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ENCLOSURE 1

WATTS BAR NUCLEAR PLANT UNITS 1 AND 2
DEFICIENT WELDS FOR HANGER LUGS ON ASME CODE PIPING

SCR W-518-P, SCR WIN 7192, NCR WBN 5559
123RD-50-390/84--17, WBRD-50--391/84-17

10 CFR 50.55(e)

FINAL REPORT

DESCRIPTION OF DEFICIENCY

During rework activities on unit 1 supports on the Essential Raw Cooling Water
(ERCW) System, it was discovered that welds joining the piping shear lugs to
the pipe did not achieve complete penetration in conformance with the design
drawings which specify full penetration welds. In addition, the welds on some
of the shear lugs did not extend the entire length of the lug. Discrepancies
were also found with the specified root gap on a small number of the known
discrepant welds. On unit 1, weld deviation reports have been written which
identify other full penetration shear lug welds in various other systems that
have a lack of the specified full penetration. This nonconformance was
reported under Significant Condition Report (SCR) W-518-P for unit 1.
SCR WBN 7192 was written for unit 2 to facilitate evaluation for generic
nonconlformances.

In Harch of 1984, NCR WXBN 5559 was initiated to address a generic problem of a
lack of full penetration on shear lug welds due to the welds not being
backgouged after the initial weld pass. The May 18, 1984 final report
dispositioned the nonconf ormance as use-as-is. TVA has since discovered
errors in this disposition for ASME, Section III, class 2 and 3 pipe; and
thus, the use-as-is disposition was not adequately justified and has been
reevaluated.

The root cause of the lack of full penetration in the welds is the absence of
a procedure implementing the requirements of General Construction
Specification G-29M, drawing 1.M.1.2-12, which specified full penetration
welds. The lack of weld along the entire lug length and the lack of the
specified gap apparently resulted from poor craftsmanship and inadequate
inspections.

This deficiency was discovered and reported by a welder who was performing
unrelated rework activities for the purpose of resolving zero period
acceleration (ZPA) concerns. His action was indicative of his alertness and
commitment to quality.

SAFETY IMPLICATIONS

The Lack of fulL penetration welds described above has been evaluated and
found not to be significant to safety. The results of an analysis and
evaluation of a statistical group of shear lug welds indicate that there is a
high degree of confidence, i.e., 95-percent confidence with 95-percent
reliabi lity that these lug welds do not pose a safety concern. The basis for
this conclusion is as documented below.
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CORRECTIVE ACTION

As a result of the reported discrepancies, Specialized Technical Investigation
and Analysis, STIA No. 2, was initiated to determine the safety significance
of ASHE Code, Section III, class 2 and 3 lug welds that potentially did not
conform to the full penetration weld type specified by the pipe support design
drawings.

In order to determine the structural integrity of ASME Code, Section III,
class 2 and 3 lug welds, a reanalysis was performed to determine the required
fillet weld size of a statistical population of lug welds. This decision was
based on results from initial inspections that indicated many lugs also have a
weld reinforcement in addition to the full penetration weld specified by the
design drawing. Welds known to have been visually inspected for back gouging
were not included in the lug weld population under consideration, i.e., lugs
with a high confidence of having been welded with full penetration welds were
intentionally removed from the statistical population in order to
conservatively bias the population toward the lugs with a greater probability
of not having full penetration welds. Each weld in the statistical sample was
reinspected to ensure that the actual fillet weld reinforcement is sufficient
to meet the existing design loads. This approach is conservative because it
does not take credit for any partial penetration weld unless the fillet weld
reinforcement is not independently capable of resisting the applied design
load.

The statistical sample was divided into three groups, independent of size and
design load, as follows:

Group 1: 60 lug we~lds ftom the total unit 1 and common population.

Group 2: 30 thick lug welds and lugs welded to large bore pipe.

Group 3: 30 lug welds on thin lugs welded to small bore pipe.

There were 120 lug welds reanalyzed to satisfy the applicable portions of ASHE
Code Case N-318 to determine the required size for fillet welds. The size and
length of each of the fillet reinforcement welds on the 120 lug welds was
measured by qualified walkdown teams trained in the visual inspection of
fillet welds and "as-built" pipe supports. All measurements recorded during
the inspection were independently verified by TVA's nuclear quality assurance
(NQA) inspectors.

The weld measurements were then compared to determine if the existing weld
fillets were of sufficient size to meet the requirements defined by the
reanalysis. There were 115 of these lug welds that successfully passed the
initial stress analysis. Hargins above the minimum calculated size for these
lug welds varied from 1.044 to 62.5, based on allowable stress.

There were 5 lug welds that required alternate evaluation as a result of a
lack of measurable fillet weld reinforcement. Based on weld joint design and
witness hold points used during fabrication and installation, it was confirmed
that the minimum partial penetration required (approximately 30 percent) for
these 5 lug welds was available. Therefore, these lug welds were determined
to be acceptable.
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Shear lug welds to American Nuclear Standard Institute (ANSI) B31.1 piping
systems (in category I structures) and unit 2 piping systems were not included
in the statistical population. However, based on similarities in materials,
design methods, and welding procedures, the results of the evaluation
performed for unit 1 ASIHE Code, Section III, class 2 and 3 lug welds can be
extended to include lug welds to ANSI B31.1 piping systems (in category 1
stciCtuveos) acid unit 2 piping systems.

For lugs inspected as a result of implementation of the Hanger and Analysis
Update Program (HAAUP) Corrective Action Program Plan, the "as-built"
co)nditions for ASHE Code, Section III, class 2 and 3, and ANSI B31.1 lugs
located in category I structures will be shown on revised design drawings.
Lug reanalysis will utilize ASME Code Case N-318 to determine the required
size for fillet welds. Welds not meeting the required fillet weld size and/or
the minimum partial penetration will be reworked to include a fillet weld of
adequate size to meet the requirements of the code case. This work will be
completed before fuel load of the respective unit.

In addition to the review of the class 2 and 3 lug welds, the shear lugs
presently installed on ASME Code, Section III, class 1 piping (20 unit 1 and
4 unit 2 shear lugs) have been ultrasonically examined and determined to be
acceptable. Therefore, no discrepant condition exists for shear lugs attached
to installed class I piping systems.

The action-s discussed above differ from TVA's previously reported planned
corrective action. Our second interim report committed to reanalyze all lugs
on ASME, Section III, class 2 and 3 piping using ASME Code Case N-318. TVA
also comamitted to apply the logic of Code Case N--318 in a similar manner to
B31.1 piping in category I structures. However, the absence of any
safety-significant discrepancy identified in the statistical sample, these
prior commitments are considered unnecessary.

In order to prevent recurrence of inadequate weld penetration of the subject
lugs shear lug installations, Quality Control Instruction (QCI)-4.03 was
revised to require a quality control (QC) hold point on the welding operation
sheets to document back gouging. In order to provide assurance that welding
activities are performed to specification, measures in the welding inspection
area have been taken to monitor the performance of welding inspectors. A
system was instituted under which randomly selected, previously accepted
inspections are reinspected by peer inspectors for adequacy.
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ENCLOSURE 2

List of Coimuiitments

1. As a result of the Hanger and Analysis Update Progr-am (HAAUP), the
'-as-built- conditiotis for ASHE Code, Section III, class 2 and 3, and ANSI
B31.1 lugs located in category 1 structures will be shown on revised
design drawings.

2. Those lugs which exhibit increased loads as a result of piping reanalysis
will be reanalyzed. This reanalysis will utilize ASME Code Case N-318 to
determine the required size for fillet welds.

3. Welds not meeting the required fillet weld size and/or the minimum partial
penetration will be reworked to include a fillet weld of adequate size to
meet the requirements of the code case.
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