
Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381-2000 

10 CFR 50.55a 

JUN 2 7 2002 

U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, D. C. 20555 

Gentlemen: 

In the Matter of ) Docket No.50-390 
Tennessee Valley Authority 

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 - AMERICAN SOCIETY OF 

MECHANICAL ENGINEERS (ASME) INSERVICE INSPECTION (ISI) PROGRAM 

REQUEST FOR RELIEF 1-ISI-13 

The purpose of this letter is to request relief from ASME 
Section XI Code required examinations due to limitations which 
were identified in the Unit 1 Cycle 4 refueling outage. This 
relief request is being submitted in accordance with 10 CFR 
50.55a(g) (5) (iii).  

TVA committed in the ASME Section XI ISI Summary Report for the 
Fourth Refueling Cycle, dated May 2, 2002, to submit a relief 
request for an ISI examination performed during Unit 1 Cycle 4 
refueling outage because Code required coverage of the reactor 
vessel head-to-flange weld examination could not be achieved.  
The Enclosure provides Request for Relief 1-ISI-13 and 
supporting material is provided in the attachments to the 
enclosure.  

To meet the Inspection Program B minimum/maximum examination 
requirements for Examination Category B-A as defined in ASME 
Section XI, IWB-2412, the reactor vessel head-to-flange weld is 
divided into two sections. One section, designated W08-09-A, was 
scheduled for examination during the first inspection period and 
was examined during the Cycle 2 refueling outage. Code coverage 
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restrictions were encountered and relief request 1-ISI-06 was 
submitted for weld W08-09-A after the examination was attempted.  
The request for relief was granted pursuant to 10 CFR 50.55a 
(g) (6)(i).  

The other section of the weld, designated W08-09-B, was scheduled 
for examination during the second inspection period and was 
examined during the Cycle 4 refueling outage. Similar Code 
coverage restrictions were encountered and request for relief 1
ISI-13 is herein requested.  

If you have any questions about this relief request, please 
contact me at (423) 365-1824.  

Sincerely, 

P. L. Pace 
Manager, Site Licensing 

and Industry Affairs 

Enclosure 
cc (Enclosure) 

NRC Resident Inspector 
Watts Bar Nuclear Plant 
1260 Nuclear Plant Road 
Spring City, Tennessee 37381 

Mr. L. Mark Padovan, Senior Project Manager 
U.S. Nuclear Regulatory Commission 
MS 08G9 
One White Flint North 
11555 Rockville Pike 
Rockville, Maryland 20852-2738 

U.S. Nuclear Regulatory Commission 
Region II 
Sam Nunn Atlanta Federal Center 
61 Forsyth St., SW, Suite 23T85 
Atlanta, Georgia 30303



ENCLOSURE

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 
AMERICAN SOCIETY MECHANICAL ENGINEERS (ASME) 

INSERVICE INSPECTION (ISI) PROGRAM 
REQUEST FOR RELIEF 1-ISI-13 

Summary

Due to the design configuration of the reactor vessel 
closure head, volumetric examination of the head-to
flange weld during the Unit 1 Cycle 4 refueling outage 
resulted in less than essentially 100 percent (%) of ASME 
code coverage being achieved. The design configuration 
of the closure head prevents the performance of an 
ultrasonic scan from the flange side of the head-to
flange weld, thus preventing essentially 100% examination 
of the required full volume. An acceptable surface 
examination was performed on the weld. Volumetric 
examination of this component is required in accordance 
with ASME Section XI Table IWB-2500-1, Examination 
Category B-A, Item Number B1.40. The full volume weld 
examination requirement is illustrated by Figure IWB
2500-5.  

To meet the Inspection Program B minimum/maximum 
examination requirements for Examination Category B-A as 
defined in ASME Section XI, IWB-2412, the head-to-flange 
weld is divided into two sections. One section, 
designated W08-09-A, was scheduled for examination during 
the first inspection period and was examined during the 
Cycle 2 refueling outage. The other section, designated 
W08-09-B, was scheduled for examination during the second 
inspection period and was examined during the Cycle 4 
refueling outage. Request for relief 1-ISI-06 was 
submitted for weld W08-09-A after examination during the 
Cycle 2 refueling outage. The request for relief was 
granted pursuant to 10 CFR 50.55a(g) (6) (i).  

In accordance with 10CFR50.55a(g)(5)(iii), an exemption 
is requested from the extent of examination requirement 
due to physical restrictions. Relief is requested from 
these examinations because the code requirement is 
impractical to implement.  

ASME Section XI Code Edition/Addenda: 

The Watts Bar Nuclear Plant Unit 1 Code of Record is the 
1989 Edition, no addenda.
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ENCLOSURE

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 
AMERICAN SOCIETY MECHANICAL ENGINEERS (ASME) 

INSERVICE INSPECTION (ISI) PROGRAM 

REQUEST FOR RELIEF 1-ISI-13 

Component: 

Reactor Vessel Head-to-Flange Weld.  
Reference ISI drawing CHM-2549-C-01, weld identifier W08
09-B (Attachment 1).  

Code Requirement: 

ASME Section XI, 1989 Edition, Table IWB-2500-1, 
Examination Category B-A, Item Number B1.40, examination 
requirement as defined by Figure IWB-2500-5 (Attachment 
2).  

Code Requirements From Which Relief Is Requested: 

Relief is requested from performing the required 
volumetric examination on essentially 100% of the full 
volume of the reactor vessel head-to-flange weld.  

Basis for Relief: 

The design configuration of the reactor vessel head-to
flange weld precludes an ultrasonic examination of the 
required volume for the head-to-flange weld. The design 
configuration limits ultrasonic examination of the code 
required examination volume to approximately 75%. This 
percentage is calculated in accordance with TVA Procedure 
N-GP-28, Calculation of ASME Code Coverage for Section XI 
NDE Examinations (Attachment 3).  

Alternative Examination: 

The code required volumetric examination of the full 
volume of the reactor vessel head-to-flange weld will be 
performed on accessible areas to the extent practical 
given the design configuration of the head-to-flange 
weld. The code required surface examination will be 
performed on 100% of the weld length for this weld.  

To meet the Inspection Program B minimum/maximum 
examination requirements for Examination Category B-A as 
defined in ASME Section XI, IWB-2412, the head-to-flange 
weld is divided into two sections. One section, W08-09
A, was scheduled for examination during the first period 
and was examined during the Cycle 2 refueling outage.  
The other section, W08-09-B, was scheduled for 
examination during the second period and was examined
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ENCLOSURE

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 

AMERICAN SOCIETY MECHANICAL ENGINEERS (ASME) 

INSERVICE INSPECTION (ISI) PROGRAM 

REQUEST FOR RELIEF 1-ISI-13 

during the Cycle 4 refueling outage (See Attachment 4 
Examination Data Report). Request for relief 1-ISI-06 
was submitted for weld W08-09-A after examination during 
the Cycle 2 refueling outage. The request for relief was 
granted pursuant to 10 CFR 50.55a(g) (6) (i) by NRC letter 
"Watts Bar Nuclear Plant - First 10 Year Interval 
Inservice Inspection Program Plan Requests for Relief 
Nos. 1-ISI-5 and 1-ISI-6 (TAC No. MA6446)," dated 
March 24, 2000.  

Justification For The Granting Of Relief: 

The design configuration of the reactor vessel closure 
head precludes full ultrasonic examination of essentially 
100% of the head-to-flange weld. Examination of the 
head-to-flange weld is obstructed by the tapered portion 
of the flange. The design configuration allows for 
ultrasonic examination of approximately 75% of the 
required examination volume.  

The ASME Section XI code requirements for reflectors 
oriented parallel to the weld stipulate that the angle 
beam search units shall be aimed at right angles to the 
weld axis, with the search unit manipulated so that the 
ultrasonic beams pass throughout the entire volume of 
weld metal. The required examination volume A-B-C-D is 
depicted on ASME Section XI Figure IWB-2500-5. The head
to-flange weld configuration limits bi-directional 
coverage from the flange side due to the adjacent flange 
junction. This junction restricts the search unit scan 
surface.  

The weld received 100% one direction coverage from the 
head side with the sound beam directed toward the flange.  
No scans were performed from the flange side due to the 
taper interference, therefore, 0% coverage was obtained 
from this direction. Scans parallel to the weld were 
performed to the extent that loss of search unit contact 
occurred on the flange side of the weld. Based on the 
extent of coverage obtained, it is reasonable to assure 
that flaws originating from the inner diameter would be 
detected.  

Ultrasonic examination from the flange face would not 
provide meaningful results based on the following:
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ENCLOSURE

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 
AMERICAN SOCIETY MECHANICAL ENGINEERS (ASME) 

INSERVICE INSPECTION (ISI) PROGRAM 
REQUEST FOR RELIEF 1-ISI-13 

The geometric configuration of the head-to-flange 
weld is not amenable for ultrasonic examination from 
the flange face. This is due to the geometric 
curvature of the head and the extensive metal path 
distance required to interrogate the required weld 
volume. Section A-A of Westinghouse drawing 30738
1535 provides general details of the reactor vessel 
head. (Attachment 5) 

The flange face contains two o-ring grooves (0.6 
inch in width) around the circumference and contains 
32 recessed locations for o-ring clips, which limit 
complete scan coverage from the flange face. Detail 
I of Westinghouse Drawing 30738-1535 (Attachment 5) 
provides details of the o-ring grooves and clip 
locations on the flange face.  

Previous examination results from the preservice 
examination did not reveal any flaws.  

No industry events have identified flaw initiation 
in reactor vessel head-to-flange welds.  

Conformance with the referenced code requirement is 
impractical, therefore, this request for relief is 
submitted pursuant to 10CFR 50.55a(g) (5) (iii). Due to 
the combined effect of the high percentage of ultrasonic 
examination coverage (75%), and 100% surface examination 
coverage, it is requested that relief be approved in 
accordance with 10CFR 50.55a(g) (6) (i) for the first 
inspection interval.  

Implementation Schedule: 

This Request for Relief is applicable to WBN's first 
inspection interval.
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ENCLOSURE

WATTS BAR NUCLEAR PLANT (WBN) UNIT 1 

AMERICAN SOCIETY MECHANICAL ENGINEERS (ASME) 

INSERVICE INSPECTION (ISI) PROGRAM 

REQUEST FOR RELIEF 1-ISI-13 

LIST OF ATTACHMENTS

Attachment 1.  

Attachment 2.  

Attachment 3.  

Attachment 4.  

Attachment 5.

Weld Location IS1 drawing Number CHM-2549-C-01, 
Revision 3.  

ASME Section XI, 1989 Edition, Figure IWB-2500
5, Head-to-Flange Weld Joint.  

TVA Procedure N-GP-28, Calculation of ASME Code 
Coverage for Section XI NDE Examinations (8 
pages).  

Examination Data Reports (13 pages).  

Westinghouse Drawing 30738-1535, Closure Head 
Subassembly.
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ENCLOSURE 
ATTACHMENT 2 

ASME SECTION XI, 1989 EDITION, FIGURE IWB-2500-5 
HEAD-TO-FLANGE WELD JOINT

REQUIREMENTS FOR CLASS 1 COMPONENTS

FIG. IWB-2500-5 HEAD-TO-FLANGE WELD JOINT

87
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ENCLOSURE 
ATTACHMENT 3 

TVA PROCEDURE N-GP-28

NONDESTRUCTIVE EXAMINATION PROCEDURE Procedure No. N-GP-28 
TVA Nuclear Power Revision 3 

Page 1 of 8

W47 010524 006 QA RECORD

CALCULATION OF ASME CODE COVERAGE 
FOR SECTION Xl NDE EXAMINATIONS 

"QUALITY RELATED"

Prepared By: Date: 5/24/01

Technical Review: Orig. signed by. N. Roqer Bentley NDE Level III, Date: 5/24/01

r-ISO Approval: )ate: 5/24101

I:Shared\N-GP-28 Rev 3 (5-01).doc
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ENCLOSURE 
ATTACHMENT 3 

TVA PROCEDURE N-GP-28

NONDESTRUCTIVE EXAMINATION PROCEDURE Procedure No. N-GP-28 
TVA Nuclear Power Revision 3 

Page 2 of 8

4/3/96 

8/15/97 

10/18/00 

5/24/01

fl�crrintr�n

Initial Issue.  

incorporate TC 97-09.  

General revision to incorporate 10CFR50.55a ruling 
change which implements Appendix VIII 

Revised to upgrade procedure to ASME Section XI 1995 
Edition with Addenda through 1996

I:Shared\N-GP-28 Rev 3 (5-01).doc
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ENCLOSURE 
ATTACHMENT 3 

TVA PROCEDURE N-GP-28

NONDESTRUCTIVE EXAMINATION PROCEDURE Procedure No. N-GP-28 
TVA Nuclear Power Revision 3 

Page 3 of 8 

1.0 Scove 

The scope of this procedure is to provide generic guidelines for calculating the ASME 
Section XI code coverage and augmented examination coverage obtained during 
volumetric and surface examinations. This procedure incorporates the requirements of 
Code Case N-460 and NRC Information Notice 98-42. This procedure is not applicable for 

calculating the examination coverage for RPV examinations performed in accordance with 
Appendix VIII.  

2.0 Purpose 

This procedure applies to the calculation of ASME Section XI Code coverage for vessel 
welds (excluding the RPV welds performed in accordance with Appendix VIII) piping welds, 

and integral attachments. This procedure applies when performing surface or volumetric 

examinations and may be used as a guide when calculating the examination coverage for 

preservice and inservice examinations. Coverage limitations may be due to an obstruction, 
interference, geometric configuration or other applicable reason.  

3.0 References 

3.1 ASME Code Case N-460 

3.2 10CFR 50.55a, as amended by the Federal Register Notice, Vol. 64, No. 183, 
dated September 22, 1999 (Final Rule)- Implementation of Appendix VIIi as 

executed by the Performance Demonstration Initiative (PDI) Program Description 

Document, Rev. 1, Change 1.  

3.3 Guideline for the Implementation of Appendix Vill and 1OCFR 50.55a, Rev. D, 
April 18, 2000 

3.4 NRC Information Notice 98-42 

4.0 Definitions 

4.1 Examination Coverage- The percentage of the examination surface or volume 
obtained during the performance of the examination.  

4.2 Examination Surface- The surface of the weld and base material required to be 

examined by ASME Section XI or other requirement using a surface examination 
method.  

4.3 Examination Volume- The volume of weld and base material required to be 
examined by ASME Section XI or other requirement using a volumetric 
examination method.  

4.4 Scan Limitation- the inability to scan the surface(s) as required by procedure due 
to interferences.  

4.5 Surface Limitation- the inability to perform a surface examination of the required 
surface(s) because of an interference.  

I:Shared\N-GP-28 Rev 3 (5-01).doc 
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ENCLOSURE 
ATTACHMENT 3 

TVA PROCEDURE N-GP-28

NONDESTRUCTIVE EXAMINATION PROCEDURE Procedure No. N-GP-28 
TVA Nuclear Power Revision 3 

Page 4 of 8 

4.6 Volumetric Limitation- the inability to examine the required volume because of the 
geometric configuration, a physical interference, or a metallurgical condition of the 
material being examined.  

5.0 General 

5.1 During the performance of inservice inspections, ASME Section Xl requires 
examination coverage to be essentially 100% of the weld area or volume. For 
examination coverage less than 100%, TVA has implemented ASME Code Case 
N-460 which states that when the entire examination volume or area cannot be 
examined due to interference by another component or part geometry, a reduction 
in examination coverage for Class I or Class 2 welds may be accepted provided 
the reduction in coverage for that weld is less than 10%. (NRC Information Notice 
98-42 further defines the >90% rule to include all welds and other areas required 
by ASME Section Xl.  

5.2 Surface examinations are typically conducted on the weld area plus a defined 
amount of base material on each side of the weld. Volumetric examinations 
specify a particular volume to be examined. The Section Xl required examination 
volume or surface examination area for each type of weld is depicted in figures of 

IWB-2500 or IWC-2500 as applicable. As depicted for piping welds, volume width 
generally constitutes the weld plus 1/4t on each side while volume thickness 
generally constitutes the lower 1/3 of the piping thickness for the length of the 

weld. The exception normally includes code category B-O which includes the weld 
plus 1/2 inch and full volume for the length of the weld. As depicted, for vessel 
welds, the volume width generally constitutes the weld plus 1/2t on each side of 
the weld while volume thickness generally constitutes the entire component 
thickness (i.e. full volume). The volume changes with variations in weld 
configuration (e.g. transition between different pipe thickness or vessel weld 
configurations).  

Note: Risk-Informed (RI) programs require larger volumes in certain areas.  

5.3 The required examination volume or area shall be verified prior to calculation of 
the limitation.  

6.0 Documenting and Calculating Examination Coverage 

6.1 While performing a surface or ultrasonic examination, the NDE Examiner shall 
make every attempt to examine 100 percent of the examination area or volume.  

6.2 When practical, the two beam path directions for ultrasonic examinations should 
be performed from two sides of the weld or additional angles employed in order to 

maximize coverage.  

6.3 If 100% percent of the examination surface or volume cannot be examined, the 
NDE Examiner should perform the following under the direction of the inspection 
coordinator or the NDE Level II: 

6.3.1 Perform additional examinations with higher angles in order to maximize 
cover for ultrasonic exams.  

6.3.2 Perform another surface method (i.e., PT in lieu of MT) in order to 
maximize coverage.  

I:Shared\N-GP-28 Rev 3 (5-01).doc 

EA3-4



ENCLOSURE 
ATTACHMENT 3 

TVA PROCEDURE N-GP-28

NONDESTRUCTIVE EXAMINATION PROCEDURE Procedure No. N-GP-28 
TVA Nuclear Power Revision 3 

Page 5 of 8 

6.3.3 Perform alternative NDE methods if applicable.  

6.4 The examiner shall accurately document all limitations, obstructions, Interferences, 
geometric configurations or other applicable reasons for not obtaining the required 
code coverage.  

6.5 The examiner shall document the limitation on a sketch. Examination coverage 

estimates may be performed by the examiner or the reviewer.  

7.0 Calculation Basis 

7.1 Volumetric Examinations- Piping Welds and Vessels 2 Inches and less in 

thickness 

a) Examination volume coverage may be increased as previously discussed or 
by use of refracted longitudinal wave techniques on stainless steel or 
dissimilar metal welds. Use of refracted longitudinal waves to penetrate 
stainless steel weld material will increase the examination volume coverage 
by the amount depicted on the examination coverage drawing.  

b) Estimates shall be derived by estimating coverage based on two-beam path 
direction coverage of the complete examination. Each scan direction equals 
25% (downstream, up-steam, clockwise, counterclockwise.) 
(Reference Figure 1) 

c) The effects of adjacent component interferences (e.g. welded lug 
attachments) along the weld length are also taken into account with the 

reduction in coverage identified as a percentage of reduced volume.  

8.0 Surface Examinations - Pipina Welds And Inte-qral Attachments 

8.1 Examination area coverage calculations are based upon one of the following 
suppositions: 

a) The total examination area is calculated, typically length x width, then the 
total area of limitation or interference is subtracted from the total 
examination area.  

b) The area of achieved coverage is divided by the total examination area for 
percentage of examination achieved.  

I:Shared\N-GP-28 Rev 3 (5-01).doc
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NONDESTRUCTIVE EXAMINATION PROCEDURE Procedure No. N-GP-28 
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Page 6 of 8 

9.0 Ultrasonic Examinations - Vessel Welds 

NOTE: THIS IS NOT APPLICABLE FOR APPENDIX VIII EXAMINATIONS OF THE RPV 
WELDS.  

9.1 Examination volume coverage calculations are based upon the following 
suppositions: 

a) To achieve full examination coverage nine different scans are required for a 
typical vessel weld or nozzle examination. The following may be used for 
other vessel configurations: 

1) 0 degree (weld metal scan) 
2) 45 degree Transverse-scan from vessel side of the weld 
3) 45 degree Transverse-scan from nozzle side of the weld 
4) 60 degree Transverse-scan from vessel side of the weld 
5) 60 degree Transverse-scan from nozzle side of the weld 
6) 45 degree Parallel-scan CW direction 
7) 45 degree Parallel-scan CCW direction 
8) 60 degree Parallel-scan CW direction 
9) 60 degree Parallel-scan CCW direction 

9.2 The examination volume achieved for each above examination scan shall be 
obtained and documented on a percentage basis. This calculation considers the 
required examination volume required per the ASME Section XI Code.  

a) The total examination coverage may be calculated by averaging the exam 
volume coverage for all nine scans.  

10.0 PDI Implementation for Piping Welds 

10.1 Where examination from both sides is not possible, full coverage credit may be 
claimed from a single side for ferritic welds provided the examiner is qualified for 
single sided examination. Current technology is not capable of reliably detecting 
or sizing flaws on the far side of an austenitic weld for configurations common to 
US nuclear applications. Therefore, examination of austenitic material welds shall 
be performed from both sides or a scan limitation shall be documented.  

10.2 The NDE Level III shall make an evaluation in the Weld Resolution document 
regarding total examination coverage (best effort) as calculated above in Section 
7.0. In addition, a coverage evaluation which considers the PDI Implementation 
Guideline shall also be indicated in the Weld Resolution sheet. These two 
coverage evaluations shall be reported to the ISI Programs Engineer for 
incorporation into the Relief Request.  

10.3 Typically a one-sided austenitic weld examination with no circumferential 
restrictions would be indicated as 75% examination coverage or 50% if 
circumferential scans were limited to one side.  

NOTE: These requirements do not apply to augmented examinations of piping 
welds.  

I:Shared\N-GP-28 Rev 3 (5-01).doc
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11.0 Responsibilities 

11.1 The examiner or designee shall document the amount of code coverage obtained 
after all necessary steps to perform additional examinations has been completed 
in order to maximize coverage. The documentation shall become part of the 
examination weld data package.  

11.2 The documentation may be reviewed by another individual with the same or 
higher NDE certification.  

11.3 The NDE Level III or data reviewer may review the calculations in order to verify 
that the information is accurate and correct.  

11.4 The NDE Level III may recalculate the examination coverage to obtain a more 
accurate value of the examination surface or volume examined. The calculation 
shall be documented on the exam report.  

11.5 The NDE Level III may require an alternate examination technique or method, or 
request that the interference be removed. For nozzle examinations, supplemental 
scans from the nozzle bore or flange face may provide complete coverage of the 
weld.  

11.6 If the examination coverage indicates less than 90 percent of the required 
examination volume or surface, the site ISI Program Engineer shall be notified.  

11.7 The site ISI supervisor shall ensure that examination results are accurately 
documented and incorporate results into a Request for Relief if necessary.  

I:Shared\N-GP-28 Rev 3 (5-01).doc
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M-3230 APPENDIX III - MANDATORY 11M-3310

-T 
I

GENERAL NOTE: 
For this example of Interference with a '1V examlnation applied from both sides, only the E-F-G-H portion of the examination volume receives two 

dirction coverage, while volumes C-G-F and H-O-E receive one direction coverage. In this case, ihe examination beom path *hall be Increased to 

$V (O.D. to I.D. and back towards 0.0. for '/zt) to provide the required two direction coverage over the examination volume. Use of a 8AV 

eamnintion beam path (0.0. t LO. to '/.t) provldes additional beam path (past 1/t3 to help In obtaining requited coverage when examination part 
thlcknoesa. Increases.  

FIG. 111-3230-1 EXAMPLE OF PHYSICAL RESTRICTIONS TO THE WELD EXAMINATION 

Figure I

I:Shared\N-GP-28 Rev 3 (5-01).doc
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ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

TENNESSEE VALLEY RECORD OF REPORT NUMBER 
AUTHORITY MAGNETIC PARTICAL "R- 12--2-_ 

PROJECT: WVN UNIT: I CYCLE: 04 EXAMINATION DATE: 03/0112002 

SYSTEM: RV EXAM SURFACE: 0] ID 2 OD 

WELD/COMPONENT L1). W08-09-B PRESERVICE [] INSERVICE R 

CONFIG.: RUR AD TO: RFLG VISUAL CARD SIN: 070 

PROCEDURE: N-MT-6 REV 24 TC n/a REFERENCE DWG NO: CM-2549-C-01 

EXAMINATION CODE: 89E-01 ACCEPTANCE CRITERIA 

CODE CLASS: I CATEGORY 0 APPDX. A W APPDX. B 

CODECLASS _____ATEGORY___-A ___ OTHER _____
METHOD OF MAGNETIZATION 

EXAMINATION MEDIUM: Dry PoudcF COLOR: No. I Gray BATCH NO.: "/a 

YOKE Y5 C[ Y6 2 PRODS: AC E] DC 0 COILS: AC 0 DC El 

OTEER: n/a EQUIP TYPE: n/a~ EQUIP TYPE: n/a 

EQUIP S/N: S38073 EQUIP S/N: n/a EQUIP SIN: n/a 

CAL. DUE DATE n/a CAL. DUE DATE n/a CAL. DUE DATE nia 

POLE SPACING: 8 inches PROD SPACING: n'a inches COIL TURNS: n/a 

TEST WEIGHT SIN E25394 MAG. CURRENT: n/a amps MAG. CURRENT: '/aZamps 

THERMOMETER S/N n/a CALIBRATION DUE DATE N10 

BLACK LIGHT OR LIGHT METER SfNn/'a CALIBRATION DUE DATE n/a 

INTENSrrY VERICATION TIME INIT.: a 1) a 2) - 13) 

E XAMINATION RESULTS: SATISFACTORY W UNSATISFACTORY C[ NOI NO.: 

EXPLANATION OF EXAM RESULTS 
No Recordable Indications 

COMMENTS / LIMITATIONS 

None 

ILLUMINATION CHECKADEQUATE: 2 MT POWDER CHECKAADEQUATE: R_ 

AflW: 
EXAMINER: Jason Polijenskv LEVEL: 11 

EXAMINER: Doug Gronewold j2.T4~VLVL 1DATE: 

REVIEWE-RM D/S'. EE)-22.1PAGE: 

_LOF~ 
ACCESS: FORMS DATABASE 10-22-01
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ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

TENNESSEE VALLEY EXAMNATION SUN4ARY REPORT NUIMBER: AUTHRITYAND 
AUTHORITY RESOLUTION SHEET - V ?.5 

PROJECT: WN UNIT: I CYCLE 04 COPONENT ID: WOS-09-B 
EXAMINATION METHOD SYSTEM: RV ISI DWG NO: CHUf-2549-C-01 

MT 01 PT 0] UT w] Vf [] CONISGURATION ICATEGORI 

PROCEDURE: N-VT-9 REV 9 TC: n/a RUHE4D TO RFLG B-A EXMIsR
EXA•E-MR: EXAbMiNEL

'F- WIY.* .-.

EXAMINER:

LEVEL: n/a

EXAMdINER:L 
v/a 

LEVEL: n/a

Total coverage calculated to be approximately - 75 %

Weld W08-09-B is a RPV top head to Flange weld. A manual examination was performed from 
180 thru 270 to 360 degrees.

0 lon ,. 45 and 60 derree shear wave transducers 4scans 2. 3. 4) were utilized to obtain maximum

T,,�fni�nw.c duzp in �nwfiv'in.nfji nit of flaw p� wind liftbvp lups.

The ii ar surface resolution for the 4Sde•, and the 60dei•,. transducers were n~erformed on the
w•alibration Mlocic OD notch. As the transducers were scannead closer to the OD notch a +100%
R•hI signalresnon ce vas observed and discernible from the II' (initial pulse) until this signal
walked into the LP as the transducers were scanned over the nothch.
Also the calibration reflectors (side drilled holes) produced a >50% DAC signal responce at
scanning semivi (reference+6db.) and at normal scanning speeds.

RESOLUTION RY REVIEWED BY 

Jason Polisenskv A4AA.l 
_____________ _ ii I DATE: 3//3/- 2., 
LV L JI DATE: 03/02102 LOE iL DATE: OF OF 

ACCES- FORMS DATABASE 10-22.01

EA4-2

g

-nnifal"m rýpnpfgmmld

S. .. ve . .. . . . ....g

a 'I" ý 11A 170wrywinm nfflawgr.- avrd fifilpfc, lufre.

The near surface resoludam fnr thed5dev- and tke 60A,-p- ansducers were Derformed on the

calibration block 0 nob-A. As the transducers wei scannedeloser to the OD notch a +1005/0

FSH cipmal re-mon ce was observed and discernible from th e LP finitial vulse) until this sirnal

L L: H
I



ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

TENNESSEE VALLEY 
AUTHORITY IDIGITAL ULTRASONIC 

CALIBRATION 
DnATA GqR]RIT

______ - �--�- I.

PROJECT WBN UINITICYCLE 1104 

PROCEDURE: N-UT-9 REV: 9 TC: j 
TRANSDUCER 

MANUFACTURER Aerotech 
MODEL: MIN\,5 S/N M02964 

SIZE: 1.0 FREQ: 2.25 M 
SHAPE:Round # ELEMENTS- I # CONS: 0 
CABLE TYPE RG-S8 LENGTH- 6' 

MODE: 0 SHEAR 2 LONG EiRL 

DAC

100 

80 

60 

40 

20 

0

\ 

-- I1L-T 

I' A.----

DISPLAY WIDTH

A 
M 
P 
L 

"T 
U 
D 
E

&.3*1 inches

REPORT NUMBER 

1ý-

CALIBRATION DATE: 03/02102 
CALIBRATION BLOCKNO. WB 51 TEM'75" 

SIMULATOR BLOCKtnfa 
THERMOMETER SIN 562774 DUE DATE 1Z-8-0 
COUPLANT: klfragei H BAT -00125 

ANGLE VERIFICATION 
BLOCK TYPE: L-/A SjN: n/a 

NOMINAL ANGLE 0' ACTUAL ANGLE n&a 
SINSTRUMENT 

MANUFACTURER Krautkramer DUE DATE 6/14/02 
MODEL NO.: UJSW-52 S/N: £23946

INSTRUMYNT SETTINGS 

REFLECTOR . REFFlRE MEMORY 

SC"Dnt m NTC SDH sE~nsvrIry NUMME 

AXIAL n 0 28 dB 10 
CIRC. C 0 m]a dB n/a 

FREQ: AnM~ REJECT;- 0 % 
ANGLE- 0-,deg DAMPING:1000 ohms 
DELAY -9-.S94msec PUI.SERt-SLE.. * 

ZERO 1.373 msec 
VELOCITY_.Zldmsec PRRIPRF: EU .  
RANGE: &.381 inches TOF: PEAK 

DISP. MODEZlMLJffAL. POWER: BATTERY

Ii 

REF. REFLECTOR. n/a GAIN: n/a dB CALIBRATION TIMES 

AMPLITUDEUji1Lai METAL PATH- n/a INITIAL TIME: 0835 FINAL TIME 1055 

VERIFICATION TIMES 11) ,w 2) n/, 3) 4aT4) n/a15) /.,16) n/al7) n/a18) "'a[9) n/a

*PDI QUALIFIED INSTRUMENT SETTINGS: 
VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2 

OF THE APPLICABLE PDI QUALIFICATION IMPLEMENTATION PROCEDURE!
LINEARITY CHECK 

VEREX AMIE:DuL SGrnwhNAL ~ ,.O. 1 100: 9C0 7 0 50 4 0 2 

GI ST -6 dB -12.dB SET +12 SET +6 

TRENUATO .32 TO 48 16 TO 24 O 40% 64 TO 96 

C",~ 40 2080-8

ACCESS. FORMS OATABASE 1o-27-0

EA4-3

, .4

MODZLNO.: USN-52 SIN: Y2.324A



ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

STENNESSEE VALLEY DIGITAL ULTRASONIC REPORT NUMBER 
AUTHORITY CALIBRATION *.- o)i 

" DATA SHEET -

PROJECT -BN UNIT/CYCLE 1/04 

PROCEDURE: N-UT-9 REV:9 TC: n/a 
TRANSDUCER 

MANUFACTURER Harsonic 

MODEL: MSWW S/N S3186 

SIZE: 0.5x1.0" FREQ: 2.25 MHz 

SHAPE:-etagzgl # ELEMENT&I. # CONS: 0 

CABLE TYPE RG-$# LENGTH- 6' 

MODE: W SHEAR E] LONG 0 RL 

DAC

100

80 

60 

40 

20 

0
DISPLAY WIDTH

A 
M 
P 
L 
I 
T 
U 
D 

•/E

12.91 inches

CALIBRATION DATE: 03/02/02 
CALIBRATION BLOCKNO. WSi1 TEM]P: 75F 
SIMULATOR BLO CKCn/a 
THERMOMETER S/N 562774 DUE DATE 12-8-02 
COUPLANT; Ultrazel H BATCH: 00125 

ANGLE VERIFICATION 
BLOCKTYPEj !A. S/N: OWPSI 

NOMINAL ANGLE 450 ACTUAL ANGLEAZL 
INSTRUMENT 

MANUFACTURER Krautkramer DUE DATE 6114/02 

MODEL NO.: USN-52 SIN: E23946 
INSTRUMENT SETTINGS 

REFLECTOR R ERWCE MEMORY 

SCANDIET. NTC SDH [ sm y NUNB•ER 

AXAL I 42dB 11 
clic. o &a 42dB 1Z 

FREQ: Wgh MHz REJECT;- 0o / 

ANGLE- 4 deg DAMPING:1000 ohms 
DELAY 0.055 msec PULSER. LNGLE. * 

ZEROz 12.123 msec 
VELOCITY .1251 msec PRRIPRF: HIGH 
RANGE: 12.91 inches TOF: PEAK 
DISP. MODE;FULL WAV POWER. BATTERY

REF. REFLECTOR: n/a GAIN: n/a dB CALIBRATION TIMES 

AMPLITUDE."n-a % 4 METAL PATH" n/a INITIAL TIME: 0840 FINAL TIME 1100 

VERIFICATION TIMES 11) x/ý2) n/aT 3) naz 4) n/a5) n/a 6) n/a 7) n/aS) n/a. [ n/a

*PDI QUALIFIED INSTRUMENT SETTINGS: 
VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2 

OF THE APPLICABLE PDI QUALIFICATION IMPLEMENTATION PROCEDURE!

ACCESS FORMS DATABASE 10-27-01

EA4-4

\I II 

\N

LINEARITY CHECK 
VERTICAL SIGNAL 1 t1001 90 90 1 02601 ....1 0 2 

504SIGNAL 2 0 3521 1 1

GANST -6 dB -12dB SET +12 SET +16 

TTENUATO AP8%32 TO 48 16 TO 24 20% 64 TO.96 40% 64 TO 96 
is40 20 80 l 80 

6 dB dfference befwee 314 T and$/4 T SDH W08-09-B 

EXAMERDouglas GronewoIde ý•L "__ DATI: ./1.2"" 
JXMNKL-asom Pal~en LIVL: H DATE: sho

LVLIRER.Ty DATE:3(OZ PAGE OFVi

t



ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

TENNESSEE VALLEY 
AUTHORITY

.DIGITAL ULTRASONIC 
CALIBRATION I DATA SHIEETL

PROJECT OWN UNIT/CYCLE 1104 

PROCEDURE: N-UT-9 REV: 9 TC: n/a 
STRANSDUCER 

MA4NUACTURER Harsonic 
MODEL: MSWS SIN S3188 

SIZE: 0.5Sr.O" FREQ: 2.25 MHz, 
SHAPE:RedanZl # ELEMIENT&L # CONS: 0 

CABLE TYPE RG-S8 LENGTH- K'

MODE: 2 SHEAR El LONG 1] RL 

DAC

100

80 

60 

40 

20 

0
r�rcDi .AV wrnm lJtO6mches

REPORT NUMBER 
9.~ -

Si fl•.1• .tt• w v • a •.... I -- I 

REF. REFLECTOR: n/a GAIN: n/a dB CALIBRATION TIMES 

AMPLITUDE: n/aL METAL PATHL n'a INITIAL TIME: 0830 FINAL TIME 10S0 

VERIFICATION TIMES 1) / 2) ,/a.3) n/. 4) "la 5) m/a 6) /a17) n/a / /a

*PDI QUALIFIED INSTRUMENT SETTINGS: 

VERIFY INSTRUMENT SETTINGS AND CALIBRATION SEQUENCE ARE IN ACCORDANCE WITH TABLE 2 
OF THE APPLICABLE PDI QUALIFICATION IMPLEMENTATION PROCEDURE!

ACCS: FO4RMS DATASASE 10-27-01

EA4-5

ii

1

I ...... -LMNARrrY CHECK 

SIXNALM2 J4 40 35 301 -25"201 1 D0 
GAIT SET -AT dB' AGE SE+1.2 SET O6 

g dB difference between 314 T and 514 T SDH ;"8S-09-B 

Fjk]E: Doga 7 AN: I 

H DAE:V

DATA SHERTCALIBRATION DATIE- 03/02/02 
CALIBRATION BLOCK NO. WESl TEMP: 75 
SIMULATOR BLO CK1L/a 
THERMOMMTERS/N 62j774 DUE DATE U&Q, 
COUPLANT; Ultrael - BATCH" 00125 

ANGL, VERIFICATION 
BLOCKTYPK: C4L SiN: MRS] 
NOMINAL ANGLE 60" ACTUAL ANGLXJiLý 

INSTRUAENT 
MANUFACTURER Krautkramer DUE DATE 6/14/02 
MODEL NO.: US'N-52 SIN: E23940 

INSTRUMENT SETTINGS 
RFLEZCTOR ranmmcz MEMOIY 

SCANDuRIr. NTC SDH U NMAIR 

AXIAL I D , 49dB 12 
CIRC. 0 49 dB 12 

FREQ: .High MHz REJECT.- 0 % 
ANGLE- ~60L ldeg DAMPING:1000 ohms 
DELAY 047 msec PULSERLtYLF * 

ZERO: 15.408 msec 

VELOC1TY.12il msec PRR/PRF: R7GH 
RANGE: &O86 inches TOF: PEAK 
DISP. MODE L POWER. BAT7ERY

I



ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

lENNESSEE VALLEY ALIHORiffy
MANUAL ULTRASONIC 
VESSEL EXAMINATION 

DATA SHEET

PRIOJECTMV' UNIT: Wo SEFERENCE. \4a lzEAIAIO AE - -2 

SYSTEM: __________ ___ La REFERENCE- C;S* 4K V~A0ESAT IE 1 0 EDTM:Z 

WELD I.D.: \4 0 Cf ~~~~SURFACE TEMP'CL HN, AOU $A ESTVT 

GONFIG: H EXIb TO: i:LAN&E F N11 e 48 d 

PFRCCEDUME N-UT- -5 REV, TC AIA. PYFV0. SEWIL NO. (ý3 do 

EESULWS (SCAN NUMBER) 2 3T74 51 T 6 9 10 11 12 13 14 15 16 17 1419 

INDICATION IMCOIMEO MYN 1, AtLL Ar/,I - _ I.  
IND MAXISCAN 10I (112 MAX) W% 20% MAX 20% 40% . 100% (1/2 MAX) 

NO AMNO ANG MAIWI Li MAI Wl1 MAI pWI tl Mp W t. MP2 W2 L2 Mp2 W2 U MAI!W2 U 

- - - -- - - - - - - - - - - - - - -

REMAR)SWUMITATIONS: 1-7rJO~~ ~ L S~.T b VI(UQ T& AAh-!A 

LIF~ "-- -P~.1' LA .

�J I . '�JA.L

Sl LEVEL :Ir

(NP 7/12)

EA4 -6

REPORT NO.  

R- Oft'

I -

*00 scý*-j W!5k Q- aa sa"cir, u I Ty -vt>- w\,4%4-t &w ed% MA



ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

TENNESSEE VALLEY 
AUTHORITY

BEAM SPREAD 
AND RESOLUTION 

" A T A I41"RT I REPORT NUMBER

"PROJECT WIQK UNT/CYCLE .ZJ BEAM SPRE" ADaD;V 3-
SPROCEDURE: /Fa REV.L T SEARCH UNIT N -z,

MAINUFACTURE •. • CALIBRATION SHEET NO C

SIZE:-1- ý'( S YRE Q.: UT1) INSTRUMENT 

SIN: §ie s 3 1,, NOM. ANGLE 6/.. MAN1JUACTURER- Jý- Z 
-'5,. ">•-0,-7 MODEL NMBR- z. , l,, .5.  

MEASURMD ANGLE: -I 7 DEG.  

BEAM SPREAD: // DEG. SERL&L NUMBER: '/V 

HOLE TRAIING RAY My1) W MAX LEADING RAY (W2) 
POSITION 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 

W M W M W M W M W MP 

114 T / s .-1 L.1C () Z .1 
112 T Al 'Y'.C' 0, . ZZ .  
314 T C. P Y'. 1S c'. 8L 5.  

LEADING RAY (WZ) -__. " 

TRAILING 1RAY (WI) 

R.G. 1.150 RESOLUTION VERIFICATION

NEAR SURFACE REFLECTOR: CQ-'P.I 'WUD av. J -22,, E.-r._ a •O,•. ' EPTH: JI39' IN. SIZE:/V%'" 2
FAR SURFACE REFLECTOR: 44 -M W• W& Tr) ý DEPTH: D7-00 IN- SIZE:L••I 

SCANNING REFLECTORS PROVADE 50% DAC SIGNALS AT SCANNING SPEED: E0<ES - NO

REMARKS

I.... .... ...... .. /\,2.jI LEV L,, , N I ________________LEVEL: -4~- DATE: 3 10/o2l 

RIEWEID BY LA LEVIELarL?- DATE: 0 PAIGE l ~

EA4 -7

IACCESS: FORMS DATASA !WjirjO



ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

N

EA4-8

TENNESSEE VALLEY BEAM SPREAD REPORT NUMBER 
AUTHORITY AND RESOLUTION .  

I DATA SHEET 
PROJECT yVQ_ýN N Ur/cycLE, / / 4 BEAM SPREAD D&E 3-i-o L-

SEARCH PROCEDURE:N-!l- If REV..___- T NIA 

MANUFACTURE [4A • G so o. CALIBRATION SHEET NO- r

S]k•; S -Y..5 " FREQ. 9•-2-5 ME UT INSTRUMENT 

S/N:; 5%t 2 i$ NOMl.ANGLE , MANUFACTUREI. Kri 

MEASiEAGLE . C-E MODEL NUMBERD (4 EN S2 

BEAM SPREAD: 13 DEG. SEIAL NUMBER.: - L 379 

HOLE TRAILING RAY (WIl W MAX LEADING RW21 
POSITION 20% DAC 50% DAC 100% DAC 50% DAC 20% DAC 

W___ M W M W M W M W MP 

114T 6-, . .. 2. b.5 / E. z. , ". 8 

3/4T .7 C- . . ?. 3 /0.38 /0.o //co /0.,> lo- c 

LEADING RAY (W)Z) 

TRAILING RAY (WI) 

R.G. 1,150 RESOLUTION VERIFICATION 

NEAR SURFACE REFLECTOR:- t'lie. cs. • . 'A- L , DEPTH: - IN SIZE:___________ 

FAR SURFACE REFLECTOR: *4 0)' IDO&DtS CAI 'fZ4 ¶9 gmrA DEPTH: 0.400"1" SIZE: 14 

SCANNING REFLECTORS PROVIDE 50% DAC SIGNALS AT SCANNING SPEED: [MWES [] NO 

REMARKS 

EX&AMINER. LEVEL: A!-ANTI:/" 

EXAMINER: N1-LEVEL. MA- DATE: .3/i3/&Z-.IREVIEWED BY JV'%(1 SAi LEVEL: e~,DATE$ d*01'-o PAGEOilz



ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

4. 4. 4. 4. 4. 4. f U U 
* 4. 4@ 4. 4. +- 4. .,P ,,. ,3 

S 4. ,4. 4. " ." 4" + 4. 4.  

4. 4. 4. 4+ 4. 4. + .  

+4. 4. + e 4. 4 2 4" 4 
* +@ 4 4 4. -+ 4. +@ 4. 4.  

4- ÷ 4@ 4 ÷ 4@ 4- .

BASIC RCVR

#=U. 000 
PULS GATE

#=3.450 

S-CAL 111:92

*111

TCG

GRIN 
59.10 dB 

RECALL 
OFF 

DATA SET 
24 

STORE 
OFF

ý g,- 4 kc 0

EA4-9

IAý 1 ý,ý mý4611- In

t -ý ý ?-

S• W m

\,I ýq f-, ý Qv\



ENCLOSURE 
ATTACHMENT 

EXAMINATION DATA

rg� 0 � 5

GAIN 
61.0 CIB

RECALL 
OFF 

DATA SET 
26 

STORE 
OFF

1AAK� Vt&AI

9 b£{7-

EA4-10

4 
REPORTS



ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS

-r - -r " -o 

4. + + +- 0 7 

4 +4 
• .. 4 41. 4. 41 41, 41, .. • 

* 4 4. 4. 4. , 4. 4. 4. 4.

BASIC RCVR PULS GATE

.in

* -- --.

4=4I. ((':j

S-CAL II1:0 TCG

2.0 
GAIN 
59.0 dB 

RECALL 
OFF 

DATA SET 
20 

STORE 
OFF

\�4M� �

I oD q
EA4-11

Aýo voq



ENCLOSURE 
ATTACHMENT 4 

EXAMINATION DATA REPORTS 

7 .3?I ~GAIN m-3 1.in 61. 0 dB 

+ RECALL 
rf OFF 

DATA SET 
21 

# 3. 605 OFF
S-CAL WO TCG

?ov 0 xlnxkno\

II 1k
EA4-12

(9 Q0
VW- ýýý



ENCLOSURE 
ATTACHMENT 4 

EXAM~INATION DATA REPORTS

' 0

\ $4

11

pPIV 
- N~r HAl

W.0 -ý- -Z.

L.4 �J �44 

I, 5**

W'4ATJL CA' c-. Lt

rl-A. 4-F

EA4 -13

Wect, LtmcTo 

6,68-

Lv -m--



ENCLOSURE 
ATTACHMENT 5 

WESTINGHOUSE DRAWING 30738-1535, CLOSURE HEAD SUBASSEMBLY

EA5-1
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TENNESSEE VALLEY AUTHORITY 

PLANT: WATTS 8AR NUCLEAR PLANT 

UNIT: I and 2 SPIN: RCPCRV 

STATUS: CERTIFIED FOR CONSTRUCT!ON 

CERTIFICATION LETTER NO. WAT-D-660 11 
AUTHORITY Wm. E. WRIGHT •.  

ENGR. LTR. NO. ME-PV-84
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