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November 30, 2004

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Subject: Duke Energy
Oconee Nuclear Station, Unit 2
Docket Nos. 50-270
Third Ten Year Inservice Inspection Interval
Requests for Relief No. 04-ON-002 and 003
Request for Additional Information

On April 9, 2004, Duke Energy Corporation (Duke) submitted
Requests for Relief No. 04-0ON-002 and No. 04-ON-003. These
requests sought to address eleven (11l) limited ultrasonic
examinations on welds specified in the request and twelve
(12) limited ultrasonic examinations on welds
specifically associated with the Reactor Vessel.

During examination of the subject Unit 2 welds, the
ultrasonic examination coverage did not meet the 90%
examination requirements of Code Case N-460. Duke
personnel determined it was impractical to meet the
volumetric requirements for ultrasonic examination of the
specified welds due to piping/vessel geometry,
interferences, and existing examination technology.
Therefore, Duke Energy requested that the NRC grant relief
as authorized under 10 CFR 50.55a(g) (6) (i) .

Subsequently the staff requested additional information to
facilitate their review of the requests. Accordingly, the
attachments to this letter document the request from the
staff, provide the additional information requested, and
clarify our request.

If there are any questions or further information is needed
you may contact R. P. Todd at (864) 885-3418.
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Attachment 1
TECHNICAL LETTER REPORT
REQUEST FOR ADDITIONAL INFORMATION

ON THIRD 10-YEAR INSERVICE INSPECTION INTERVAL
REQUESTS FOR RELIEF 04-ON-002 AND 04-0N-003




TECHNICAL LETTER REPORT
REQUEST FOR ADDITIONAL INFORMATION
ON THIRD 10-YEAR INSERVICE INSPECTION INTERVAL
REQUESTS FOR RELIEF 04-ON-002 AND 04-0N-003
FOR
DUKE POWER COMPANY
OCONEE NUCLEAR STATION, UNIT 2
DOCKET NUMBER 50-270

1. SCOPE

By letter dated April 9, 2004, the licensee, Duke Power Company, submitted Requests for Relief
04-ON-002 and 04-ON-003 from the requirements of the American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code, Section X, for Oconee Nuclear Station,
Unit 2 (Oconee 2). The requests for relief are for the third 10-year inservice inspection (ISlI)
interval, in which Oconee 2 adopted the 1989 Edition of ASME Section Xl as the Code of record.

In accordance with 10CFR50.55a(g)(5)(iii), the licensee has submitted Relief Requests 04-ON-
002 and 04-ON-003 for certain vessel, piping and nozzle welds. The Code requires that 100%
of the examination volumes described in Tables IWB- and IWC-2500-1 be completed. The
licensee has claimed that 100% of the Code-required volumes are impractical to obtain at
Oconee 2. 10CFR50.55a(g)(5)(iii) states that when licensees determine that conformance with
Code requirements is impractical at their facility, they shall submit information to support this
determination. The NRC will evaluate such requests based on impracticality, and may impose
alteratives, giving due consideration to public safety and the burden imposed on the licensee.

Pacific Northwest National Laboratory (PNNL) reviewed the information submitted by the
licensee, and based on this review, determined the following information is required to complete

the evaluation.

2. REQUEST FOR ADDITIONAL INFORMATION

2.1 Regquest for Relief 04-ON-002

2.1(a) Examination Category B-F, Dissimilar Metal Weld 2-PZR-WP45 (Spray nozzle-to-
safe end weld) on the Pressurizer

For Weld 2-PZR-WP45, the licensee states that, “75% coverage of the required
examination volume was obtained. Scanning limitations were caused by the taper of the
nozzle which prevented scanning from both sides of the weld. The percent coverage
reported represents the aggregate coverage from all scans performed on the weld. The
examination volume was scanned in two circumferential and one axial direction using 45°
shear wave and longitudinal wave search units.”

From this description, it is slightly unclear as to which scan volume(s) were completed.
Confirm that full volumetric coverage(s) for scans to detect axial and circumferential flaws
in the base material, weld and Alloy 600 buttering (if existing), were performed from the
safe-end side of the weld, and across the weld, with 45° shear wave and longitudinal
wave search units. Further clarify that only the axial scans for circumferentially-oriented
flaws could not be performed from the nozzle side of the weld.



2.1(b)

2.1(c)

Attachment C, page 3 of 59, shows a UT profile/plot sheet for Weld 2-PZR-WP45.
Please clarify what is depicted on this sheet; specifically, describe the relevance of the

60° notation in the sketch.

Answer: One hundred percent coverage was achieved scanning from the safe end side of
the weld using 45 degree shear wave and longitudinal wave search units. An axial scan from
the nozzle side of the weld could not be performed because of the nozzle taper.
Circumferential scans were performed over 100% of the examination volume in two opposite
directions. The 60 degree notation is an error. It should read 45 degrees. A revised drawing
(page 3 of 59) is enclosed. A review of the nozzle detail drawings shows no buttering at this
weld location.

The licensee stated that personnel, equipment and procedures for this examination were
qualified through ASME Appendix VIlI, Supplement 10, as administered through EPRI
PDI. Please list any limitations or conditions associated with the qualification, as related
to dissimilar metal Weld 2-PZR-WP45.

Answer: This statement is in error. It should reference ASME Section Xl, Appendix Il not
Appendix VI, Supplement 10 or PDI. Paragraph K in Relief request 04-ON-002 was
revised. (enclosed)

Examination Category B-J, Pipe-to-Valve Weld 2LP-189-15 on Low Pressure Safety
Injection

The licensee stated that scanning limitations were caused by the valve configuration
which prevented scanning from both sides of the weld, and that circumferential scans
(clockwise and counter-clockwise) were obtained with a 45 degree shear wave probe
and axial scans were performed with 60° shear and longitudinal wave probes. Confirm
that full volumetric coverage was obtained from the pipe side with the axial scans.
Indicate which scans were limited, e.g., no axial scans from the valve side or partial
circumferential scans from the valve side of the weld.

Answer: Full coverage was obtained from the pipe side with 60 degree axial scans. No
axial scan could be performed from the valve side of the weld due to valve body taper.
Circumferential scans were performed over 100% of the examination volume in two opposite
directions.

Examination Category C-B, Main Steam Nozzle Welds 2-SGA-WG23-1 and 2-SGA-
WG23-2 in Steam Generator A

The licensee provided a cross-sectional sketch of the coverage limitations for these
welds. The sketch shows that nozzle blend radii and the set-in design of the nozzles
prevent circumferential scans and axial scans from the nozzle side, respectively.
However, it is unclear if 100% volumetric examination was obtained from the shell side of
the welds for the axial scans on these carbon steel nozzles. Please clarify. In addition,
please confirm that the Code-required surface examinations were completed for these
welds. Although presently not a requirement, please state whether the examinations



2.1(d)

2.1(e)

were performed using personnel, equipment and procedures qualified through ASME
Appendix VI for other nozzle-to-vessel weld configurations.

Answer: One hundred percent of the examination volume was covered from the vessel
shell side of the weld scanning perpendicular to the weld. The code required surface
exams (MT) were performed. 100% coverage was achieved on the surface exams and
the results from the examinations were acceptable. Examinations were performed in
accordance with the requirements of ASME Section XI, Appendix | and ASME Section V,
Article 4. (See Paragraph N of RFR 04-ON-002). Relief request 03-GO-006 to use
Appendix VIII qualifications on pressure vessel welds other than the reactor pressure
vessel was submitted to the NRC in the summer of 2003. No SER has been issued yet.

Examination Category C-F-1, Class 2 Welds in Stainless Steel or High Alloy Piping

Confirm that 100% of the Code-required surface examinations were completed on the
subject welds, and whether any recordable surface indications were detected.

Answer: The code required surface exams (PT) were performed. 100% coverage was
achieved on the surface examinations and the results from the examinations were
acceptable. (See Paragraph P of Relief Request 04-ON-002)

Examination Category C-F-2, Class 2 Pipe-to-Flange Socket Weld for BWST Outlet
Nozzle

Confirm that BWST stands for Borated Water Storage Tank, and confirm that this tank
and associated piping is low carbon steel. In addition, further describe the surface area
limitation caused by the steel support member (a sketch or photograph would be useful -
no sketch was included in the Liquid Penetrant Report, Attachment C, page 58 of 59).
The licensee stated that magnetic particle examination was performed on this socket
welded joint, however a liquid penetrant report is included. Clarify which type of surface
examination was actually performed. Finally, report any other examination results for
similar components (large diameter C-F-2, Item C5.70 socket welds) that were performed
during the interval.

Answer: BWST stands for Borated Water Storage Tank and the material associated
with the tank is A283 GR.C carbon steel, the piping material is A-106 GR B carbon steel
and the flange material is SA-181 carbon steel. There are several factors that contribute
to the surface area limitation. The first factor is that the BWST is sitting on a concrete
base of which the bottom of the piping associated with the limited weld is located at
approximately 5 inches from the concrete base surface. The second factor is that the
backside of the flange surface is located only 2.75 inches from the BWST wall surface
and the distance from the outside diameter of the flange to the concrete base surface is
only 2.187 inches. The third factor is that there are 39 anchor bolt brackets evenly
spaced around the bottom of the BWST that have a siding plate attached to the anchor
brackets. One of the anchor brackets is the support steel member that has minimum
clearance from the pipe which was noted in Paragraph | of Relief Request 04-ON-002. It
is this very confined space that caused the liquid penetrant examination to be limited. A
liquid penetrant examination was the method of surface examination performed on this
weld. Paragraph | in Relief Request 04-ON-002 was corrected (enclosed) to show that a



2.2

2.2(a)

2.2(b)

Liquid Penetrant exam was performed. There were no other C05.070 items examined
during this inspection interval.

Request for Relief 04-ON-003
Examination Category B-A, RPV Lower Head-to-Shell Welds

The licensee stated: “Some areas received no coverage at all while some areas were
completely covered from four directions. 13.3% of the near surface (inner 15% of wall
thickness) volume of the weld and base material was covered in four scan directions
using a 70° beam angle from one axial and circumferential direction. Only 10.1% of the
near surface volume of the weld and base material received no coverage.”

These statements are unclear. For instance, if only 13.3% of the near surface volume
examinations were completed, explain how only 10.1% received no coverage. Please
describe the actual coverages for Welds 2-RPV-WR-34 and 2-RPV-WR35. Include
lengths of weld fully examined to Code requirements, lengths of weld partially examined,
and lengths of weld with no coverage due to RPV appurtenances in the proximity of the
welds. Describe these weld length coverages in terms of volumes and sound beams
required and obtained.

Answer: The reference to 13.3% of the near surface volume is incorrect. It should read
as follows:

The near surface volume of the weld and base material (inner 15% of wall thickness)
received the following coverage:

13.4% of the weld length covered in four scan directions

38.3% of the weld length covered in one axial and one circumferential direction
48.3% of the weld length received no coverage

All near surface volume scans were conducted using a 70° beam angle.

The outer 85% of the weld and base material received the following coverage:

13.4% of the weld length covered in four scan directions

38.3% of the weld length covered in one axial and one circumferential direction
48.3% of the weld length received no coverage

The outer 85% volume scans were conducted using 45° and 60° beam angles

Paragraph A of Relief Request 04-ON-003 was revised to incorporate the above
information. (enclosed).

Examination Category B-D, RPV Nozzle-to-Vessel Welds
Confirm that Code Item B3.100, Inner Radius Section examinations were completed for

outlet nozzle-to-vessel Welds 2-RPV-WR13 and 2-RPV-WR13A in accordance with
Code volumetric requirements. Describe any indications that were detected.



The licensee stated: “The Core Flood Nozzles of a B&W 177 plant have several
obstructions which limit ultrasonic examination coverage. In order of significance these
are:

1. The flow restrictor which is welded to the inner bore of the nozzle.

2. The inlet nozzles located 30° on either side of each core flood nozzle.

3. The taper above the core flood nozzles associated with the Core Support Ledge.”
However, drawings provided by the licensee appear to show that more coverage can be
obtained for these nozzles by moving the scan package further on the shell. For core
flood nozzle Welds 2-RPV-WR54 and 2-RPV-WR54A, further describe the access
limitations associated with the flow restrictors, inlet nozzle proximity, and RPV shell taper
which prevent scanning the Code-required volumes of the nozzle-to-vessel welds and
inner radius examinations. Use drawings or sketches to augment these descriptions.
Also, provide information to support a determination that coverage could not be
reasonably increased from the outside surface of the nozzle.

Answer:

The B03.100 (inner radius sections) examinations for 2-RPV-WR13 and 2-RPV-WR13A
were performed. The results of the examinations were acceptable and 98% coverage was
achieved for each of the items.

The flow restrictor is welded to the inner bore of the nozzle. Since the flow restrictor is
permanently attached to the inside of the nozzle it prevents scanning from the nozzle bore
area. Reference drawing on Attachment E, page 7 of 15.

The inlet nozzles are located 30° on either side of each core flood nozzle. The inlet nozzles
limit scanning between 80° to 150° and between 225° to 270°. Reference drawing on
Attachment E, page 4 of 15.

The shell taper above the core flood nozzles is associated with the Core Support Ledge.
The Core Support Ledge limits scanning to a maximum scan distance of 31.44 inches from
the nozzle center line between 315° and 45°. Reference drawing on Attachment E, page 7
of 15.

(The information in the previous 3 bullets (bullets 2, 3, and 4) were incorporated into revised
Paragraph C of Relief Request 04-ON-003.)

The following information is offered to support the determination that additional coverage
could not reasonably be increased by examination from the outside nozzle surface:

Approximately 40 man-hours would be required to prepare each weld for examination.
The preparation would involve removing the refueling canal seal plate, shielding bricks,
shielding supports and insulation. The radiation dose rate in the nozzle area is estimated
to be 0.51 R/hr. An alternative approach is to enter from the bottom of the vessel and
build a scaffold approximately 30 feet high to reach the nozzles. This effort would require
approximately 80 man-hours, 40 in a2 0.51 R/hr radiation field and another 40 in a 1-2
R/hr field at the bottom of the reactor pressure vessel. The total anticipated exposure
would be 80-140 Man/Rem. Shielding is considered impractical in this area. The dose
information noted in this paragraph was the reason Relief Request ONS-001 was
submitted to perform UT from the ID surface in lieu of performing the OD surface

5



2.2(c)

2.2(d)

examinations for the Core Flood Nozzle to safe end welds. Relief Request ONS-001 was
approved by SER dated 11-15-1995 (TAC # M88484, M88485, and M88486). The same
problem with dose would be incurred if examinations were to be performed from the OD
surface for welds 2-RPV-WR54 and 2-RPV-WR54A.

Performance Demonstration Requirements Examination Category B-J, Nozzle Safe
End-to-Pipe Welds

The licensee stated that the examinations were performed using personnel, equipment
and procedures qualified to ASME Section Xl, Appendix |, 1989 Edition. These
examinations were reported to have been performed during October 2002. For
Examination Category B-J safe end-to-pipe Welds 2-53A-8-63 and 2-53A-8-64 on the
core flood nozzles, the licensee is required by 10 CFR 50.55a(g)(6(ii)(C) to implement
Appendix VI, Supplement 2, 1995 Edition with 1996 Addenda for qualifying personnel,
equipment and procedures to examine austenitic piping welds. This requirement
became effective on May 22, 2000. Explain why this requirement was not followed.

Answer: When the Performance Demonstration Initiative (PDI) proposed an alternative
implementation schedule, the inside surface examinations of Category B-J welds
performed from the inside surface were not considered during the public comment
period. Qualification specimens for the B-J welds past the RPV nozzle were not available
at the time the examinations were scheduled for Oconee Unit 2. Specimens that existed
prior to November 2002 were not suitable for an inside qualification. Duke Power has
prepared relief request 04-ON-014 to explain our use of Appendix lll, 1989 Edition as an
alternative to Appendix VIil, Supplement 2, 1995 Edition with 1996 addenda for qualifying
personnel, equipment and procedures for the examination of these welds.

Performance Demonstration Requirements for Examination Category B-D, RPV
Nozzle Welds

The licensee stated that the examinations were performed using personnel, equipment
and procedures qualified to ASME Section XI, Appendix |, 1989 Edition. For RPV
nozzle-to-shell Welds 2-RPV-WR13, 2-RPV-WR13A, 2-RPV-WR54 and 2-RPV-WR54A,
and their associated inner radius sections, the implementation date for Appendix VIil,
Supplements 5 and 7 was November 22, 2002. The Staff realizes that this date was one
month after the examinations. However, personnel would have been qualified to
Supplements 4 and 6 in order to perform the RPV head-to-shell welds (Welds 2-RPV-
WR-34 and 2-RPV-WR35), and the licensee stated in Request for Relief 04-ON-002 that
for Examination Category B-F, dissimilar metal Weld 2-PZR-WP45, the examination was
qualified in accordance with Appendix VlIl, Supplement 10. This examination was also
completed during October 2002.

Given the circumstances above, justify why the procedures, personnel and equipment
used to examine the RPV nozzle-to-shell welds were sufficient to provide a similar level
of NDE reliability as would be expected if the licensee used systems qualified to
Appendix VIil, which was required within one month of these examinations. State when
the next examination of these welds is scheduled.



Answer: At the time of RPV examination, the requirements for examining the nozzle-to-
shell welds and the nozzle inner radius sections were ASME Section XI, Appendix I,
1989 Edition with no addenda and Regulatory Guided 1.150. The vendor contracted to
perform these examinations was not prepared to qualify under Supplements 5 and 7 until
the spring of 2003. However, they did perform the exams according to the requirements
in effect at the time.

The next examinations of the RV nozzle welds, based on Appendix VIl requirements,
are scheduled for Unit 2 EOC-26 (April 2013).
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Relief Request 04-ON-002

Rev. 1
Page 1 of 9
Proposed Relief in Accordance with 10 CFR 50.55a(g)(5)(iii)
Inservice Inspection Impracticality
Duke Energy Corporation
Oconee Nuclear Station — Unit 2 (EQC-19)
Third 10-Year Interval — Inservice Inspection Plan
Interval Start Date= 12-16-1994  Interval End Date=9-9-2004
ASME Section XI Code - 1989 Edition with No Addenda
L II, & IIL. IV, V. VI VIL
Limited System/ Code Requirement from Which | Basis for Relief Alternate Justification | Implementation
Area/Weld | Component for Which Relief is Requested: Examinationsor | for Granting Schedule
LD. Relief is Requested: 100% Exam Volume Coverage Testing Relief
Number Area or Weld to be Exam Category
Examined Item No.
Fig. No.
Limitation Percentage
2-PZR-WP45 | Reactor Coolant System Exam Category B-F See Paragraph See Paragraph See Paragraph See Paragraph
Pressurizer Spray Item No. B05.040.002A “A” “r “K” “s”
Nozzle to Safe-End Section X1, Appendix I11, III-
Weld 4420
Fig. IWB-2500-8(c)
75% Volume Coverage
Limited Scan of Examination
Volume C-D-E-F
21P-189-15 | Low Pressure Injection Exam Category B-J See Paragraph See Paragraph See Paragraph See Paragraph
System Item No. B09.011.005 “B” “r ‘L “s”
Valve 2LP-47 to Pipe Fig. IWB-2500-8(c)
~ 62.5% Volume Coverage
Limited Scan of Examination
Volume C-D-E-F
2-SGA- NC System Exam Category C-B See Paragraph See Paragraph See Paragraph See Paragraph
WG23-1 Steam Generator A Item No. C02.021.001 “«cr “r “N” “s”
Main Steam Fig. IWC-2500-4 (b)
Outlet Nozzle to Shell 22.22% Volume Coverage
Weld Limited Scan of Examination

Volume C-D-E-F

.'/



Relief Request 04-ON-002

Rev. 1
Page 2 of 9
L. II. & III. IV. V. V1. VIL
Limited System / Code Requirement from Which | Basis for Relief Alternate Justification | Implementation
Area/Weld | Component for Which Relief is Requested: Examinations or | for Granting Schedule
LD. Relief is Requested: 100% Exam Volume Coverage Testing Relief
Number Area or Weld to be Exam Category
Examined Item No.
Fig. No.
Limitation PercentagL
2-SGA- NC System Exam Category C-B See Paragraph See Paragraph See Paragraph See Paragraph
WG23-2 Steam Generator A Item No. C02.021.002 “c” “r “N” “s”
Main Steam Fig. IWC-2500-4 (b)
Outlet Nozzle to Shell 22.22% Volume Coverage
Weld Limited Scan of Examination
Volume C-D-E-F
2-SGA- NC System Exam Category C-B See Paragraph See Paragraph See Paragraph See Paragraph
WG23-1 Steam Generator A Item No. C02.022.001 “D” “r “N” “8§”
Main Steam Fig. IWC-2500-4 (b)
Outlet Nozzle 88.11% Volume Coverage
Inside Radius Section Limited Scan of Examination
Volume G-H
2-SGA- NC System Exam Category C-B See Paragraph See Paragraph See Paragraph See Paragraph
WG23-2 Steam Generator A Item No. C02.022.002 “D” “Jr “N” “S”
Main Steam Fig. IWC-2500-4 (b)
Outlet Nozzle 88.11% Volume Coverage
Inside Radius Section Limited Scan of Examination
Volume G-H
21P-150-70 | Low Pressure Injection Exam Category C-F-1 See Paragraph See Paragraph See Paragraph See Paragraph
System Item No. C05.011.012 “E” «y “pr “s”
Valve 2LP-17 to Fig. IWC-2500-7(a)
Reducer Weld 56.75% Volume Coverage
Limited Scan of Examination
Volume C-D-E-F
2HP-219-14 | High Pressure Injection Exam Category C-F-1 See Paragraph See Paragraph See Paragraph See Paragraph
System Item No. C05.021.013 “F’ “r “p” “S”
Valve 2HP-409 to Pipe Fig. IWC-2500-7(a)
Weld 37.5% Volume Coverage

Limited Scan of Examination
Volume C-D-E-F




Relief Request 04-ON-002

Rev. 1
Page 3 of 9
L IL. & III, |\'A V. VL VIL
Limited System / Code Requirement from Which | Basis for Relief Alternate Justification | Implementation
Area/Weld | Component for Which Relief is Requested: Examinationsor | for Granting Schedule
LD. Relief is Requested: 100% Exam Volume Coverage Testing Relief
Number Area or Weld to be Exam Category
Examined Item No.
Fig. No.
Limitation Percentage
2HP-396-5 | High Pressure Injection Exam Category C-F-1 See Paragraph See Paragraph See Paragraph See Paragraph
System Item No. C05.021.093 “G “r i “s”
Valve ZHP-140 to Pipe Fig. IWC-2500-7(a)
Weld 62.5% Volume Coverage
Limited Scan of Examination
Volume C-D-E-F
2HP-221-22 | High Pressure Injection Exam Category C-F-1 See Paragraph See Paragraph See Paragraph See Paragraph
System Item No. C05.021.115 “H” “ “p” “s”
Valve 2HP-410 to Fig. IWC-2500-7(a)
Elbow Weld 62.5% Volume Coverage
Limited Scan of Examination
Volume C-D-E-F
2-BWST- Low Pressure Injection Exam Category C-F-2 See Paragraph See Paragraph See Paragraph See Paragraph
OUT-2 System Item No. C05.070.001 “ i “Q” “s”
Pipe to Flange Weld Fig. IWC-2500-7
63.66% Area Coverage
Exam Surface A-B

See Attachment A for C05.070.001 area/weld locations,
See Attachment B for Steam Generator A Main Steam Outlet Nozzle area/weld locations.
See Attachment C for inspection data on all 11 items with limited coverage.

See Attachment D for Pressurizer Spray Nozzle to Safe-End area/weld locations,

Note: The C05.011, C05.021, and C05.070 welds were inspected in August of 2002 and the B05.040, B09.011, C02.021, and C02.022 items
were inspected in October of 2002.




Relief Request 04-ON-002
Rev.1
Page 4 of 9

IV. Basis for Relief

Paragraph A: (The Pressurizer Spray Nozzle material is SAS08 CL. 1 and the Safe-End material is SB-166. The
diameter of the Nozzle to Safe-End weld is 4 inches and it has a wall thickness of .75 inches.)

During the ultrasonic examination of dissimilar metal weld 2-PZR-WP45, 75% coverage of the required examination
volume was obtained. Scanning limitations were caused by the taper of the nozzle which prevented scanning from
both sides of the weld. The percent coverage reported represents the aggregate coverage from all scans performed
on the weld. The examination volume was scanned in two circumferential and one axial direction using 45° shear
wave and longitudinal wave search units. In order to scan all of the required surfaces for the inspection of this weld,
the nozzle would have to be redesigned to allow scanning from both sides of the weld, which is impractical. There
were no recordable indications found during the inspection of this weld.

Paragraph B: (The valve and pipe material was stainless steel. Weld 2LP-189-15 has a diameter of 10 inches and a
wall thickness of 1.0 inches.)

During the ultrasonic examination of weld 2LP-189-15, 62.5% coverage of the required examination volume was
obtained. Scanning limitations were caused by the valve configuration which prevented scanning from both sides of
the weld. The percent coverage reported represents the aggregate coverage from all scans performed on the weld.
The examination volume was scanned in two circumferential directions using 45° shear waves and in one axial
direction using 60° shear and longitudinal waves. In order to scan all of the required surfaces for the inspection of
this weld, the valve would have to be redesigned to allow scarning from both sides of the weld, which is impractical.
There was a recordable indication found during the inspection of this weld. It was determined to be a geometric
reflector due to root geometry.

Paragraph C: (The Steam Generator shell material is SA212 GR. B and the nozzle material is SA 508 CL. 1. The
diameter of the Nozzle to Steam Generator shell weld is 29 inches and it has a wall thickness of 6.75 inches.)

During the ultrasonic examination of welds 2-SGA-WG23-1 and 2-SGA-WG23-2, 100% coverage of the required
examination volume could not be obtained. The examination coverage was limited to 22.22%. Limitations were
caused by the nozzle configuration. The percent coverage reported represents the aggregate coverage from all scans
performed on the weld. The examination volume was scanned with 45° and 60° shear waves from one axial
direction. No coverage could be achieved in the circumferential direction or with the straight beam scan because of
the interference caused by the nozzle blend radius. The percentage of coverage reported represents the aggregate
coverage. In order to scan all of the required surfaces for the inspection of this weld, the nozzles would have to be
redesigned to allow scanning from both sides of the weld, which is impractical. There were no recordable indications
found during the inspection of these welds.

Paragraph D: .

During the ultrasonic examination of the inside radius sections for 2-SGA-WG23-1 and 2-SGA-WG23-2, 100%
coverage of the required examination volume was not obtained. The examination coverage was limited to 88.11%.
The percentage of coverage reported represents the aggregate coverage. The inner radius examination volume was
scanned from the vessel shell side using 60° and 70° shear waves. Duke Energy Corporation had been investigating
the use of computer modeling of the nozzles to develop ultrasonic techniques that would achieve 100% coverage of
the examination volume. However, these techniques were not ready at the time these examinations were scheduled.
Therefore, a best effort examination was performed. The steam generators will be replaced in the spring of 2004.
There were no recordable indications found during these inspections.



Relief Request 04-ON-002
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Paragraph E: (The valve and reducer material was stainless steel. Weld 2LP-150-70 has a diameter of 12 inches
and a wall thickness of 1.312 inches.)

During the ultrasonic examination of weld 2LP-150-70, 56.75% coverage of the required examination volume was
obtained. Scanning limitations were caused by the valve configuration which prevented scanning from both sides of
the weld. The percent coverage reported represents the aggregate coverage from all scans performed on the weld.
The examination volume was scanned using 45° shear waves in two circumferential directions covering 63.5% of the
volume and in one axial direction using 60° shear and longitudinal waves covering 100% of the examination volume.
In order to scan all of the required surfaces for the inspection of this weld, the valve would have to be redesigned to
allow scanning from both sides of the weld, which is impractical.

There were no recordable indications found during the inspection of this weld.

Paragraph F: (The valve and pipe material was stainless steel. Weld 2HP-219-14 has a diameter of 4 inches and a
wall thickness of .674 inches.)

During the ultrasonic examination of weld 2HP-219-14, 37.5% coverage of the required examination volume was
obtained. Scanning limitations were caused by the valve configuration which prevented scanning from both sides of
the weld. The percent coverage reported represents the aggregate coverage from all scans performed on the weld.
The examination volume was scanned using 45° shear waves in two circumferential directions covering 50% of the
volume and in one axial direction using 60° shear and longitudinal waves covering 100% of the examination volume.
In order to scan all of the required surfaces for the inspection of this weld, the valve would have to be redesigned to
allow scanning from both sides of the weld, which is impractical.

There were no recordable indications found during the inspection of this weld.

Paragraph G: (The valve and pipe material was stainless steel. Weld 2HP-396-5 has a diameter of 4 inches and a
wall thickness of .531 inches.)

During the ultrasonic examination of weld 2HP-396-5, 62.5% coverage of the required examination volume was
obtained. Scanning limitations were caused by the valve configuration which prevented scanning from both sides of
the weld. The percent coverage reported represents the aggregate coverage from all scans performed on the weld.
The examination volume was scanned using 45° shear waves in two circumferential directions covering 50% of the
volume and in one axial direction using 60° shear and longitudinal waves covering 100% of the examination volume.
In order to scan all of the required surfaces for the inspection of this weld, the valve would have to be redesigned to
allow scanning from both sides of the weld, which is impractical.

There were no recordable indications found during the inspection of this weld.

Paragraph H: (The valve and elbow material was stainless steel. Weld 2HP-221-22 has a diameter of 4 inches and a
wall thickness of .531 inches.)

During the ultrasonic examination of weld 2HP-221-22, 62.5% coverage of the required examination volume was
obtained. Scanning limitations were caused by the valve configuration which prevented scanning from both sides of
the weld. The percent coverage reported represents the aggregate coverage from all scans performed on the weld.
The examination volume was scanned using 45° shear waves in two circumferential directions covering 100% of the
volume and in one axial direction using 60° shear and longitudinal waves covering 100% of the examination volume.
In order to scan all of the required surfaces for the inspection of this weld, the valve would have to be redesigned to
allow scanning from both sides of the weld, which is impractical.

There were no recordable indications found during the inspection of this weld.
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Paragraph I: (The diameter of the pipe to flange weld is 14 inches and it has a wall thickness of .375 inches The
material was carbon steel.)

During Liquid Penetrant examination of weld 2BWST-OUT-2, 100% coverage of the required examination surface
could not be obtained. The examination coverage was limited to 63.66%. Limitations were caused because the pipe
has minimum clearance from steel support members; thus, access for the inspection of 100% of the weld is not
possible. The percentage of coverage reported represents the aggregate coverage. There were no recordable
indications found during the inspection of this weld. In order to achieve more coverage, the pipe would have to be
relocated to allow full access to MT or PT 100% weld, which is impractical.

Alternate Examinations or Testing

Paragraph J:
The scheduled 10-year code examination was performed on the referenced area/weld and it resulted in the noted
limited coverage. No additional examinations are planned for the area/weld during the current inspection interval.

. Justification for Granting Relief

Paragraph K:

Ultrasonic examination of areas/welds for item number B05.040 were conducted using personnel, and procedures
qualified in accordance with ASME Section XI, Appendix III , and Appendix VII. Although 100% of the required
scanning could not be achieved, the amount of coverage of the examination volume obtained for this weld provides
an acceptable level of quality and integrity. In addition to the limited volumetric examination, Duke Energy
performed a surface examination (code required) on the B05.040 item and achieved 100% coverage. The result from
the surface examination was acceptable. (See Paragraph M for additional justification.)

Paragraph L:

Ultrasonic examination of areas/welds for item number B09.011 were conducted using personnel, equipment and
procedures qualified in accordance with ASME Section XI, Appendix VIII Supplement 2 of the 1995 Edition with
the 1996 Addenda as administered by the PDI. Although 100% of the required scanning could not be achieved, the
amount of coverage of the examination volume obtained for this weld provides an acceptable level of quality and
integrity. In addition to the volumetric examination with limited scan, Duke Energy performed a surface examination
(code required) on the B09.011 item and achieved 100% coverage. The result from the surface examination was
acceptable. (See Paragraph M for additional justification.)

Paragraph M:

Duke Energy will use Class 1, Examination Category B-P, pressure testing and VT-2 visual examination to
compliment the limited scan examinations. The Code requires that a pressure test be performed after each refueling
outage for Class 1. These tests require a VT-2 visual examination for evidence of leakage. This testing provides
adequate assurance of pressure boundary integrity.

In addition to the above Code required examinations (volumetric and pressure test), there are other activities which
provide a high level of confidence that, in the unlikely event that leakage did occur through these welds, it would be
detected and isolated. Specifically, leakage from these welds would be detected by monitoring of the Reactor
Coolant System (RCS), which is performed once each shift under procedure PT/1,2,3/A/0600/10, “*RCS Leakage”.
This RCS leakage monitoring is a requirement of Technical Specification 3.4.13, “Reactor Coolant System
Leakage”. Leakage is also evaluated in accordance with this Technical Specification. The leakage could also be
detected through several other methods. One is the RCS mass balance calculation. A second is the Reactor Building
air particulate monitor. This monitor is sensitive to low leak rates; the iodine monitor, gaseous monitor and area
monitor are capable of detecting any fission products in the coolant and will make these monitors sensitive to coolant
leakage. A third is the level indicator in the Reactor Building normal sump. A fourth is a loss of level in the
Letdown Storage Tank. Based on the portions and results of the required volumetric, surface and VT-2 examinations
performed during this outage, it’s Duke’s belief that this combination of examinations provides a reasonable
assurance of component integrity.
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Paragraph N:
Ultrasonic examination of welds for item numbers C02.021 and C02.022 were conducted using personnel, qualified
in accordance with ASME Section XI, Appendix VII. Procedures were in compliance with ASME Section V,
Article 4 and Section XI, Appendix L. Due to the design of the Steam Generator Shell and Steam Outlet Nozzle; it is
not feasible to obtain the examination scanning and volume coverage required. Duke Energy has examined the
weld/area to the maximum extent possible utilizing the latest in examination techniques and equipment. The weld
was rigorously inspected by volumetric NDE methods during construction and verified to be free from unacceptable
fabrication defects. Although 100% of the required scanning could not be achieved, the amount of coverage of the
examination volume obtained for this weld provides an acceptable level of quality and integrity.
(See Paragraph O for additional justification.)

Paragraph O:

Duke Energy will use Class 2, Examination Category C-H, pressure testing and VT-2 visual examination to
compliment the limited scanning and examination volume coverage. The Code requires that a pressure test be
performed once each period for Class 2 items. These tests require a VT-2 visual examination for evidence of
leakage. This testing provides adequate assurance of pressure boundary integrity.

In addition to the above Code required examinations (surface and pressure test), there are other activities which
provide a high level of confidence that, in the unlikely event that leakage did occur through these welds, it would be
detected. The Steam Generator C2.21 Main Steam outlet nozzle welds are located in the reactor building and not
accessible for routine inspection. However, Table IWB-2500-1 of ASME Section XI, Class 1, Examination
Category B-P, requires that a pressure test be performed after each refueling outage for Class 1 systems. This test
requires a VT-2 visual examination for evidence of leakage at normal operating conditions. A portion of this test is
near the Class 2 shell to main steam nozzle welds and a leak from the Steam Generator shell to nozzle weld would be
observed during this test. Once a leak is identified, its location needs to be determined and assessed. This would
provide adequate assurance of pressure boundary integrity. Further, the level of the Reactor Building normal sump
is monitored daily and any change in the level or pumping frequency must be evaluated to verify there is no RCS
leakage. Due to the location of these nozzles, any leakage would eventually end up in the reactor building sump. All
of these together will provide reasonable assurance that if the weld/component developed a leak during a fuel cycle
the leakage would be identified.

Paragraph P:

Ultrasonic examination of areas/welds for the item numbers C05.011 and C05.021 were conducted using personnel,
equipment and procedures qualified in accordance with ASME Section X1, Appendix VIII Supplement 2 of the 1995
Edition with the 1996 Addenda as administered by the PDI. Although 100% of the required scanning could not be
achieved, the amount of coverage of the examination volume obtained for each of these welds provides an acceptable
level of quality and integrity. In addition to the volumetric examinations with limited scan, Duke Energy performed a
surface examination (code required) on each of the C05.011 and C05.021 items and achieved 100% coverage. The
results from the surface examinations were acceptable. (See Paragraph R for additional justification.)

In addition to C05.021 welds that relief is being requested for limited scanning and limited examination coverage,
there were 23 additional C05.021 welds that surface and volumetric examinations were performed on. The
examinations didn’t identify any reportable indications and greater than 90% coverage was obtained on each of the
23 welds. The 23 additional welds were from the same system as the C05.021 welds of this request.

Duke Energy Corporation does not claim credit for coverage of the far side of austenitic piping welds. The
characteristics of austenitic weld metal attenuate and distort the sound beam when shear waves pass through the
weld. Refracted longitudinal waves provide better penetration but cannot be used beyond the first sound path leg.
Duke Energy Corporation uses a combination of shear waves and longitudinal waves to examine single sided
austenitic piping welds.

The procedures, personnel and equipment have been qualified through the Performance Demonstration Initiative
(PDI). However, although longitudinal wave search units were used in the qualification and cracks were detecting
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through the weld metal, PDI does not provide a qualification for single sided examination of similar metal austenitic
piping welds.

Paragraph Q:

Liquid Penetrant examination of area/weld for item number C05.070 was conducted using personnel, equipment and
procedures qualified in accordance with the1989 Edition with no Addenda of the ASME Section XI Code. Although
100% coverage of the examination area could not be achieved, the amount of coverage obtained for this examination
provides an acceptable level of quality and integrity. (See Paragraph R for additional justification.)

Paragraph R:

Duke Energy will use Class 2, Examination Category C-H, pressure testing and VT-2 visual examination to
compliment the limited examination coverage. The Code requires that a pressure test be performed once each period
for Class 2 items. These tests require 2 VT-2 visual examination for evidence of leakage. This testing provides
adequate assurance of pressure boundary integrity.

In addition to the above Code required examinations (surface and pressure test), there are other activities which
provide a high level of confidence that, in the unlikely case that leakage did occur through this weld, it would be
detected and isolated. One activity is that leakage from this weld would be detected by Operations personnel during
their regular rounds. The Nuclear Equipment Operator has been trained to look for any unusual conditions, such as
leaks. The C05.011, C05.021, C05.070 items, and item C05.051.012 in this request are located in an area where
operations personnel will be walking through as part of their rounds; therefore, any leak would be identified by
visual observation. All of these activities together will provide reasonable assurance of weld/component integrity.

Duke Energy has examined the weld/component referenced in this request to the maximum extent possible utilizing
the latest in examination techniques and equipment. The welds/components were rigorously inspected by volumetric
NDE methods during construction and verified to be free from unacceptable fabrication defects. Based on the
coverage and results of the required volumetric exams this outage and the additional pressure testing (VT-2) exams,
it’s our opinion that this combination of examinations provides a reasonable assurance of component integrity.

Implementation Schedule

Paragraph §

The scheduled third 10-year interval plan code examination was performed on the referenced area/weld resulting in
limited volumetric coverage. No additional examinations are planned for the area/weld during the current inspection
interval. With the exception of welds on the Oconee Unit 2 Steam Generators (because the generators will be
replaced in the spring of 2004), the same areas/welds may be examined again as part of the next (fourth) 10-year
interval plan, depending on the applicable code year edition and addenda requirements adopted in the future.
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VIII. Other Information
The following individuals contributed to the development of this relief request:
James J. McArdle (NDE Level III Examiner) provided Sections II through V and part of Section VI
B. W. Carney, Jr. (Oconee Engineering) provided part of Section V1.

Larry C. Keith (Oconee ISI Plan Manager) compiled the remaining sections.

-

Sponsored By: O@l’\/\é{a C: ﬂ{]J\, Date /j’/{‘d‘/

Approved By: Date I {’ A "/ Di‘



Attachment 3

Relief Request 04-ON-002
Rev 1

Attachment C
Page 3 of 59

(Revised to show 45 degree angle)



PAGE 81

NDE

8854540

p8/24/2804 85:49

Mo Enerey.

Supplemental Report

ATTa.d\ MA:J'(‘ C

Report No.:
Page: 5 of S 7
SummaryNo..  /A08, O4n, 0024
Examiner; Levelk Reviewer: Date:
Examinen Level: Site Review: Data:
Other; Level: ANl Review: Date:
Comments:
Suerrere |
weld SukFrcE 2
Sketch or Photo: CL
AoZ2LE > / ShEE 20D

A-PZR~W PA4S B oS, 040.0048




Attachment 4

Relief Request 04-ON-003
Rev 1
Page 1 through 8



Relief Request 04-ON-003
Rev.1
Page10f 8

Proposed Relief in Accordance with 10 CFR 50.55a(g)(5)(lii)
Inservice Inspection Impracticality

Duke Energy Corporation

Oconee Nuclear Station - Unit 2 (EQC-19)

Third 10-Year Interval — Inservice Inspection Plan
Interval Start Date= 12-16-1994
ASME Section XI Code - 1989 Edition with No Addenda

Interval End Date=9-9-2004

L IL & III, IV. V. VI VIL
Limited System / Code Requirement from Which | Basis for Relief Alternate Justification | Implementation
Area/Weld | Component for Which Relief is Requested: Examinations or | for Granting Schedule
LD. Relief is Requested: 100% Exam Volume Coverage Testing Relief
Number Area or Weld to be Exam Category
Examined Item No.
Fig. No.
Limitation Percentage
2-RPV-WR34 NC System Exam Category B-A See Paragraph See Paragraph See Paragraph See Paragraph
Reactor Vessel Item No. B01.011.004 “A” “F “G” “r
Lower Shell to Lower Fig. IWB-2500-1
Head Ring 36% Volume Coverage due to
Circumferential Weld limited scanning.
2-RPV-WR35 NC System Exam Category B-A See Paragraph See Paragraph See Paragraph See Paragraph
Reactor Vessel Item No. B01.021.003 “A” ‘F “G” «r -
Lower Head Cap to Fig. IWB-2500-3
Lower Head Ring 42% Volume Coverage due to
Circumferential Weld limited scanning.
2-RPV-WR13 NC System Exam Category B-D See Paragraph See Paragraph See Paragraph See Paragraph
Reactor Vessel Item No. B03.090.001 “B” ‘F’ “H” “r
Outlet Nozzle-to-Vessel Fig. IWB-2500-7(a)
Weld @ 90° 82% Volume Coverage due to
limited scanning.
(UT from vessel 1.D.)
2-RPV- NC System Exam Category B-D See Paragraph See Paragraph See Paragraph See Paragraph
WRI3A Reactor Vessel Item No. B03.090.002 “B” ‘F’ “H” “r
QOutlet Nozzle-to-Vessel Fig. IWB-2500-7(a)
Weld @ 270° 82% Volume Coverage due to

limited scanning.
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(UT from vessel 1.D.)
L I & II1, JA'A V. VI VII,
Limited System/ Code Requirement from Which | Basis for Relief Alternate Justification | Implementation
Area/Weld | Component for Which Relief is Requested: Examinations or | for Granting Schedule
LD. Relief is Requested: 100% Exam Volume Coverage Testing Relief
Number Area or Weld to be Exam Category
Examined Item No.
Fig. No.
Limitation Percentage
2-RPV-WR54 NC System Exam Category B-D See Paragraph See Paragraph See Paragraph See Paragraph
Reactor Vessel Fig. IWB-2500-7(a) “«<” ‘B “H” “r
Core Flood Item No. B03.090.007
Nozzle-to-Vessel Weld (UT from vessel 1.D.)
@0° 81% Volume Coverage due to
limited scanning.
2-RPV- NC System Exam Category B-D See Paragraph See Paragraph See Paragraph See Paragraph
WRS54A Reactor Vessel Fig. IWB-2500-7(a) “«Cc” “F “H” “r
Core Flood Item No. B03.090.008
Nozzle-to-Vessel Weld (UT from vessel ID)
@ 180° 81% Volume Coverage due to
limited scanning.
2-RPV-WR54 NC System Exam Category B-D See Paragraph See Paragraph See Paragraph See Paragraph
Reactor Vessel Item No. B03.100.007 “D” ‘B “H” “rr
Core Flood Nozzle Fig. IWB-2500-7(a)
Inside Radius Section 52% Volume Coverage due to
@ 0° limited scanning.
2-RPV- NC System Exam Category B-D See Paragraph See Paragraph | See Paragraph See Paragraph
WRS54A Reactor Vessel Item No. B03.100.008 “D” ‘P “H” “
Core Flood Nozzle Fig. IWB-2500-7(a)
Inside Radius Section 52% Volume Coverage due to
@ 180° limited scanning.
2-53A-8-63 NC System Exam Category B-J See Paragraph See Paragraph See Paragraph See Paragraph
Reactor Vessel Item No. B09.011.011 “E” ‘B “H” “r
Core Flood Fig. IWB-2500-8(c)
Safe-End to Pipe 76% Volume Coverage due to
Circumferential Weld limited scanning.

@ 0°

Rev.1
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I IL & IIL. IV. V. VI. VIL
Limited System / Code Requirement from Which | Basis for Relief Alternate Justification | Implementation
Area/Weld | Component for Which Relief is Requested: Examinations or | for Granting Schedule
LD. Relief is Requested: 100% Exam Volume Coverage Testing Relief
Number Area or Weld to be Exam Category
Examined Item No.
Fig. No.
Limitation Percentage
2-53A-8-63 NC System Exam Category B-J See Paragraph See Paragraph See Paragraph See Paragraph
Reactor Vessel Item No. B09.011.011A “E” “F° “H” i
Core Flood Fig. IWB-2500-8(c)
Safe-End to Pipe 76% Volume Coverage due to
Circumferential Weld limited scanning.
@0° (UT from nozzle 1.D. in lieu of
PT from O.D.)
2-53A-8-64 NC System Exam Category B-J See Paragraph See Paragraph See Paragraph See Paragraph
Reactor Vessel Item No. B09.011.013 ‘E” “‘F’ “H” e
Core Flood Fig. IWB-2500-8(c)
Safe-End to Pipe 71% Volume Coverage due to
Circumferential Weld limited scanning.
@ 180°
2-53A-8-64 NC System Exam Category B-J See Paragraph See Paragraph See Paragraph See Paragraph
Reactor Vessel Item No. B09.011.013A “E” “F’ “H” “r
Core Flood Fig. IWB-2500-8(c)
Safe-End to Pipe 71% Volume Coverage due to
Circumferential Weld limited scanning.
@ 180° (UT from nozzle L.D. in lieu of

PT from O.D.)

Note: The welds in the above table were inspected in October of 2002.

Note: See Attachment A for a drawing on all the welds listed above.

Rev.1
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IV. Basis for Relief (See Attachment A for area/weld locations.)

Paragraph A:
During the ultrasonic examination of welds 2-RPV-WR34 and 2-RPV-WR35, 100% coverage of the
required examination volume could not be obtained. The examination coverage was limited to 36% and
42% respectively. Limitations were caused by the core guide lugs & flow stabilizers for WR34 and incore
nozzles & flow stabilizers for WR3S that restrict the scanning surface as shown on the Attachment A, B,
and C drawings. The percentage of coverage reported represents the aggregate coverage from all scans.
Some areas received no coverage at all while some areas were completely covered from four directions.

The near surface volume of the weld and base material (inner 15% of wall thickness) received the following
coverage:

13.4% of the weld length covered in four scan directions

38.3% of the weld length covered in one axial and one circumferential direction
48.3% of the weld length received no coverage

All near surface volume scans were conducted using a 70° beam angle

The outer 85% of the weld and base material received the following coverage with a 45° beam angle:

13.4% of the weld length covered in four scan directions

38.3% of the weld Iength covered in one axial and one circumferential direction
48.3% of the weld length received no coverage

The outer 85% volume scans were conducted using 45° and 60° beam angles

There were no recordable indications found in the areas that were examined for either of these two welds. In order
to achieve more coverage the core guide lugs, incore nozzles and flow stabilizers would have to be moved to allow
greater access for scanning, which is impractical.

(See Attachment B for drawings on Weld 1-RPV-WR34)
(See Attachment C for a drawing on Weld 1-RPV-WR35)

Paragraph B:

During the ultrasonic examination of welds 2-RPV-WR13 and 2-RPV-WR13A, 100% coverage of the required
examination volume could not be obtained. The examination coverage was limited to 82%. Limitations were caused
by the outlet nozzle boss that restricts the scanning surface both from the nozzle 1.D. and the vessel 1.D. The
percentage of coverage reported represents the aggregate coverage from all scans. The weld and adjacent base
material received 100% coverage from the nozzle bore with 15° and 45° beam angles. Scans from the vessel shell
side resulted in 42% coverage of the weld and base material with a 45° beam angle of the outer 85% of the vessel
wall and coverage of the inner 15% with a 70° beam angle. There were no recordable indications found in the areas
that were examined for item number B03.090.001. There were 21 recordable indications found during examination
of item number B03.090.002. All of the indications were detected from the nozzle bore and were determined to be
acceptable, sub-surface flaws. In order to achieve more coverage, the outlet nozzle boss would have to be moved to
allow greater access for scanning, which is impractical.

(See Attachment D for drawing on both welds)

Paragraph C:

During the ultrasonic examination of welds 2-RPV-WR54 and 2-RPV-WR54A, 100% coverage of the required
examination volume could not be obtained. The examination coverage was limited to 81% of the required volume.
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The Core Flood Nozzles of a B&W 177 plant have several obstructions which limit ultrasonic examination coverage.
In order of significance these are:

¢ The flow restrictor is welded to the inner bore of the nozzle. The flow restrictor is permanently attached to

the inside of the nozzle which prevents scanning from the nozzle bore area. Reference drawing on

Attachment E, page 7 of 15 for a drawing.

¢ The inlet nozzles are located 30° on either side of each core flood nozzle. The inlet nozzles limit scanning

between 90° to 150° and between 225° to 270°. Reference drawing on Attachment E, page 4 of 15.

¢ The shell taper above the core flood nozzles is associated with the Core Support Ledge. The Core Support
Ledge limits scanning to a maximum scan distance of 31.44 inches from the nozzle center line between

315° and 45°. Reference drawing on Attachment E, page 7 of 15.

The percentage of exam volume coverage reported represents the aggregate coverage as follows:

e Weld and adjacent base material = 81% scanned parallel to the weld centerline in two directions and

perpendicular to the weld centerline from one direction.

o Inner 15% from the vessel ID = 97%, in four orthogonal directions.

There were no recordable indications found in the areas that were examined for item number B03.090.007. There
was one recordable indication found during examination of item number B03.090.008. This indication was detected
from the vessel ID and was determined to be an acceptable, sub-surface flaw. In order to achieve more coverage, the
inlet nozzles would have to be moved and the taper on the flange would have to be redesigned to allow greater
access for scanning, which is impractical. In addition, because of the proximity of the flow restrictors no scanning
was performed from the nozzle I1.D. (0% examination coverage). In order to achieve more coverage, the flow
restrictor would have to be moved to allow access for scanning, which is impractical.

(See Attachment E for a drawing on the core flood nozzle)

Paragraph D:

During the ultrasonic examination of inside radius sections 2-RPV-WR54 and 2-RPV-WRS54A, 100% coverage of
the required examination volume could not be obtained. The examination coverage was limited to 52%. Limitations
were caused by the flow restrictor that prevents scanning from the nozzle bore surface. The percentage of coverage
reported represents the aggregate coverage from all scans. There were no recordable indications found in the areas
that were examined for either of these inside radius sections. In order to achieve more coverage, the flow restrictor
would have to be moved to allow greater access for scanning, which is impractical.

(See Attachment E for a drawing on the core flood nozzle)

Paragraph E:

During the ultrasonic examination of welds 2-53A-8-63 and 2-53A-8-64, 100% coverage of the required
examination volume could not be obtained. The examination coverage was limited to 76% and 71%, respectively.
Limitations were caused by air at the top of nozzle that prevented the transducer from making contact for scanning
the surface. The reactor vessel inspection services vendor made two attempts to evacuate the air with equipment
made for the purpose but additional air was reintroduced from an unknown source. After the second attempt was
unsuccessful and the source for the air could not be determined, a decision was made to perform the scan and obtain
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as much coverage as possible (the percentages shown above). The vendor noted that similar problems with
eliminating trapped air have been experienced on other reactor vessels with small diameter piping.

Alternatively, it is impractical to perform this exam from the outside nozzle surface due to the excessive personnel
radiation exposure. Approximately 40 man-hours would be required to prepare each safe-end to pipe weld for
examination from the outside surface. The preparation involves removing the refueling canal seal plate, shielding
bricks, shielding supports in the nozzle area and insulation. The radiation levels in this area are expected to be 0.51
R/hr. An alternative path would be to enter from the bottom of the reactor vessel and build scaffolding approximately
30 feet high to reach the core flood nozzles. This activity would require approximately 80 man-hours. 40 man-hours
in a 0.51/hr radiation field and 40 man-hours in a 1-2 R/hr radiation field. Total estimated exposure would be §0-140
man-rem. shielding in this area is impractical. Any remote inspection would require the same preparatory work.

The percentage of coverage reported represents the aggregate coverage. There were no recordable indications found
in the volumes that were examined for either of these two welds. In order to achieve more coverage, the air would
have to be eliminated which proved to be impractical during the subject inspection.

(See Attachment F for a drawing on safe-end to pipe welds)

Alternate Examinations or Testing

Paragraph F:

The scheduled 10-year code examination was performed on the referenced area/weld and it resulted in the noted
limited scanning and coverage of the required ultrasonic volume. No additional examinations are planned for the
area/weld during the current inspection interval.

. Justification for Granting Relief

Paragraph G:

Ultrasonic examination of welds for item numbers B01.011 and BO01.021 were conducted using personnel,
equipment and procedures qualified in accordance with ASME Section X1, Appendix VIII, Supplements 4 and 6,
1995 Edition with the 1996 Addenda as administered through the Performance Demonstration Initiative (PDI)
Program. Although limited scanning prevented 100% coverage of the examination volume, the amount of coverage
obtained for these examinations along with the additional volumetric and visual examinations (listed in the next
paragraph) provides an acceptable level of quality and integrity. (See Paragraph I for additional justification.)

In addition to the Category B-A welds that relief is being sought for, there were 4 circumferential Category B-A
welds that were inspected and all obtained greater than 90 % coverage and there were no reportable indications
found during the inspections. Visual examinations were also performed as part of the reactor vessel inspections (item
number B13.010.001 and B13.050.001) and were found to be without any reportable indications.

Paragraph H:

Ultrasonic examination of areas/welds for item numbers B03.090, B03.100, and B09.011 were conducted using
personnel, equipment and procedures qualified in accordance with ASME Section X1, Appendix I, 1989 Edition with
no Addenda. Inspection of B09.011 welds from the outside diameter is not a viable alternate due to the dose that
would be received to prepare and perform the inspections. Relief Requests ONS-001 and ONS-002 were written to
perform UT from the ID surface in lieu of a surface exam from the OD surface of all reactor vessel nozzles to pipe
welds due to the radiation exposure that is involved with performing inspections from the OD surface. Relief for
ONS-001 and ONS-002 was granted on an SER dated 11-15-95. Approximately 40 man-hours would be required to
prepare each weld for examination. The preparation would involve removing the refueling canal seal plate, shielding
bricks, shielding supports and insulation. The radiation dose rate in the nozzle area is expected to be 0.51 R/hr. An
alternative approach is to enter from the bottom of the vessel and build a scaffold approximately 30 feet high to
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reach the nozzles. This effort would require approximately 80 man-hours, 40 in a 0.51 R/hr radiation field and
another 40 in a 1-2 R/hr field at the bottom of the reactor pressure vessel. The total anticipated exposure would be
80-140 Man/Rem. Shielding is considered impractical in this area. Although limited scanning prevented 100%
coverage of the examination volume, the amount of coverage obtained for these examinations provides an acceptable
level of quality and integrity. (See Paragraph I for additional justification.)

Paragraph I:

Duke Energy will use the Code required pressure testing and VT-2 visual examination to compliment the limited
examination coverage. The Code requires (reference Table IWB-2500-1, item numbers B15.010 and B15.050) that
a system leakage test be performed after each refueling outage for Class 1. Additionally a system hydrostatic test
(reference Table IWB-2500-1, item numbers B15.011 and B15.051) is required once during each 10-year inspection
interval. These tests require 2 VT-2 visual examination for evidence of leakage. This testing provides adequate
additional assurance of pressure boundary integrity.

Duke Energy will use VT-3 visual examination to compliment the limited examination coverage. The Code requires
(reference Table IWB-2500-1, item number B13.010) that a VT-3 examination be performed after the first refueling
outage and subsequent refueling outages at approximately 3 year periods. During the first and second periods of an
interval a VT-3 examination is performed on areas above and below the reactor core that are made accessible for
examination by removal of components during normal refueling outages. During the third period of an interval the
VT-3 examination is performed on all of the reactor vessel interior surfaces at the same time that the automated UT
exams are performed on the reactor vessel welds. These examinations provide adequate additional assurance of
pressure boundary integrity.

In addition to the above Code required examinations (volumetric, pressure test, and VT-3), there are other activities
which provide a high level of confidence that, in the unlikely case that leakage did occur through these welds, it
would be detected and isolated. Specifically, leakage from these welds would be detected by monitoring of the
Reactor Coolant System (RCS), which is performed once each shift under procedure PT/1,2,3/A/0600/10, “RCS
Leakage”. This RCS leakage monitoring is a requirement of Technical Specification 3.4.13, “Reactor Coolant
System Leakage”. Leakage is also evaluated in accordance with this Technical Specification. The leakage could
also be detected through several other methods. One is the RCS mass balance calculation. A second is the Reactor
Building air particulate monitor. This monitor is sensitive to low leak rates; the iodine monitor, gaseous monitor and
area monitor are capable of detecting any fission products in the coolant and will be activated by coolant leakage. A
third is the level indicator in the Reactor Building normal sump. A fourth is a loss of level in the Letdown Storage
Tank.

Duke Energy Corporation has examined the welds/components referenced in this request to the maximum extent
possible utilizing the latest in examination techniques and equipment. These welds were rigorously inspected by
volumetric NDE methods during construction and verified to be free from unacceptable fabrication defects. Based on
the portions and results of the required volumetric and visual examinations performed during this outage, it is Duke’s
belief that this combination of elements provides a reasonable assurance of component integrity.

Implementation Schedule

Paragraph J

The scheduled third 10-year interval plan code examination was performed on the referenced area/weld resulting in
limited scanning and volumetric coverage. No additional examinations are planned for the area/weld during the
current inspection interval. The same area/weld may be examined again as part of the next (fourth) 10-year interval
plan, depending on the applicable code year edition and addenda requirements adopted in the future.



Relief Request (4-ON-003
Page 8 of 8

VIIIL. Other Information
The following individuals contributed to the development of this relief request:

James J. McArdle (Principal NDE Level III Inspector) provided Sections II through V and part of Section
VL

B. W. Carney, Jr. (Oconee Engineering) provided part of Section VI.

Larry C. Keith (Oconee ISI Plan Manager) compiled the remaining sections.

Sponsored By: deafv(\;{_\ Co M Date / / "/ 6 -0 SL

Approved By: P Date / {1 / I é// 04_’
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Photograph of BWST
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Attachment 6

Drawing OM-2201-839
BWST 14" Shell Nozzle



el 2SR 2R 000N

. S LN e ¥4 el oy IREONN T e A, Dt TR YK M R e SHPRETN R EGE  pl
e AT W i AR T s ot N € ] B It e R o ke e s 43T B . B R U _:." e
. A8 - 1ot - -
sur ust | B1LL OF MATERIAL
. T v = o S
. pwces | eers 4o T
! [} »

AN IR T L

L T4 bl ST ke o L7

(7.5 .arpi 4] R 4% p lrtomrl g f

it |¢iw 0[O BIB(RIT N[BT

BOLT HOLES
. STRADDLE ~-
VEMT ¢

P
-4

Round cns.de

:"Ji, )

fo "’nm fad.

Pl oery

- ‘_.'--.='::"=5

(27 SHELL NotTLl
{ ISN

cerners

MATL; - Rt T ol B RES,
i B TE RTINS L

PINL L, hs €l Ao K hoiptort, |

2201 - g39

RWCE“WHD

IDUKE POWER COMPANY]
DESIGN ENGINEERING

FEB 101972

RIENE. B FPEPD M BRP"
Ro“' y mé . L /e, L

m DRULE TAP B P TEUTAE HOLE

T ER

™S ﬁnﬁm COVIRS G '
RELATE.TO DETANLED DIMENSIONS EXCEPI AS

&-OOE-DO' 1| OTHERWISE AZPROVED

i AT, fo memats f S440L U G Twom, a8

B0 P X TT-2 b Hg Sareren, Wems STRASED:

PITTSBURGR-DES MOINES STEEL €O.
ENGINEERS-FABRICATORS.CONTRACTORS

o AGKME GO 008 BONS Pud POV VTN
SIOCUTON C SATA LU Gl R (Lo

P ML veR

_SEACcd, S.C,

Tt

yreagnt a0f O |

2,
i ]

Ajpmo (ve

ey




