar Stainless Steel ProgramWrk

As previously stated, TIA received a Part 21 notification fromT-L regarding
certain stainless steel fittings which were supplied welded with filler

metal without the necessary NPT stanp being applied to them and wthout

havi ng the necessary ASKS qual ity assurance program for nmanufacture, etc., as
required to meet ASHE Section IIl criteria. These fittings are listed on
Table BN SS-1 WW contained in Appendix Bto this report. Wen these
fittings were identified, TVAwas in the process of preparing to performthe
audit mentioned previously in the carbon steel discussion. Therefore, it was
decided to include the two manufacturers who had supplied stainless steel
material to TVA in the audit. Just before the audit date, it was |earned
that there was also a problemwith welded without filler netal fittings (this
problemw || be dealt with in nmore detail later inthis report). Therefore,
it was decided to audit both the welded with and without filler nmetal fitting
suppliers who had manufactured the fittings for T-L. The results of the
audits performed on the stainless steel suppliers is contained in Appendix A
to this report. As can be saen fromthe audit report, the fittings
manufactured by Fuji did not have any sort of ASHE QA program applied to them
during the manufacturing process to meet ASMK Section IlIl criteria. However,
any fittings manufactured by Benkan did have portions of an ASME Section |1
program applied to themduriag manufacture. Therefore, TVA concluded that
any fittings manufactured by Benkan could be readily qualified by show ng
that the matetial supplied was the same material as represented by the
certified material test reports to show "post facto" ASME code equival ence.



TVA was able to determine that the only affected stainless steel fittings
installed were in the essential raw cooling water system (ERCV) which is a
relatively low pressure (150 Ib/in a design) system. Therefore, TVA
undertook the various portions of the testing necessary to comply with the
Stainless Steel Program Plan. This plan was prepared to give guidance.and
direotion to any work which was done to try to qualify any installed
fittings. Although previously submitted, this Program Plan is included
herewith in Appendix B to this report.

TVA has performed all the necessary testing, both laboratory and field tests,
to comply with the SS Program Plan. The tests peformed in the laboratory
were done by SHE Laboratories and the results are contained in the test
report in Appendix B to this report. The work done by SHE Laboratories was
done in accordance with the criteria contained in the test report. SHE
tested for the product analysis utilizing either standard laboratory chemical
reM'lts or the X-ray spectrometer mentioned in their report. They performed
hardness tests which were utilized to determine the approximate tensile
strength of the material, and they also did ASTH A-262 tests necessary to
show that all the stainless steel was in the solution annealed condition as
required by the material specification.

In order to "post facto" qualify these fittings, it was determined that it
would be necessary to hydrotest these fittings to a pressure auch greater
than would normally be expected for them to operate under as described in the
SS Program Plan. These hydrotests were performed and the results of these
tests are contained in Appendix B to this report. The necessary radiography
was also performed and has been reviewed by the TVA site ANI.

As requested by the NRC, TVA has performed an inplace analysis, utilizing the
sensitivity of the equipment which TVA had available, to determine that the
fittings which were installed were indeed those represented by the CMTRs
supplied with the ft'tngs. The results of these tests are also included in
the previously rei'erence- SHE test re"ilts in Appendix B. The item numbers
shown in the ME test ,v*u. L. are the jame numbers making up the permanent
marking on the fittl. ,s 4ticA - i-netalled. The list of numbers marked on
these fittings is oon .'M;M in Apoendix P on the sheets marked WBNP NCR

4866, Rl, which rous. .sfer. lces all p .t rant data for these fittings in one
place. These fittings are ,j-.manent?' r:ked and have been indicated on weld
history sheets ano other doenmentation n a’'sary to be a permanent part of
the plant recor. ;trouf'hout the life of th.. rlant. TVA feels that all of the
fittings which ar-, installed are acceptable and have been proven to be ASME
code equivalent with the exception of NPT stanp3 and third party i nspection
during marjfaoture. Therefore, TVA i; "nds to leave these fittings installed
in the ERCV system at UBN and will take the steps defined in number IV of the
SS Program Pla - This step will all , the "N’ stanmping of all portions of
the ERCW system at WBN. Any fittings which wore not installed have been
returned to Capitol for credit and have been replaced by fittings fully
conplying with ASME 'ection IIl criteria.

Regarding the ,tA ngs supplied by T-L which were wel ded with.ut i'ler
metal, t.,-se'ittings were not identified to TVA until the Crev 0js.”
nentioned J ie 13, 19F3. meeting with T-L and Cipitol. T eT fitti,s are



Slisted an Table VD 38-1 VM contained in Appendix B to this report. All of
these fittings wemnade by Benkan. As referenced in the welded with filler

S~etal disaussion abovr, Benkan did manufacture their fittings to a OA ..
program. Our audit results, contained in Appendix A, state that Bnkan's QA
progrm was basically ASB Section 11l equivalent. Therefore, TVA took the
position that the only action necessary, to allow these fittings to remain
installed, was to prove that the fittings themelves were the fittings which
the OMRs supplied with them represent4 . This was done by performing
laboratory and inplace testing of the fittings utilizing the equipment
described in the 3VB test report in Appendix B to this report. Results of
these tests showed that the fittings were indeed as represented by the OCMRa
supplied with them. Therefore, TVA has decided to leave them installed in
the B=CM system at WN.  Further information on the disposition and the work
done on these fittings is contained in the disposition of TVA NCR VBN 4727RO
and 48661 which are in Appendix A of this report. The system in which these
fittings are installed is listed in Appendix B on the list headed WBRP NCR
4727. 31. Any fittings which were not installed have been returned to
Capitol for credit, and have been replaced with fittings fully oomplying with

SM Section Il criteria.

Bellefonte uelear Plant Carbon Steel Program Details

The fittings which were supplied to Bellefonte Nuclear Plant are listed in
Table BLN CS1 contained in Appendix Cto this report. These fittings have
been identified to Bellefonte Nuolear Plant personnel who have utilized weld
history uaps, material lists, and other documents to ascertain what safety
systems they my be installed in. As a result of the audits performed by TVA
and Capitol, which are documented in the previously referenced audit report
contained in Appendix A to this report, the decision was made that, since
Belletonte's Code-Of-Record for installation was a much later edition than
that for Watts Bar and had mach ore stringent requirements for quality
assurance documentation on material supplied, TVA should remove all carbon
steel fittings and flanges installed in safety-related system at Bellefonte
Nulear 'lant. In addition, it was decided that, due to the high number of
failures if the flanges tested as a portion of the Watts Bar Program Plan,
any flanges installed in any system at Bellefonte should also be removed.
The requin sent that this be done is documented in a memorandum from R. M.
Bodges, Design Project Manager for Bellefonte Project to L. S Cox, Project
Manger of 3ellefonte Nuclear Plant CONST, which is contained in Appendix C
to this report. Bellefonte is now in the process of removing the fittings
from these system. The removed and non-installed fittings will be returned
to Capitol for credit and will be replaced with fittings fully complying with
ASM Setion Il criteria. Therefore, t'dre will iot be any T-L fittings
left in a safety system at Bellefonte Nuuiear Plant. All work will be
copleded for Bellefonte by December 1, 1984.
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sDISPOSITION OF NCR V89 4727.0

he disposition of this NCR will consist of three magor areas. |. carbon
steel (CS), |. stainless steel (SS) welded with filler metal, and
elstainless steel (S9) welded without filler metal.

|. Carbon Steel

1 m to determine if any of the fittings and flanges listed in
the attached Tables WBN CS-1 and BLN CS1 are installed in a
safety-related piping system(s) (TVA Class A, B, C, or D) at
Mgl. ~ UBN to prepare a list by size, product type, and heat
code to show the quantity which is installed and the safety
related system(s) in which they are installed and send it to MEB
by October 26, 1983, (if the installed fittings are out out as
required by 2 below, no list is required).

2. Amy fittings and flanges which are found to be installed in a
high pressure (greater than 150 Ib/irfa design pressure),
safety-related System, in a portion of the system which cannot be
*aclitel tfroa the rest of the sysesm - !oO)ation valvei. which
ae from one of the following Tube-Line (1-L) heats: FBLQ, ZLI,

llg, STYJ, ESHG, or NHOE (all of these fittings were
manufactured by Awaji for T-L and have significant variations in
the CHMTs furnished by either the base material manufacturer,
Awamii or T-L which were found as a result of the work required
by 1l of TVA' s Program for Resolution of the Carbon Steel Portion
of the Tube-Line Fitting and Flange Problem at WBN (CS Program
Plan, copy attached)), shall be out out and replaced with
fittings furnished by acceptable manufacturers which fully comply
Mith ASM Section |11 requirements.

Any CS fittings which are installed in safety-related, low
reasure (less than or equal to 150 Ib/irf a design pressure)
system which meet all of the other criteria for replacement
stated above, shall be hydrotested in accordance with IVa of the
SS Program Plan (see lll, 3 below). If the fittings pass this
bydrotest, they are aeoeptable for use in the system and do not
bhav to be replaced. If they fail the hydrotest, they shall be
replaced with fittings fully complying Wwith ASHE Section 11
requirements.

3. All fittings installed in nonsafety-related systems Seeting VI of
the CS Program Plan are acceptable and do not have to he cut out
and replaced.

Stainless Steel Welded With Filler Metal

This portion of the T-L problem was dispositioned by NCR VW 48661
(ON 0830620 103). Plase refer to it for further information. If
other contractors are identified as having supplied this type of

Sfttings, those fittings shall be dispositioned in the same manner.
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