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FINAL REPORT OF
SIGNIFICANT CONSTRUCTION DEFICIENCY NO 15
PROCEDURAL AND PERFORMANCE DEFICIENCIES IN
ULTPASONIC TESTING OF STRUCTURAL WELDS PERFORMED
3Y INDUSTRIAL ENGINEERING WORKS

INTRCDUCTION

This report is submitted pursuant to 10CFRS50.55(e). It describes procedural
and performance deficiencies in Ultrasonic Testing of structural welds by
Industrial Engineering Works (IEW) for Louisiana Power & Light Company, Water-
ford Steam Electric Station Unit No. 3. The problem was identified on November
26, 1979, by Ebasco's Corporate ASNT Certifiec Level III Examiner during a
routine surveillance visit of IEW's facility. In addition, this report in-
cludes all corrective measures taken by Ebasco and IEIW to correct deficiencies
and preclude recurrence.

DESCRIPTION
The extent of the deficiencies which are identified on Nonconformance Reports
in accordance with Parts 1 and 3 of Ebascec's Nuclear Quality Assurance Program

Manual (ETR-1001) is as contained herein.

I. PERFORMANCE DEFICIENCIES

Insufficient Ultrasonic Examination

a. Affects Purchase Order NY 403573 aad NY 403611.

In accordance with the ASME Section III Subsection NF Boiler
and Pressure Vessel Code, Ultrasonic Examination is required
of the entire weld. Furthermore, Paragraph T535.2D.1 of the
code specifies that "The search unit shall be placed on the
contact surface with the beam aimed at about 90 degrees to
the weld and manipulated laterally and longitudinally so the
CUltrasonic beam passes through all of the weld metal in two
diffarent approaches of the beam to the reflector.”

b. Affects Purchase Orders NY 403593, NY 403573, and NY 403611.
In accordance with AWS Dl.1, 100% volumetric inspection is
required when specified by the design engineer.

The IEW examination was performed in one direction only using a single
search unit from the web surface(s) only. This resulted in not achiev-
ing 1002 volumetric coverage. The attached sketch of a typical "T"
veld representing the worst condition illustrates the area where the
beam did not pass through the +/eld in two directions. The portion of
the weld that did not receive complete examination was approximately
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I1. IMPROPER CALIBRATION

-y

Potentially all Purchase Orders with IEW affected.

The Ebasco Corporate ASNT certified Level III Examiner during his
November 26, 1979, surveillance visit at IZW's facilicy, noted chat
IEW was not calibrating its equipment in strict accordance "i:h 2ars.
6.18 of AWS Dl1.l edition or its own procedure UT-120, Revision 1.

The Ebasco Level III Examiner required IEW to calibrate equipment

as specified by its procedure in order for him to verify compliance
with AWS D1.1. The equipment was calibrated by IIW with Ebasco’s
Level III Zxaminer present. It was cetermined that wnen equipment
calibration was performed as specified by its procedure, UT-120,
Revision 1, IEW complied with or exceeded applicable AWS Dl.l re-

quirements, thereby elizinacing the following:

(a) Insufficient Ultrasonic Testing Sensitivity
(b} Egquipsment not meeting performance raquirexents
(¢) 1Incorrect range and location calibration

III. PROCEDURAL DEFICIENCIZ

—— v anS Al

A) Affects NY Purchase Ordars 4503573 and 403611.

Incorract procedure raguirements in shop drawings

- The IEW Proczdure used for UT examination was in accordance
with ASME Secsticn III, Subsection NF requirements in lieu of
Ebasce's specification requirement of AWS D1.l

B) Affects XY Purshase Orders 403593 and 40Q3611.

Incorrect requirements for detecting and evaluation of fusion line

indications
Note: Item III.3 should have been discussed as a Performance De-
fiziency and was incorrectly identified as a Procedural De-
ficiency in the Interim Report dated January 2, 1980.

SAFETY IMPLICATION

The below listed EZbasco Purchase Orders require Ultrasonic examination on
Seismic I full penetration welds to ensure that the subject welds comply with
the qual.ty standard of the ASME or the AWS Code, when specified by the Design
Engineer. The welds requiriag Ultrasonic examination are associated with the
following structures:

ASME Welds

a) Reactor Coolant Pump Supports NY Purchase Order NY 403573
b) Reactor Coolant Pipe Stops NY Purchase Order NY 403573
¢) Pressurizer Support NY Purchase Order NY 403611

Note: These welds were designed in accordance with AISC requirements
but welded and examined in accordance with the requirements of
the ASME Code Sactionm III Subsection Y:.



AWS welds

a) Pipe Whip Restraincs NY Purchase Order WY 403593

b) Safety Injection Tank Supports NY Purchase Order NY 403
¢) Framing over steam generator NY Purchase Order NY 403373

If corrective action had not been taker, potential weld defects may have
existed in these Seismic I structures and may not have been detected. Such
potential weld defects may under certain conditions lead to higher than allow-
able scress levels on these structures and if left uncorrected result in fail-
ure of the weld and possible subsequeut failure cf the affected component when
subjected to the dynami: events postulated as the basis for design.

CORRECTIVE ACTION

-  me--

Due to the findings of Zbasco's ASNT Certified lLevel III Examiner during his
November 26, 1979, surveillance visit at IEW's facility, the following steps
were immediately taken by Ebasco's Quality Assurance Engineering Group to en=-
sure that construction progress did not preclude problem evaluation aand any
required corrective action. All equipment on site2 and at the supplier's fa-
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cility was placed on restric:ed hold in accordance with Section QA-III-6
Revision 1, Nonconformances, and QA-III-10, Revision 1, Identification and
Control of Items, of Ebasco's Nuclear Quality Assurance Program Manual. In
addition, the Ebasco Project Manager, Project Superintendent, and Project En-
gineer were notifed resulting in the establishmen: of an Ebasco project team

with the Project Quality Assurance Engineer acting as team cocordinator. This
team solicited IEW's input and in conjunction with IEW, established IEW and
Ebasco discipline responsibilities and determined priorities for Engineering
evaluation, reinspection and possible 'ework of welds in the field based on
Engineering status, safety impact and construction schedules. The priority
list and retest program were bascd on construction schedule raquirements to
the extent practicable, taking into consideration the final pesition of the
structural members and the resultant access for re-examination and possible
rework in place. In order to systematically accomplish the above, the follow-
ing responsibilities and corrective action implementation requirements were
established by IEW and Ebasco.

TEW

Initiation and disposition of nonconformance reports.

b - Preparation of NDE procedures for ultrascnic testing in the field to assure
uniformity of inspection techniques. One procedure was prepared by IEW
in accordance with the requirements of ASME Section III, Subsection NF.
This procedure was determined to provide acceptable examination of compo-
nents which had previously been partially examined in the IEW shop using
either ASME or AWS criteria

¢ - Qualificacion for ASNT certification of ultrascnic technicians (levels
1, 2, and 3) as applicable per ASME.

d = Correction of all performance deficiencies.

e - Ultrasonic examination or re-examination either at its facility or in the

field.

[
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£ = Rework of all welds determined :2 be unsatisfactory.

g = Submittal of a, b, ¢ and d to Ebascc for review and comment.

EBASCO

The project team consisting cf members Irom Ingineering, Quality Assurance

Engineering, Materials Apolication, Construction and Licensing was responsible

for the following:

a - ldentifying field and shop welds of concera (3ngineering).

b - Verification of cdes used (Engineering, QA & Materials Application).

¢ = Weld accessibilicy to support UT Re-examination and possible rewcrk
(Sngineering, 2 & Constructicn)

d - A complete review cf all 1EW Sacs Drawings, including identiiying all
affected welds and indicating classification of each weld (Fngineering).

@ - A stress investig :i:: by Engineering was conducted to determine whether

stress levels actually encountered in operation would require the pre=-
viously speci:;eﬂ f--¢ penetration welds.

* = A tabulated presentation of all concerned welds for each purchase order
drawing and eabn jeint to indicate the classification, design criteria,
and code standards (All).

g - Preparation of nistorical data from the PSAR stage, through design and
specificaticn development, ani into the present status of the FSAR Zo in-
clude standards involved, design classification, design cricteria and code
standards (Zngineering and Licensing).

h = Review of IEW UT procedures to AWS and ASME-NT requirements (QA).

i - Development and maintenance of Prioricy Lists (Comstruction, 0A).

Zbasco Engineering conducted an engineering analvsis based on design criceria

to determine which welds actually required full penetration welding in ac~-

cordance with AISC, AWS Dl.l and Ebasco Standard Practices for Structural De-

sign. Based on
specified as full penetration actually could have b

penetrations and as such would not have required ult

3ased on this engineering evaluation, all full pene
have been designed as partial penetration welds wer
tion by Ultrasonics was not performed. The enginee
was as fcllows:
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There are a total number of one thousand
weld joints associated with the reactor coclan
coolant pipe stops. One thousand sixty-six (1
as partial penectration leaving the remaining o
weldments as full penetration. The prassurize

hundred sixcty-six (166) weld joints in which all welds were reclass

as partial penetration welds.
in Ebasco's Engineering files.

Data supportin

The result of this effort was the determinatio
weldments required re-examination by ultrasoni

Parallel with and aided by the engineering ana
IZW mobilized on site and commenced ultrascnic
ing UT Examinaction Ebasco reviewed IEW NDE pro
£ications.

two hundred

this engineering study it was determined that certain welds

een designed as partial
rasonic examination.

tration welds which could
e identified and reinspec-
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asonic examination at the site was conducted in order to re-
¢ct items previocusly tested at the IZW facility to ensure 100
ent volumetric esxamination of the required welds. To minimize
ct on comstruction scheduling, initial UT was performed without
val of Amercoat 71 and Amercoat 90 paint coatings. Since the
ace to be scanned was ccated, it was therefore necessary to
lop a teciinique (documented by Addendum A to procedure UT-124)
ultrasonic attenuation correction required to compensate for
surface coating.

ng the week of February 25, 1980, a team of Qualitv Assurance
neers from Ebasco's New York Office revisited cthe Waterford III
truction Site. The purpose of this visit was tc analyze test

results being cobtained from IEW's ultrasonic examination of struc-
tural steel items.

To maximize the effectiveness of this investigation, attention was
iirected in the following major areas:

Equipment Suitability
Personnel Qualifications
Procedure and Technique

Ca by

g

The ultrasonic equipment being used by IEW consisted of both
Xrautkramer and Branson instruments and a variety of transducers.
Zquipment certification records and linearity checks were main-
tained by IEW. 1In addition, IEW had calibration blocks repre=
senting the range of wall thickness for the welds involved.
Additional certification records for IEW NDE personnel were re-
viewed. This review disclosed one minor deficiency which was
immediately resolved.

The procedure used by IEW for on-site examination was UT-124,
Revision 1, dated 12-8-79 supplemented by UT=1245 for defect
sizing. The procedure and supplement had been raviewed bv Ebasco

prior to use and it was observed that IEIW was implementing the
prccedure properly.

The variables in coating condition and thickness were such that
required confidence in the results could not be obtained and the
procedure was determined to be ineffective and discarded. Based
on this decision, all items in the field requiring reinspection oy
T examination were stripped of all coatings bv mechanical means
and cleaned pricr to examination. Testing validation of this con-

clusion is discussed in Paragraph F. TFurther, Cbasco determined that
the additional ultrasonic testing would be performed on only those

welds classified as full penetration welds to satisfy stress levels.

The required UT re-examinations were made with test sensicivicy
established in accordance with procedure UT-124, Revision 1. Both
straight and angle bear examinations were performed with satis-
factory results.



F. Welds as s:ec-f;ed oy the Design Zngineer representing various
joint configurations not previously inspected 100% velumetrically
were re-examized. This re-examination resulted in no rejectable
indications based on signal response. However, three (3) indica-
tions were interprecad as "lack of fusion” and were rejected.
These rejectadle indicaticns were recorded and dispositioned as

acceptable on Nonconiormance Report W3-1802-007 Add A.

On March 20, 1980, the same team revisited the Waterford III Site
%o review the results of all IEW field activities related to UT
reinspection and to assist site personnel in the close-out of IEW's
site activicies.

G. During ultrasonic re-exazination of eight.(8) stops known as D" Stops,
it was determined by IZW chat the four.(4) welds at cthe top of ‘each of
these e;gh: "D" 3tops had been made as partial penetration welds

in lieu of full pene:ra:ion welds. This problem was documented on
Nonconformance Report W3-1802-0l1 dated March 19, 1980. Expleratoery
ultrasonic testing was performed on these welds to establish the depth
of weld penetration for the welds. An engineering evaluation of this
information concluded that based on the stress levels in these welds,
partial penetraticn welds were acceptable. At the request of a Nuclear
Regulatory Commission Inspector during the week of April 7, 1980, these
"D" Stops were sand blasted and reinspected. During this reinspection,
it was noted .Hat small areas of non=-fusion or incomplete weld existed
at each end of the seven-inch welds at the zop of the "D" Stop. This
problem was then documented on a Nenconformance Report W3-1992., The
"D" Stops were returned to the manufacturer's facility for repair and
rework. As a result of this probleam, IIW reviewed their inspection
procedures with IEW inspectors and established addizional weld inspec-
tion criteria to preclude recurrence of this type of problem. Ebasco
Vendor Mechanical/Welding Inspectors were provided copies cf the

entire documentation package relating to the "D" Stop problems as a
training aid and guidance for their future inspections to preclude re-
currence of this ctype of problem. The "D" Stops are planned for return
to the Waterford III Site on August 4, 1980.

H., The items listed in the DESCRIPTION paragraph of the Interim Report
dated January 2, 1987, were further evaluated during the progress of
this effort. Items listed in paragraphs 1I and III.B were determined
to be isclated occurrences not contributing to the overall problem.

CONCLUSION

Since all AWS and certain NF welds were reclassified by Engineering as partial
penetrations based on low stress levels, re-examination by UT was not required.
This determination was further reinforced by the fact that the UT iaspection
(approximately 80% of weld in lieu of 100%) inictially pecformed did not uncover
discontinuicties which exceeded code acceptable limics.

As a result of the analysis and testing prugram described herein, it has been
determined that the criginal problem definition should have been limited to
proper implementation cf procedures to assure that 100 percen: volumetric
exanmination of all required welds was accomplished. As stated above, all TEW
welds requiring full penetration to satisfy stress levels were re-examined at
the Waterford III Site and found acceptable.



TYPICAL "T" WELD JOINT

ULTRASONIC EXAMINATICN COVERAGE

Weld & HAZ Examined
with Ultrasonic Beam Passing
through in two directions

Weld & HAZ Examined
with Ulcrasonic Beam Passing
through in one direction

HAZ - Heat Affected Area



