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. PART I
FORM NIS-1 OWNERS' DATA REPORT FOR INSERVICE INSPECTIONS

As required by the Provisions of the ASME Code Rules

1. Owner Louisiana Power & Light, 142 Delaronde St., New Orleans, La. 70174
(Name and Address of Owner)

2. Plant Waterford 3 Steam Electric Station, Taft, Louisiana
(Name and Address of Plant)

3. Plant Unit 3 4. Owner Certificate of Authorization (if required) OWN-122

7. Components Iaspected

5. Commercial Service Date N/A 6. National Board Number for Unit See Below

Component or Manufacturer Manufacturer State or National
Appurtenance or Installer or Installer Province No. Board No.
Serial N-.
RPV and Combusion ,
guuﬂnd Engineering 74170 N/A __21694
am Combustion .

Generator #1 Engineering —24270=1__ N/A 22156

Steam Combustion

Generarar #2 Engineering 74270-2 N/A 22157
Combusion

Pressurizer LEngineering 24370 N/A 21682

Note: Supplemental sheets ian form of lists, sketches, or drawings may be used provided
(1) size is 8% in. x 11 in., (2) information in items 1 through 6 on this data report
is included on each sheet, and (3) each sheet is numbered and the number of sheets is
recorded at the top of this form.



PART II

FORM NIS-1

o~

‘ . Examination Dates 8/75 to 3/76 9. Inspection Interval from Shop Preservice Exam

10. Abstract of Examinations. Include a list of examinations and a statement concerning
status of work required for current interval.

Examinations done were most of the volumetric, surface, and visual examinations
required on the reactor pressure vessel, reactor pressure vessel closure head,
steam generators and pressurizer. For details, see Volume 1 of the Shop Pre-
operational Inspection Program, the Program Plan.

11. Abstract of Conditions Noted.

A number of small ultrasonic indications were seen in the components. The
reactor pressure vessel had seven (7) small laminar indications and one (1)
subsurface elliptical indication, and the pressurizer had one laminar indica-
tion. All were within Code acceptance limits. No significant ultrasonic
indications were observed in either steam generator. In addition, all

components had minor and acceptable visual indications in examination areas which
were subjected to visual examinations.

12. Abstract of Corrective Measures P 'commended and Taken

On the steam generator #2, liquid penetrant surface examinations of the key
lugs and snubber lugs mounted on the secondary side showed porosity indica-
tions which were not acceptable. These areas.were repaired under the super-
. vision of the fabrication shop's Quality Assurance personnel until th
unacceptable indications were removed. ~

We certify that the statements made in this report are correct and the examinations

and corrective measures taken conform to the rules of the ASME Code, Sectiom XI. 1974 Edition
throu Summer, A9 ddenda.

DATE Feb. 7, 19 84 Signed Louisiana Power & Light By: ¢ s

OWN=122 GIenn Robig - ISI Coordinator
Certificate of Authorization No. (if applicable) Expiration Date 6/25/85

CERTIFICATE OF INSERVICE INSPECTION

I, the undersigned, holding a valid commission issued by the National Board of Boiler
and Pressure Vessel Inspectors and/or the State or Province of Louisiana
and employed by Factory Mutual Systes® of Norwood, Mass. have inspected the compon-
ents described in this Owner's Data Report during the period Aug.'75 to May '78 ’
and state that to the best of my knowledge and belief, the Owner has performed examin-
ations and taken corrective measures described in this ngnr's Data Report in accor-
dance with the requirements of the ASME Code, Sectiom XI.

By signing this certificate neither the Inspector nor his employer makes any

anty, expressed or implied, concerning the examinations and corrective measures
cribed in this Owners' Data Report. Furthermore, neither the Inspector nor his

: employer shall be liable in any manner for any persomal injury or property damage or
a loss of any kind arising from or comnected with this inspection.

”i f%zf‘z 19 *Arkwright-Boston Manufacturers
Mutual Insurance Co.

Commissions NB 4122, La. 727, N-I
National Board, state, Province and Co.




INTRODUCTION

The 7:: crvice examinations of the reactor vessel, reactor vesscl closure head,
stea | cucrators and pressurizer for the Waterford 3 Stcum Electric Station were
perforrzd after their respective hydro tests in the fabrication shops of Com-
bustion Ingincering, Inc., the manufacturer of the components, in Chattanooga,
Tennessce, during the interval between August 1975 and May 1976. The examinations
v re conductad in accordance with Section XI of the ASME Boiler and Pressure
Yeszel Code.

In the performance of this examination, the Combustion Engincering/Automation
Industries (C-E/Aii) team operated in the role of examiners, and Factory Mutual
Engineering served as inspectors, as defined in IWA-2110 of Section XI. By this
arrangement, Factory Mutual Engineering reviewed the applicable procedures, wit-
nessed the examinations, reviewed examiner qualifications and checked for gencral
code compliance, as specified in IWA-2120 of Section XI. The Factory Mutual
Engineering representative was continucusly informed of the examination schedules
so that he could witness any exsmination or operation which would be required in
the performance of his function as inspector.

A nurber of reportable indications were found during the examinations; all, how-
ever, were within the acceptance limits of Section XI.

The Preoperational Examination Program and Report is presented in five volumes:
Volume 1 - Program Plan Book

Volume 2 - Procedures

Volume 3 - Report &
Volure 4 - Data

Volume 5 - Data

This volume, Volume 3, reports the results of the examination. All significant
indications are reported and discussed herein, and the results for all areas of
examination are listed in the tables of Appendix 1.
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SUMMARY AND CONCLUSIONS

The major components of the Waterford 3 Steam Electric Station were subjected
to a preservice examination between August 1975 and May 1976. The purpose of
this preservice examination was to provide a reference for future inservice
examinations and to fulfill the requirements of Section XI of the American
Society of Mechanical Engineers Boiler and Pressure Vessel Code, Paragraphs
IWB-2100 and IWC-2100. All aspects of the program, including the selection
of components and the examination procedures, were in accord with the Summer
of 1974 Addenda to the 1974 Edition of Section XI.

The examinations of each component were carried cut soon after the hydrotest

in the fabrication shop of Combustion Engineering, who is the manufacturer of
the compcnents and the supplier of the NSSS. The examinations performed were
volumetric, using manual and mechanized ultrasonic (UT) techniques, surface,
using liquid penetrant (PT) techniques, and visual. The examinations were
carried out by personnel from CONAM Inspection, Inc., a subsidiary of Automation
Industries, using procedures developed by the Nuclear Energy Services Division
of Automation Industries and approved by Combustion Engineering and Factory
Mutual. Overall supervisory control of the program was supplied by personnel
from the Nuclear Power Systems, Engineering Development and Services Department,
and Systems Integrity Services Section, of Combustion Engineering. Operators
of mechanical equipment also were supplied from the same department of Com-
bustion Engineering.

The following summarizes the results of these examinations:
Volumetric

(1) Reactor Pressure Vessel

Seven (7) small reportable laminations and one (1) small reportable
elliptical indication.

(2) Reactor Pressure Vessel Closure Head
No reportable indications.
(3) Steam Generators

There were reportable geometric indications in each umit, but no
other reportable indications.

(4) Pressurizer
One small laminar indication.

Surface

The surface examinations performed on the various components disclosed
minor indications such as porosity; these were reported on the data
sheets for the examinations and were deemed acceptable by the examiners.
On steam generator #2, the surface examinations disclosed unacceptable
porosity and gouges on the support lugs on the se'ondary side. These
areas were repaired under the supervision of the fabrication shop's Qual-
ity Assurance personnel, and these areas were rendered acceptable when
subsequently submitted to further surface examinationms.



Visual

The visual examinations also disclosed minor indications such as
scratches and gouges. In all cases these were reported and considered
acceptable.

All volumetric, surface, and visual indications were within the acceptance limits
of the 1974 Edition of Section XI through the Summer of 1974 Addenda. The re-
sults are tabulated in Appendix 1 of this volume of the Preservice Examination
Program and Report.'

Within the extent of the examinations done, the reactor pressure vessel and
Cclosure head, steam generators, and pressurizer of the Waterford 3 Steam
Electric Station are acceptable for safe operation to Section XI of the Ameri-
can Society of Mechanical Engineers Boiler and Pressure Vessel Code.



DISCQUSSION
This section of the Shop Preservice Examination Program and Report consists
of seven distinct areas as follows:
IV-A General

;rr:mts general information concerning the Preservice Examination
gram.

IV-B Equipment
Describes the type of equipment used.

IV-C UT Calibration Standards
Provides specific information relative to the UT calibration standards.

IV-D Examination Procedures
Contains a summarized description and listing of the examination pro-
cedures used during the conduct of the shop preservice examinations.
The procedures themselves are contained in Volume 2 of the preservice
examination program and report.

IV-E Evaluation Lriteria .
Presents a listing of applicable evaluation criteria.

IV-F General Examination Techniques
Briefly describes the examination techniques utilized.

IV-G Examination Details and Results
Provides details regarding indications found during the examinations.
The actual data sheets for the examinations can be found in Volume 4,

and the calibration sheets for the ultrasonic examinations can be found
in Volume 5 of the preservice inspection program and report.



A,

DISCUSSION

General

Section IV of this volume outlines the techniques, equipment, and results
of the preservice examinations of the components of the Naterford 3 Steam
Electric Station. The ultrasonic nondestructive testing was performed using
manual and mechanized techniques; these techniques, as well as those used for
visual and surface examinations, were in accordance with C-E/NES procedures
which were designed to fulfill the intent of the 1974 Edition of Section XI
of the ASME Boiler and Pressure Vessel Code, including Appendix I. Copies
of the procedures comprise Volume 2 of the Preservice Examination Program
and Report. The test data (calibration data and examination results)com-
prise Volumes 4 and 5 of the Preservice Examination Program and Report and
are summarized herein in Appendix 1.

Examination personnel involved in this preservice examination were certified
in accordance with established C-E/NES personnel certification procedures

and with SNT-TC-1A, the American Society for Non-Destructive Testing document
which deals with personnel certification. Copies of the personnel certifi-
cation for each individual are contained herein as Appendix 3.

The report and data sections of the Shop Preservice Examination and Report

is contained in Volumes 3, 4, and 5. This volume, Volume 3, contains the
descriptive material concerning the summary of results, examination tech-
niques, equipment, and the certifications of personnel and equipment. Speci-
fically, Appendix 1 contains a listing of the results for a particular area
of interest. In addition, Section IV-G of this volume contains a discussion
of reportable indications in each examination area where found.

Volumes 4 and 5 contain the examination data sheets for each examination
area. Volume 4 contains the scan data sheets which are arranged by com-
ponent and further subdivided into convenient areas of reference, e.g.,
reactor vessel shell welds. Volume 5 contains the calibration data sheets
for the ultrasonic examinations which are arranged in numerical ord.r.

The following example is provided to illustrate the organization of this
report.

Suppose one is interested in reviewing data fou tge examination of the attach-
ment weld of the pressurizer safety nozzle at 225 . Appendix 1 discloses that
this weld is numbered 05-013 and that examination data sheet mumbers 242-2,6,
and 7 reflect the exqinatim results. In addition, a small lamination was
discovered with the 0~ beam. Page in Section IV-G of this volume summar-
izes the significant parameters of this indication. The scan data sheet and
evaluation sheet for this weld are found in Volume 4 under Zone 5, Nozzle-to-
Head Welds, Scan Sheet Number 242-2, Weld Number 05-013. The calibration data
sheet is located in Volume 5 under Procedure NIP-242.



B. Equipment

1.

Manual

The ultrasonic equipment used for the manual examinations were Model UJ
Reflectoscopes manufactured by Autamation Industries and Model 301 Sonoray
units manufactured by Krautkramer-Branson. The search units (transducers
and shoes, where used] were of varying types manufactured by Automation
Industries, Panametrics and Aerotech Laboratories. Details of the parti-
cular instrument-search unit combination used to perform a specific exami-
nation can be found on the calibration data sheets included in Volume 5
of the Shop Preservice Inspection Program and Report. A listing o the
specific transducers and instruments used for the examinations is provided
in Table 1, contained in Appendix 2 of this vol'me of the report.

The ultrasonic couplant used for these examinations was Trim Regular, manu-
factured by the Master Chemical Corporation, Perrys , Ohio, and certifi-
cation for this material will be found in Appendix 2 of this volume.

Mechanical

The flange-to-shell weld and the flange ligament areas of the reactor pres-
sure vessel were examined from the op surface of the flange. Because of

the high radiation in this area during any inservice examination, mechanized
equipment was used for the preservice examination. A track was mounted on a
frame that was concentric with and slightly larger than the stud hole circle.
It was long enough to cover slightly more than one quadrant and was spported
and located by alignment pins in stud holes beyond the examination area and
by a trusswork extending away from the vessel: A carriage moved along the
track carrying either 1 three-transducer search unit along the closure mating
surface to examine the flange weld or a single-transducer search unit which
could be rotated around each stud hole to examine the ligament areas. Photo-
graphs of this mechanisn are shown ir Figure 1.

The shell welds, nozzle-to-shell welds, and nozzle radius sections were
examined by means of the PaP Model ISI-2 positioning device, shown in Figure
2. The device was mounted on the flange of the vessel and positioned the
search unit fixtures within the vessel. An electric hoist atop the mast
provided the vertical movement along the vessel centerline by actuating a
multisection teiescoping tube. An inspectiog boom was mounted at the bottom
of the tube and could be rotated through 360" by means of an electric motor.
The end of the boom could be extended outward by a hydraulic mechanism. At
the end of the boom was a rotator upon which the various UT examination de-
vices were mounted. 'n this way, complete flexibility of motion was pro-
vided to carry out the required Code examinations.

The control console of the PaR device contained digital readouts for the
hoist, rotation and extension motions, and the control module for the ro-
tator contained a digital readout for its rotational position. The control
consoles for both devices are shown in Figures 3 and 4. The initial align-
ment of the device was provided by its mounting on three guide pins located
in predetermined stud holes in he reactor pressure vessel flange. Refer-
ence locations on the reactor vessel shell which were used to locate the
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weld seams were provided by accurately located weld buildup index pads

on the outside of the vessel, adjacent to the intersections of the lon- |

gitudinal and circumferential welds and which were located ultrasonically. |

Details can be found in C-E Procedure 00000-NLE-061 and its appendix and |

data sheets, which are contained in Volume 2 of this Preservice Examina- |
\

tion Program and Report.

The examination of the vessel nozzle-to-shell welds from the vessel ID
was performed using the shell side nozzle scanner. This scanner was
mounted on the end of the PaR boom and was aligned on each nozzle center-
line by means of the PaR controls. It was rotated about the nozzle
centerline by the rotator on the end of the PaR boom, and had an inde-
pendent mechanism for radial motion which was controlled by the Nuclear
Reflectos . Provision was also made for keeping the search umits in
contact with the vessel wall as the fixture was rotated around the com-
pound curvature of the vessel ID. In this way flexibility of motion
was provided to carry out the necessary examinations. A photograph of
this device in operation is provided in Figure 5.

Automated Data Acquisition System

Both the flange examination device and the PaR device operated in con-
junction with the Nuclear Reflectoscope, which is an instrument contain-
ing five multiplexed UT channels and common control, data acquisition,
and printing systems; each channel can operate one UT transducer,
meaning that up to five different transducers giving five different
examinations can be run similtaneously. The channels are sequentially
pulsed at a rate ¢hosen in conjunction with the scan speed to give at
least 25 percent overlap between pulses for each transducer, and all
returning signals are examined. If an echo is observed, its amplitude
is compared electronically with the calibration curve for the examina-
tion being performed. If the amplitude is a large enough fraction of
the calibration curve (this fraction being set by the operator during
the calibration), a printout is produced giving the coordinates of the
fixture being used, the channel (and therefore the search unit) receiving
the signal, and amplitude of the signal, and the approximate depth in
the material from which the echo originated. The Nuclear Reflectoscope
is shown in Figure 6. Incorporated into the unit is a cathode-ray
screen which can be switched manually to display the signal seen by any
of the channels. Details of the printout and its interpretation are
contained in the introduction to Volume 4 of the Preservice Examination

Program and Report.

Visual and Surface Examination Equipment

The visual examinations of the reactor vessel clad patches, snubber
lugs and core stop lugs were performed using a closed-circuit tele-
vision system. A specially equipped underwater television camera was
mounted on a boom which pivots from the bottom of the PaR device mast
and also rotates through the PaR device rotation mechanism. The exami-
nations were recorded on video tape with appropriate audio commentary
by the Level IT visual examiner.

Visual examinations of areas on the closure head, steam generators and
pressurizer were conducted using direct visual techniques. Resoluticn
was proven by use of an 18% neutral gray card wigh a 1/32 inch line for
both direct and remote visual techniques.
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Surface examinations were performed using liquid penetrant techniques.
. The material used was the Spotcheck brand manufactured by the Magnaflux
. Corporation, Certifications for the penetrant material will be found
in Appendix 2 of this volume.




UT CALIBRATION STANDARDS

Calibration standards are required for use as reference standards when
conducting ultrasonic examinations in order to assure standardization and
repeatability of the essential test instrument parameters prior to the
preservice and each recurring inservice examination. These standards have
been fabricated to meet the requirements of Section XI, ASME Boiler and
Pressure Vessel Code, Summer 1974 Addenda to the maximum extent possible.
Drilled holes and notches have been provided to serve as calibration reflectors
in order to establish a primary reference response of examination equipment.
This information is used to establish the distance amplitude curve for ultra-
sonic pulse-echo response over the entire thickness being inspected.

The standard has been ultrasonically examined with a straight beam search

unit to ensure that areas which contain indications that exceed the remaining
back reflection have not been included in the required calibration beam paths.
The standards have been fabricated from reactor vessel nozzle cutouts where-
ever possible. These standards were used for examination of the steam
generators and the pressurizer as well as the reactor vessel. The 1974 Edition
of the Section XI requires calibration standards to be manufactured from
component prolongation or cutouts. This was not possible in all cases. This
exception to Section XI is more fully explained in Section VI of Volume 1 of

the Preservice Examination Program and Report. The material has beeB heat
treated for a minimm time of two (2) hours at a temperature of 1150°F. Cladding
has been provided on those standards where the applicable component part is clad.
The surface finish of the calibration standard is representative of the surface
finishes of the component.

The calibration standards were used for shop preservice examinations. After
completion of those examinations, the standards became the property of the

plant owner and will be stored at the plant site for use during subsequent
inservice examinations. Each standard is identified by a stamped identification
number. The material source code is alco permanently stamped on the calibration
standards.

A listing of all calibration standards used during the shop preservice examinations
and calibration standard drawings have been included in this section.




Block No.

UT-2
uT-3

UT-4

ur-7

UT-8

UT-10
UT-11
ur-12

UT-13

UT-14

uT-20
uT-21

uT-22

uT-37

UT-38

UT CALIBRATION STANDARDS

Description
11" thick
9" thick
7" thick

5" thick

3" thick

3" thick
unclad

i o B P
8 il O -l B -
11" X 23" X 40"
It xir
14" X 33" dia.,
120 segment
11"°x 19" dia.,
120" segment

7' ¥ 19" dia.,
120" segment

7" dia. X 36"

10-9/16" dia.
X 7-1/2" long

5-9/16" QD X
15/32" thick X
12" long

7" thick
unclad

5" thick
unclad

Drawing No.
C-234-225-3
C-234-224-2
C-234-223-2

C-234-222-2

C~234-221-2
C-246-410-1

C-245-375-3
C-245-376-5
C-245-377-6
C-246-454-2
C-246-393-2

C-246-395-3
C-246-443-1

B-246-438-2
B-246-419-1

C-245-¢

C-246-5

C-246-.

Use

Reactor vessel upper shell
Reactor vessel middle and lower shells

Steam generator primary head, reactor
vessle closure head

Pressurizer shell, reactor vessel
bottam head

Pressurizer top and Bottom heads

Steam generator support skirt, pressur-
izer support skirt

Reactor vessel flange and ligament area
Reactor vessel inlet noz:zle

Reactor vessel outlet nozzle

Steam generator nozzle inner radii
Pressurizer surge nozzle inner radius

Pressurizer spray nozzle inner radius
Pressurizer safety nozzle inner radius

Reactor vessel closure stud
Reactor vessel closure nut

losure head instrument nozzle

1 generator secondary side

m generator secondary side
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EXAMINATION PROCEDURES

The Louisiana Power and Light Waterford 3 Steam Electric Station Preservice
Examination Program is based upca meeting the requirements of the ASME Boiler
and Pressure Vessel Code, Section XI, 1974 Edition, to the maximm extent pos-
sible. Paragraph IWA-1400 of the Code requires the preparation of written pro-
cedures necessary for the conduct of the nondestructive examinations associated
with the program.  Accordingly, written procedures were prepared for the conduct
of nondestructive examinations. The procedures were approved by the plant owner
(LP§L) , his Authorized Inspection agency (Factory Mutual), and the inservice
inspection contractor (C-E/Aii).

Volumetric examinations were performed using ultrasonic methods. The procedures
for the examinations cw:y with Appendix I of the 1974 Edition of
ion XI. All procedures will retained by Louisiana Power and Light and
will be retained for use on cubsequent inservice examinations. During the per-
formance of the examinations, it was found necessary to make revisions to some
procedures to reflect as-built conditions. These revisions were made and recor-
ded usirg acceptable quality assurance practices.

A standard format was uﬁ.:ynd during the preparation of all volumetric pro-
cedures. A typical outline has been included in this section to acquaint the
user with the structure, organization, and content of the procedures.

A table is contained in this section which gives a complete listing of all
volumetric examination procedures required to perform the shop preservice
examinations associated with the Louisiana Power and Light Waterford 3 Steam
Electric Station; included in the table is a listing of the latest revision
mumber for each procedure, showing the revision to which the examinations were
performed. A second table lists all other procedures used in the examinations.

The examination procedures are contained in Volume 2 of this program.



UT PROCEDURE OQUTLINE

1.0 SCOPE
1.1 Area of Examination
1.2 Type of Examination
1.3 Time of Examination
1.4 Weld Configuration
1.5 Materials

2.0 REFERENCES
2.1 Reference Documents

2.2 Applicable Drawings
2.3 Operational Manuals

5.0 PROCEDURE CERTIFICATION

() 4.0 PERSONNE. CERTIFICATION
4.1 Personnel Certification Requirements
4.2 Personnel Records

5.0 EXAMINATION REQUIREMENTS
5.1 Examination Frequency
5.2 Examination Angles
5.3 Liquid Couplant
5.4 Surface Preparation
5.5 Weld Identification
5.6 Datum Point
5.7 Examination Coverage



UT_PROCEDURE OUTLINE (cont'd.)

. 6.0 EQUIPMENT REQUIREMENTS
6.1 Examination Contractor's Equipment
6.2 Plant Owner's Equipment

7.0 CALIBRATION REQUIREMENTS
7.1 Reference Standards

7.2 Reference Sensitivity Level
7.3 Times of Calibration
7.4 Calibration Response

8.0 INSTRUMENT CALIBRATION VERIFICATION
8.1 Amplitude Linearity
8.2 Amplitude Control Linearity

9.0 EXAMINATION SYSTEM CALIBRATION
9.1 Straight Beam Calibration
9.2 Straight Beam Calibration Check
9.3 Angle Beam Calibration
9.4 Angle Beam Calibration Check

10.0 EXAMINATION PROCEDURES
10.1 Straight Beam Examination of Weld and Heat Zone
10.2 Straight Beam Examination of Base Material
10.3 Angle Beam Examinations

11.0 EVALUATION CRITERIA
11.1 Recording of Indications
11.2 Evaluation of Indications



UT PROCEDURE OUTLINE (cont'd.)

12.0 EXAMINATION RECORDS
12.1 Certification of Records
12.2 Filing of Records

13.0 EXAMINER'S CRITIQUE
13.1 Procedure Corrections and Additions

13.2 Critique Report




NIP-230

NIP-231

NIP-232

NIP-233

NIP-234

NIP-235

NIP-236

NIP-238

NIP-239

NIP-241

NIP-242

NIP-243

NIP-245

NIP 247

NIP-248

Rev. 1

Longitudinal and Circumferential Welds

Ultrasonic Examination Procedures for Reactor Vessel
Shell Welds - Full Vee Techniques

Ultrasonic Examination Procedures for Bottom Head to
Reactor Vessel Weld, Bottom Head Meridional and Circum-
ferential Welds and Tapered Portions of the Reactor
Vessel Lower Shell Longitudinal Welds

Ultrasonic Examination Procedures for Reactor Vessel to
Flange Weld

Ultrasonic Examination Procedures for Reactor Vessel
Flange Ligament Areas

Ultrasonic Examination Procedures for Reactor Vessel to
Nozzle Welds

Ultrasonic Examination Procedures for Reactor Vessel
Inlet and Outlet Nozzle Inner Radii

Ultrasonic Examination Procedures for Closure Head
Meridional, Circumferential Dome and Flange Welds

Ultrasonic Examination Procedures for Closure Head
Nozzle Welds

Ultrasonic Examination Procedures for Closure Head
Studs and Nuts

Ultrasonic Examination Procedures for Pressurizer
Vessel Circumferential, Longitudinal and Nozzle Welds

Ultrasonic Examination Procedures for Pressurizer
Support Structure Weld

Ultrasonic Examination Procedures for Pressurize-
Vessel Nozzle Inner Radii

|
Ultrasonic Examination Procedures for Reactor Vessel

Ultrasonic Examination Procedures for Steam Cenerator
Extension Ring and Tube Sheet Welds

Ultrasonic Examination Procedures for Steam Generator
Lower (High Pressure) Head and Nozzle Welds




TABLE I
#

VOLUMETRIC EXAMINATION PROCEDURES (continued)

Procedure Number

NIP-251 Rev. 0 Ultrasonic Examination Procedures for Steam Generator
Nozzle Imner Radii

NIP-264 Rev. 0 Ultrasonic Examination Procedures for Steam Generator

(Secondary Side) Upper Shell and Top Head Circumferen-
tial Welds, and Feedwater and Steam Outlet Nozzle Welds



TABLE 2

Other procedures used in tie performance of the Louisiana Power and Light,
Waterford 3 Steam Electric Station, preservice eraminations are:

00000-ESS-029
00000-ESS-002

00000-ESS-028

00000-NLE-061

Rev
Rev

Rev

Rev

Visual Examination Procedures
. 0 - Visual Examination Test Procedure
. 0 - Procedure for the Operation of the Inservice Inspec-

tion Positioning Device for the Visual Examinatirn
of Reactor Pressure Vessel Interior Areas (with

applicable Appendix)
Surface Examination Procedures

. 0 - Liquid Penetrant Examination Procedure

Mechanical Examination Procedure

. 3 - Procedure for the Operation of the Inservice Inspec-
tion Positiocning Device for the Inside Surface Ultra-
sonic Examination of Reactor Pressure Vessels




EVALUATION CRITERIA

It was the intent of this program to utilize, to the maximum extent possible,
the latest published evaluation criteria. A listing of the various Code
examination categories and the applicable evaluation criteria follows:

Examination Category
B-A

B-B
B-C
B-D
B-G-1

B-H
B-I-1 § 2
C-A
C-B
C-C

C-D

Evaluation Criteria Used

IWB-3510, Section XI, 1974 Edition and Summer
of 1974 Addenda

IWB-3511, Summer 1974 Addenda to Section XI
INB-3511, Summer 1974 Addenda to Section XI
IWB-3512, Summer 1974 Addenda to Section XI

Stud: IWB-3515, Summer 1974 Addenda to Section XI
Nut: NB-2585.4, Section III, 1974 Edition

NB-5330, Section III, 1974 Edition

IWB-3517, Summer 1974 Addenda to Section XI
IWB-3511, Summer 1974 Addenda to Section- XI
IWB-3511, Summer 1974 Addenda to Section XI

NC-5352, Section III, 1974 Edition and Summer of
1974 Addenda

IWB-3515.1, Section XI, Summer 1974 Addenda to
Section XI

All other categories do not apply to shop preservice examinations.



General Examination Techniques
1. Ultrasonic Examinations

All ultrasonic examinations of basic shell welds (longitudinal, circumferen-
tial, dome and meridional), beth manual and ausanated, were carried out with
ultrasonic shear waves at angles of 45 and 60" to the surface and covered
the weld and heat-affected zone and Base metal for a distance of half the
base metal thickness beyond the weld and heat-affected zone, with beams
oriented both parallel and perpendicular to the weld. Also a straight

beam examination was conducted of the weld, heat-affected zone and all base
!i-nt;i thrm¢h7 which the angle beams passed. These examinations are sketched

gure 7.

The nozzle radius gsections of the reactor vessel were examined from the
inner bore with 70" beams, as shown in Figure 8, and Ehe nozzle radius sec-
tions of the steam generators were examined with a 45° beam from the outside
as shown in Figure 9. ‘meoexmimaion of pressurizer nozzle inner radii
were accomplished using 60" and 70" beams as shown in Piggre 10. The flange
ligament areas of the reactor vessel were examined by a 0° beam from the
flang surface (Figure 11)6 ang the fllggc-to-shcll weld was examined from
the flange surface using 07, 8", and 19" refracted longitudinal waves (Figure
12). These sound beams were chosen so that normal beam spread would then
%i.ve sufficient overlap to ensure complete coverage of the weld cros:-section.
flange-to-shell weld was also examined from the l“Dosurface of tga vessel
for reflectors oriented transverse to the weld using 07, 45° and 60" beams.

The regctor vegsel nozzle-to-shell welds were examined from the nozzle bore
with 5" and 20" ultrasonic beams which yere grientedoapproximately perpendi -
cular to the weld. Examinations with 0°, 45" and 60" beams oriented in a
plane parallel to the weld were performed with a special fixture mounted on
the extension boom of the PaR d»vice. The use of the special fixture for
these examinations was required due to the compound curvature of these welds.
gm scan paths and beam directions for these examinations are shown in

gure 13,

Figure 14 depicts the examination techniques which were used to examine the
closure head instrument nozzles from the ID. A remote handling tool was
used to position the search umits.

Prior to the start of each manual examination, the equipment was calibrated
with the riate calibration standard. The standards for the basic shell
welds were TYM in accordance with the Summer of 1974 Addenda to Section
XI, and the stud and nut standards were in accordance with Section III. In
the absence of specific Code criteria, the remainder of the standards were

designed recognizing the technical considerations evidenced by the Summer of
1974 Addenda and direct laboratory experience. Figure 15 is a photograph of
typical standards. During the examination, periodic calibration checks for
sweep setting and distance-amplitude correction (DAC) were done at personnel
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Figure 15
Typical Calibration Standards

Figure 16
Precalibration of Reactor Vessel Examination Equipment



changes, equipment changes, or at intervals of no more than four hours. In
addition, at the beginning of each day of examinations, instrument linearity
was verified as required by Section XI.

The instrument setting and DAC curve resulting from the calibration were
defined as the reference sensitivity. For both the manual and mechanical
examinations all scanning was carried out with a gain setting of twice the
reference gain, and any indications were evaluated with the instrument re-
adjusted to the reference sensitivity.

Special procedures were required for the calibration of the instrument used
for the remote mechanical examinations. Prior to the start of testing, pre-
calibrations were performed in a laboratory setting using the actual cali-
bration standards, search units and scan fixtures in their examination
configurations (Figure 16). These pre-calibrations established approximate
settings for the various controls involved in the final calibration of the
Nuclear Reflectoscope.

During the course of the examinations, the calibration standards were re-
tained in an immersion tank convenient to the test area. At the beginning
and the end of each shift and at any other time that an examination

requiring a different calibration standard was begun, the search unit fix-
ture was removed from the inspection device and the entire examination system
was calibrated using the calibration standards in the immersion tank for the
new set of examinations.

Section XI requires the calibration to be checked at intervals no greater
than four (4) hours. These periodic checks were carried out by means of the
Transponding Ultrasonic Calibration (TUC). This device simulated the
response from the calibration standards and was programmed during each
calibration to give the responses to the Nuclear Reflectoscope which were
identical to those of the search unit - block combination. In this manner,
the proper operation of the examination system could be checked easily and

frequently.

2. Surface Examinations

The surface examinations were performed with '"Spotcheck'" Brand materials
using standard solvent removable liquid penetrant techniques.

3. Visual Examinations

The visual examinations of the reactor vessel closure head, the steam
generaters and the pressurizer were performed by direct means, with use,
where necessary, of auxiliary lighting. The clad patches, snubber lugs,
and core stop lugs of the reactor vessel were examined with a remote
television camera mounted on the lower boom of the PaR device. The mount-
ing bracket for the camera, in conjunction with the pivoting capability

of the lower boom, enabled the examiner to manipulate the camera to examine
all sides of the lugs as necessary. All remote visual examinations were
recorded on videotape with audio commentary By the qualified Level IT
examiner.



In the following sections are details of the examinations for each area and
a listing of the reportable indications. Further details of the evaluations
performed on indications found by the automated ultrasonic equipment are

given in the Introduction to Volume 4 of the Preservice Examination Program

and Report.
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Examination Details and Results

Descriptions of the examinations performed and results are given below.
Further details of the examination techniques can be found in procedures
contained in Volume 2 of the Preserviz: C:amination Program and Report.
More details on certain of the 2utomated ultrasonic examinations are given
in the Introduction to Volume 4 of the Prescrvice Examination Prcgram and

Report.

1. Reactor Pressure Vessel

a. Flange-to-Vessel Weld

This weld was examined with ultrasonic beams directed both parallel and
perpendicular to the weld. The parallel examination was performed from
the vessel shell surface using the ID inspection device. The perpen-
dicular examination was performed using a track mounted on the flange
surface. During both of these examinations, no reportable indications
were seen.

b. Flange Ligament Areas

The examinations of these areas were carried out using automated equip-
ment mounted on the vessel flange. No reportable indications were seen.

c. longitudinal and Circumferential Shell Welds

With exceptions noted below, all shell seam welds were examined from the
ID surface, using the ID positioning device described carlier.

The search unit fixture used for the bulk of the 8hell examina&ions is
shownoin Figure 17. Five transducers, two for 60 , two for 45, and one
for 0° are mounted on a frame which is mounted through a spring-loading
to the inspection boom. Wheeled casters on the frame produce a constant
water path of about 3-1/2". The fixture, being mounted on the rotator,
can be used in both a horizontal and vertical configuration, and provision
is made for changing the mounting angles of the angle beam transducers to
give the correct examination angles for both orientations. This fixture
1s shown in use in Figure 18.

There are certain areas inside the vessel where the movement of the search
unit fixture over the entire examination area is prevented. These areas are
those where the outlet nozzle extensions interfere with the scans of the
upper shell long seams and where the snubber lugs and core stop lugs inter-
fere with the examinations of the lower shell-to-bottom head weld. To
obtain the maximum possible coverage in these ageas, scans were made with a
smsller se unit fixture which contained a 0~ transducer and one each for
45" and 60°. Being smaller, this fixture could be run close to the obstruc-
tion to give as complete an examination as possible; the movement of the

fixture was monitored and controlled visually via the remote television system.

The tapered portion at the bottom of the lower shell was examined manually
from both the OD surface, and remotely from the ID surfaces. :
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The ID examination was performed using the remotely controlled equip-
ment and techniques previously described; the presence of the snubber
lugs in this area resulted in small pieces of the lower shell to bottom
head circumferential weld not being examined.

The OD examinations were conducted manually. The straight beam examina-
tions of these welds from the OD were conducted using a 14~ refracted
longitudinal beam to match the taper and allow presentation of a back
reflection on the screen of the ultrasonic instrument. It should be noted
that the complete OD examination and nearly complete ID examination of this
girth weld gives considerable flexibility in the planning of the examina-
tion of this weld during subsequent inservice insp.ctions.

A number of indications were seen in the shell welds, all but one being
laminations in the base metal seen with the 0~ beam; all were within Code
acceptance limits. The table below lists all reportable indications in the
reactor vessel, along with their physical dimensions, location, and ampli-
tude of response; the area for each was obtained by approximating the indi-
cation as an ellipse whose axes were the measured length and width of the
indication.

LOCATION OF MAXIMUM RESPONSE

Laminar Indications

Inches from Approxi.matcze Amplitude
Weld Flange Angle Area (in®) (%FSH)
r Shell 95.8" 214.82° 0.018 50
90~ long seam
Middle Shell 209.9" 215.02° 0.108 50
210" long seam
Middle Shell 214.7 339.24° 0.081 50
330" long seam
Middle Shell- 280.13" 113.85° 0.094 55
Lower Shell s
Girth Seam 285, 35" 78.47 0.001 or less 40
286. 09" 91.26° 0.214 60

311.72" 83.54° 0.303 70



There was also a non-planar elliptical subsurface indication which was
characterized as follows:

er Shell 324.6" 100.87° 0.023 ‘m2 125% DAC
90" long seam laminar;
a/1=25%
a/t=0.6%

d. Nozzle Welds

The nozzle-to-vessel welds were examined from both the nozzle bores with
beams transmitted perpendicular to the weld and from the ID of the shell
with beams approximately parallel to the weld. No reportable indications
were seen.

The search unit fixture used for the nogzle bors examinations is shown in
Figure 19. The team angles used were 5  and 207; the latte'roangle is used
to ensure coverage in areas which might be hidden from the 5 beam because
of the contour. The search unit are mounted on amms which are extended
by pneumatic cylinders to put casters on the search units into contact with
the nozzle bore and to obtain the proper water path. In operation, the
device is inserted into the nozzle with the search units retracted and
rotated while the reflection of the beam of the 5  search unit from the
nozzle bore is observed. Equal timing of the echo at all points of the
rotation indicated exact centering of the device in the nozzle. 2

The examinations with beams parallel to the weld were carried out using

a fixture mounted on the end of the PaR positioning device inspection boom
(See Figure 5). Using the centerlines determined for the bore exams, this
device rotated the search unit fixture on the vessel wall about the nozzle
centerlines. A pneumatic cylinder and a gimbal arrangement were used to
keep the fixture properly on the wall while moving around the compound
curvature of the vessel wall. Because of the compound curvature, it was
not possible to keep the beams exactly pa5311e1 to the weld at all points
around the nozzle; departures of up to 30° from exactly parallel resulted.

e. Nozzle Inner Radii

The inner radius sections of all nozzles were examined from the nozzle bores,
using the same pneumatic fixture as was used for the weld exams with 3 dif-
ferent search unit fixture. The search unit used gave an angle of 70" in
both directions. No reportable indications were seen.

f. Bottom Head Welds

The welds on the bottom head, the dome weld, the meridional welds, and the
lower shell-to-bottom head weld were examined manually from the OD surface
(as well as the lower portions of the lower shell longitudinal welds, as
mentioned earlier). The entire lower shell longitudinal welds and the lower
shell-to-bottom head weld were also examined from the ID using the position-
ing device, but, because of the stop and snubber lugs, these examinations
were limited. The OD exams, however, were in no way obstructed. No report-
able indications were seen.



g. Closure Studs, Mits, and Washers

All closure studs and nuts were examined with 0° beams from both ends of
each stud and the flat surface of each nut. No reportable indications were
seen. The washers were examined visually, with r. reportable indications
seen.

h. Vessel Cladding

The appropriate areas of the vessel cladding were examined visually using
a TV camera mounted on the PaR positioning device. These examinations were
recorded on videotape. No reportable indications were seen.

i. Snubber Lugs and Core Stop Lugs

The welds and surface areas of these components were samined visually using

a TV camera mounted on the PaR positioning device; the mounting bracket was
adjustable to provide for observing all sides. The examinations carried out
were recorded on videotape. The TV examinations showed minor surface markings
and discolorations. (The TV presentation was in black-and-white.) These areas
were examined directly when the vessel had been drained and removed from the
hydro pit, and the markings proved to be films of machine oil and dye. Thus,
there were no adverse indications seen on these parts. ’

Reactor Pressure Vessel Closure Head

All closure head welds, the dome welg, ths meridioBal welds, and the flange
weld, were examined manually using 0°, 45, and 60  beams from both the OD and
ID surfaces. The instrument nozzles were examined from the ID byomeans of man-
ually controlled remote fixturing and manual ultrasonics, using 0~ and 45

beams both parallel and perpendicular to the weld. Surface examinations (liquid
penetrant) and visual examinations were performed on six clad patches located
at various points on the ID of the head. No reportable indications were seen.

Steam Generators

Manual ultrasonic examinations were performed on all primary side welds of the
two steam generators, with the exception of the stay cylinder welds, which will
be examined by the field baseline examination contractor using mechanized equip-
ment. Those girth and nozzle welds of the secondary sides whose examinations
are required by the Code were also examined, as were the support skirt weld

and the inner radii of the primary nozzles. No reportable indications which
were not geometric in nature were found.

Geometric indications were seen in both generators. The angle beam examinations
of the hemispherical head-to-extension ring welds and of the extension ring-to-
tube sheet welds (primary side) produced small echoes from the inside corner of
the primary head. The angle beam examinations of the nozzle-to-shell welds and
of the support skirt welds also produces geometric echoes. Most of these geo-
metric indications were small, often less than the reporting level of 50 per-
cent DAC, and there was no question of their geometric nature.



Visual examinations were performed on clad patches on each side of the pri-
mary heads and on the secondary manway areas. Minor Dut acceptable indica-
tions were seen. Surface examinations were performed using liquid penetrant
techniques on the attachment welds of the snubber lugs and key lugs on the
secondary sides of both generators. The #1 generator was acceptable. Rejec-
table porosity and gouges were observed on the #2 generator. Grinding and
minor weld repair was performed on these areas under the supervision of the
fabrication shop's Quality Assurance personnel, and the result was that these
four lugs satisfactorily passed the penetrant examination.

Pressurizer

Ultrasonic examinations were performed on the shell, nozzle and support
wglds and the nozzle radii. One reportable indication was seen with the

0~ beam dusmg the examination of the attachment weld for the safety noz-
zle at 225 . It was located 2'" along the weld from the datum point and
7-3/4" from the weld centerline. It was a spot indication no larger than
the transducer and well within Code acceptance limits. No other reportable
indications were noted. A clad patch on the inside of the top head was
examined visually, and no reportable indications were noted.



INTRODUCTION

presented with a separate section for each component examined, and within each
section, the individual examination areas are listed by number. The drawing and
table which accompanies each section gives the examination area corresponding to
each number.

|
\
The following table summarizes the results of all examinations performed. It is ]
|
|

In the colum headed '"Examination Method', all UT examinations are manual and visual
unless stated otherwise.

The colum headed '""Examination Data Sheet Number' is used for the ultrasonic exam-
inations. In it is listed the number(s) of the calibration sheet(s) used for the
examination of each weld with each required angle. For the mechanical examinations,
the search units are on one fixture and all angle beam examinations are performed
together. The calibrations are also carried out at the same time, and the calibration
sheets for each angle comprise the separate pages of one calibration sheet with

its own calibration sheet mumber. For all the UT examinations, more than one cali-
bration sheet number is sometimes shown for one examination with one angle. These
cases arose when one examination on one weld was performed by more than one crew
and/or on more than one day. No data sheet number is assigned to the data sheets
from the visual and surface examinations.

In the summary tables, the various colums under the general heading 'Examination
Results' have the following meanings: 2

No Indications - Self-explanatory for the visual and surface examina-
tions. In the case of ultrasonic examinations, this colum indi-
cates no indications exceeding the reporting level of 50% DAC were
seen.

Significant Indications-Geametrical - For the ultrasonic examinations,
this column is used to indicate a situation in which a reflection from
a contour within the component produced a reflection which exceeded 50%
DAC.

Significant Indications-Other - This column denotes true ultrasonic
indications, those which exceeded 50% DAC and were not due to geometry.
For visual and surface indications, a mark in this column indicates that
there were minor indications noted. All areas requiring visual and/or
surface examinations were acceptable

Remarks - This colum is used as needed.




REACTOR VESSEL EXAMINATION AREAS

Area Number Area Description
01-001 Bottom Head Dome Weld
01-002 Bottom Head Peel Segment Welds
01-007
01-008 Bottom Head-Lower Shell Circumferential Welds
Ol-lOOQ Lower Shell Longitudinal Welds
01-011  J
01-012 Lower Shell-Middle Shell Circumferential Weld

01-013* Middle Shell Longitudinal Welds

01-015 v
01-016 Middle Shell-Upper Shell Circumferential Weld
01-017 Upper Shell Longitudinal Welds
01-019
01-020 Flange-Shell Weld
01-021 Nozzle-Shell Welds
01-026 v
01-027 Nozzle Inner Radius Areas
5 ‘
v |
01-032 v
01-033 Vessel Cladding
| |
v |

01-038 v




REACTOR VESSEL EXAMINATION AREAS

Area Number Area Description
Olfg Snubber Lugs
01-044 L
Ol-iis Core Stop Lugs
01-053 v
01-L-1 Flange Ligament Areas

v :

01-L-54 v
01-S-1 Closure Studs
01-S-54 v
01-N-1 Closure Nuts

01-N-54 v
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NON-DESTRUCTIVE EXAMINATION SUMMARY PAGE 3 OF 7
[ xemination | Examination (L;::c:ig'a‘;;:n Exani;\ation Results I R
Area Me thod Number (s ) No Significant Indication emarks
L Indications |Geometrical | Other
Vol. -UT 232-1 14°
| 232-7 45°
v 232-8 60°
Mech. UT 230-9,16 0°, 45°, 60°
01-011 Vol. -UT 232-3,6 0°
232-1 14°
232-7 4s°
232-8 60°
Mech. UT 230-10, 16 0°, 4s5°, 60°
01-012 230-1, 11, 12 0°, 45°, 60°
231-1 45°,60° ful v
01-013 230-5 0°, 45°, 60°
231-1 45°,60° ful W
01-014 230-7 45°, 60° 0° Small lamination
01-015 ’ 230-8 450, 60° 0° Small lamination
01-016 | 230-6 0°,45°,60°
01-017 ‘ 230-2,14 0°,45°,60°
01-018 :v 230-1,14 450,600 0° Emall Lamination




NON-DESTRUCTIVE EXAMINATION SUMMARY

PAGE 4 OF 7

Tl oo gxanination Examination Results . l
xamination | Examination ata Sheet
Area Me thod Number(s ) No ¥l§ign1ficant Indication Remarks
W Indications |Geometrical | Other
01-019 Mech. UT 230-3,14 lo",4s°,60°
01-020 230-4 0°,45°%,60°
rallel
233-1 lo°, 8°,19°
ormal
01-021 230-13 0°, 45°,60°
parallel
235-1 s normal
01-022 230-13 0°,45°,60° .
parallel
235-1 SO,ZOOnormal
01-023 230-13 0°,45°,60°
parallel
235-1 SO,ZOOnormal
01-024 230-13 0°,45°,60°
parallel
235-1 5° nomal
01-025 230-13 0°,45°,60°
parallel
)35-1 59,20%normal
01-026 v 230-13 0°,45°,60°
parallel
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REACTOR VESSEL CLOSURE HEAD EXAMINATION ARFAS

Area Number Area Description
02-001 Flange-Torus Weld
02-102 Peel Segment Welds-from OD
02-005 l
02-006 Peel Segment Welds-from ID
|
02-009 v
02-010 Dome-Torus Weld
02-011 Clad Patches
' |
v
02-016 : .

02-T-92 Instrument Nozzle Welds

02-T-101 ¢
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STEAM GENERATOR #1 EXAMINATION AREAS

Area Description

Support Skirt Weld
Stay Cylinder Base-Hemisphere Weld
Peel Segment Welds

{

v

Hemisphere-Extension Ring Weld
Extension Ring-Tube Sheet Weld

Nozzle-Hemisphere Welds

.

F.xtmslion Ring Longitudinal Welds

v

Clad Patches

v

Nozzlg Inner Radius Areas

|
v

Extension Ring-to-Tube Sheet Welcd
Extension Ring-to-Lower Shell Weld
Intermediate Shell-to-Cone Weld
Cone-to-Upper Shell Weld

Upper Shell-to-Top Head Weld

Top Head Dome-to-Torus Weld

Steam Nozzle-to-Top Head Weld




STEAM GENERATOR #1 EXAMINATION ARFAS

Area Number Area Description
03-031 Feedwater Nozzle-to-Shell Weld
03-057 Manway
03-058 +
03-059 Support Lugs
03-060 I
03-061

03-062
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