SX) Progress Energy

Crystal River Nuclear Plant
Docket No. 50-302
Operating License No. DPR-72

Ref: 10 CFR 50.55a
May 28, 2009
3F0509-08

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

Subject: Crystal River Unit 3 — Third Ten-Year Inservice Inspection (ISI) Interval Relief
Request #09-003-I1, Revision 1 (TAC NO. ME0907)

Reference: CR-3 to NRC letter dated March 20, 2009, “Crystal River Unit 3 — Third Ten-Year
Inservice Inspection (ISI) Interval Relief Requests #09-001-lI, #09-002-11 and
#09-003-II”

Dear Sir:

Pursuant to 10 CFR 50.55a(g)(5)(iii), Florida Power Corporation (FPC), doing business as
Progress Energy Florida, Inc., hereby submits Relief Request #09-003-1l, Revision 1, for
Inservice Inspection Impracticality. Relief Request #09-003-ll, Revision 0, was initially
submitted pursuant to 10 CFR 50.55a(g)(6)(ii))(A)(5) and 10 CFR 50.55a(a)(3)(i), for Reactor
Pressure Vessel Shell Weld Examinations. The purpose of this relief request is to seek
approval for limited volumetric examinations performed on the ASME Code Class 1 Reactor
Pressure Vessel Shell during the Crystal River Unit 3 (CR-3) Third Ten-Year Inservice
Inspection (ISI) Interval. The examinations covered less than 90 percent of the weld volume
required to be examined by the ASME Boiler and Pressure Vessel Code, Section XlI, 1989
Edition, no Addenda. The examinations were limited due to geometry or by interferences with
other plant components.

This submittal also corrects a reference contained in the Precedent Section of Relief Request
#09-003-11, Revision 0. NRC letter dated August 5, 1999, (TAC NO. MA1642) was referenced
instead of NRC letter dated October 1, 1999, (TAC NO. MA3314).

No new regulatory commitments are made in this submittal.

If you have any questions regarding this submittal, please contact Mr. Dan Westcott,
Supervisor, Licensing and Regulatory Programs at (352) 563-4796.

Sincerely,

MW,@\ S.S' CAV'\\ LL
Stephen J. Canhill
Manager, Engineering
Crystal River Nuclear Plant

SJC/dwh
Enclosure: Relief Request #09-003-1l, Revision 1

XC: NRR Project Manager
Regional Administrator, NRC Region Il

Senior Resident Inspector : \,40%7

Progress Energy Florida, Inc.
Crystal River Nuclear Plant
15760 W. Power Line Street
Crystal River, FL 34428

NLA
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10 CFR 50.55a Request #09-003-Il, Revision 1

Relief Request
in Accordance with 10 CFR 50.55a(g)(5)(iii)

--Inservice Inspection Impracticality--

1. ASME Code Component(s) Affected

Reactor Pressure Vessel Lower Shell-to-Transition Piece Weld, Unique Identifier B1.2.1
Reactor Pressure Vessel Nozzle Belt Intermediate Shell Weld, Unique identifier B1.2.3
Reactor Pressure Vessel Lower Shell to Lower Head Weld, Unique Identifier B1.2.2
Reactor Pressure Vessel Long Seam at 247 degrees, Unique Identifier B1.1.5

Reactor Pressure Veséel Long Seam at 67 degrees, Unique Identifier B1.1.6

Reactor Pressure Vessel Outlet Nozzle-to-Shell Weld, Unique Identifier B1.4.7A

Reactor Pressure Vessel Outlet Nozzle-to-Shell Weld, Unique Identifier B1.4.8A
2. Applicable Code Edition and Addenda

American Society of Mechanical Engineers (ASME), Boiler ahd Pressure Vessel Code,
Section XI, 1989 Edition, no addenda.

3. Applicable Code Requirement

ASME Code, Section XI, Sub-article IWB-2500 states, in part, "Components shall be
examined and tested as specified in Table IWB-2500-1." Table IWB-2500-1 requires an
examination of applicable Class 1 pressure retaining-welds, which includes essentially
100 percent of weld length once during the ten-year ISl interval for the following Code
Categories:

Category B-A: Item Numbers B1.11 and B1.12
Category.B-D: Item Number B3.90

10 CFR 50.55a(g)(6)(ii)(A)}2) requires licensees to implement the examination
requirements of the 1989 Edition of ASME Section Xl for reactor vessel shell welds.
Subsection IWB, Table IWB-2500-1, “Examination Category B-A,” Item B1.11, requires a
100 percent volumetric examination of all shell welds for the Third Ten-Year IS Interval.
As defined in 10 CFR 50.55a(g)(6)(ii)(A)(2), 100 percent, as used in Table IWB-2500-1,
means more than 90 percent of the examination volume of each weld, where the
reduction in coverage is due to interference by another component, or part geometry.
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Code Case N-460 permits a reduction in examination coverage of Class 1 and Class 2
welds provided the coverage reduction is less than 10 percent. CR-3 has adopted Code
Case N-460 in the Inservice Inspection (ISl) Program Plan, as permitted by NRC
Regulatory Guide 1.147, Revision 15.

4, Determination of Limits of Weld Volume Examination

Examinations were performed using two Trans World System manipulators and
AREVA’s Automated Data Acquisition and Analysis System, ACCUSONEX. All
ultrasonic examinations were performed using examination procedures and personnel
qualified by demonstration in accordance with the requirements of Appendix VIII of the
ASME Boiler and Pressure Vessel Code, Section XlI, 1995 Edition with Editions up to
and Addenda through 2000, as modified by the Performance Demonstration Initiative
(PDI) program. These examinations were performed to the acceptance standards of
ASME Boiler and Pressure Vessel Code, Section XI, 1989 edition, no addenda. These
examinations were performed to the maximum extent possible.

Examinations of the reactor vessel circumferential, longitudinal, and nozzle-to-shell
welds, scanned from the vessel shell, were performed using 45 degree shear wave, 45
degree longitudinal wave and 70 degree longitudinal wave transducers. The
circumferential and longitudinal welds were examined by scanning from four opposing
beam directions such that the sound energy from the angle beams pass through the
weld material and adjacent base material from each direction to the maximum extent
possible. The nozzles to shell welds (inlet and outlet) were scanned from the vessel
shell using four opposing beam directions and from the bore with beams looking radially.
The scans from the bore used 45 degree shear wave and 15 degree longitudinal wave
transducers. The inside radius sections of the inlet and outlet nozzles were also
examined by enhanced visual testing.

For each required scan, the amount of sound beam that passed though the required
examination volume has been plotted on scaled cross sectional drawings of each
component configuration (see Attachment B). The examination coverages reported in .
the following table have been determined by averaging the amount of coverage obtained
from each of the required scans for the required examination volume. These
examinations are limited by part geometry or interferences with other components, such
that the reduction in coverage is greater than 10 percent.

Identifier Description Category Item Coverage Limitation
B1.2.1 RPV Lower Shell to- | B-A B1.11 46 The core guide lugs and
Transition Piece flow distributors interfere
with scan paths.
B1.2.3 RPV Nozzle Belt B-A B1.11 90 Inlet and outlet nozzles
Intermediate Weld interfere with the scan
paths.
B1.2.2 RPV Transition B-A B1.11 0] Core guide lugs and
Piece to Bottom flow distributors prevent
Head inspection
B1.1.5 RPV Long Seam, at | B-A B1.12 88.1 Core guide lugs and
247 degrees flow stabilizers
prevented full
movement of the head
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Identifier Description Category Item Coverage Limitation
B1.1.6 RPV Long Seam, at | B-A B1.12 88.1 Core guide lugs and

67 degrees flow stabilizers
prevented full
movement of the head

A Outlet Nozzle to B-D B3.90 69.8 Surface Geometry
RPV Shell Weld
B Outlet Nozzle to B-D B3.90 69.8 Surface Geometry

RPV Shell Weld

Examination Details

Component B1.2.1: Reactor Pressure Vessel Lower Shell-to-Transition Piece
Weld

The pre-service records reported the examination coverage as "best effort" due
to the interferences with core guide lugs and flow stabilizer vanes (see
Attachment A, FPC Drawing 135546E, for lug and vane locations). No pre-
service indications were recorded.

During the First Ten-Year ISI Interval examination, the core guide lugs and flow
stabilizer vanes were reported as limitations and no indications were recorded.

During the Second Ten-Year IS| Interval examination, the average amount of
coverage was calculated to be 29 percent.

During the Third Ten-Year IS| Interval examination, the average amount of
coverage has been calculated to be 46 percent. Twelve (12) sections of the weld
between the 12 lugs were accessible for examination. No unacceptable
indications have been recorded.

Although the weld area beneath the lugs received no ultrasonic examination
coverage, no flaws were identified during a remote VT-3 visual examination of
the lug areas. This weld is located outside of the area of highest irradiation in the
reactor vessel. (See Attachment B for coverage data.)

Component B1.2.3: Reactor Pressure Vessel Nozzle Belt Intermediate Weld

No limitation areas were reported during the pre-service examination of this
component. The weld was examined to the maximum extent possible. No
relevant pre-service indications were recorded.

During the First Ten-Year ISI Interval examination, only 5 percent of the weld
length was examined to satisfy the requirements of Table IWB-2500 of the 1974
Edition of ASME Section XI through Summer 1975 Addenda. No indications
were recorded.

During the Second Ten-Year ISI Interval examination, a total of 75 percent of the
weld was examined. No unacceptable indications were recorded.
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During the Third Ten-Year ISI Interval examination, a total of 90 percent of the
weld was examined. The remaining ten percent was not accessible due to
scanning interferences with the inlet nozzle openings and the outlet nozzle boss
extensions. (See Attachment B for coverage data.)

Component B1.2.2: Reactor Vessel Transition Piece to Bottom Head Weld

The subject weld is the reactor vessel transition-piece-to-bottom-head-weld. This
weld is located below the beltline region and is not subject to the majority of the
neutron flux escaping from the core. An evaluation of neutron embrittlement as a
potential damage mechanism has been performed with the conclusion that
service induced degradation of the transition-piece-to-bottom-head-weld as a
result of corrosion, fatigue, nuclear or thermal embrittlement mechanisms is
extremely unlikely.

This weld has been visually and ultrasonically inspected once during pre-service
inspection (essentially 100 percent coverage). The volumetric examination
method utilized during the pre-service inspection was performed with the manual
contact method. There were no reportable or recordable indications detected
during this inspection.

During the First Ten-Year IS| Interval vessel inspection, the weld was partially
inspected (approximately 5 percent) using the immersion method of ultrasonic
inspection. This was acceptable as per the ASME Boiler and Pressure Vessel
Code, Section Xl, 1974 Edition through the Summer of 1975 Addenda, and
Regulatory Guide 1.150. The extent of this examination was acceptable since
the 1974 Edition of ASME Section XI, Table 2500-1, Category B-A, only required
the examination of 5 percent of this weld. The examination was performed using
the ARIS Il remote scanner, a device that utilized immersion ultrasonic
techniques. The examination revealed no baseline indications, no reportable
indications and no recordable indications.

Although the use of immersion testing allowed the weld to be inspected with
inspection equipment at a distance of up to twenty inches away from the weld,
access for examination of this weld was limited by the flow stabilizers, the core
support lugs and the incore instrumentation nozzles.

Since that inspection was performed, improvements in volumetric examination
methods have shown the contact method to be much more accurate and reliable
than the immersion method. As a result, equipment designed to use the
immersion technique has been abandoned and modern reactor vessel inspection
equipment has been designed to utilize the contact examination method.

Relief was granted from this inspection during the Second Ten-Year IS Interval
under Relief Request #95-030 (TAC NO. M93755).

The Third Ten-Year IS| Interval volumetric inspections were not able to be
performed using modern automated reactor vessel inspection equipment. The
implementation of the requirements of Appendix VIII of the ASME Boiler and
Pressure Vessel Code, Section Xl, 1995 Edition with Editions up to and Addenda
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through 2000, as modified by the PDI program, place stringent controls on the
methodology utilized in performing this inspection.

Access to the weld from the vessel exterior presents safety and As Low As
Reasonably Achievable hazards. Access to the weld to perform the inspection
from the outside using a manual contact ultrasonic method would require
concrete removal in the cavity and suspension of an inspection team between
the exterior of the vessel and inside the shield wall by harnesses.

The reactor vessel interior was subject to VT-1 and VT-3 inspections in Refueling
Qutage 15 during the Fall of 2007 which included all welds and interior
attachments. VT-2 inspections on the exterior of the vessel were performed
during the inservice leak test performed during start-up. No indications were
identified during these inspections.

Components B1.1.5 and B1.1.6: RPV Long Seam

The Reactor Pressure Vessel (RPV) long seam welds on the lower head to lower
shell section are limited by the geometry of the core positioning lugs and the flow
stabilizers(see Attachment A, FPC Drawings 135544E and 135546E).

The location of the obstructions prevented the scanning head of the inspection
tool to achieve required coverage. During the Second Ten-Year ISI Interval, 94
percent coverage was achieved using a different inspection methodology that
was not approved through the PDI process.

Inspections performed as directed by Appendix VIII of the ASME Boiler and
Pressure Vessel Code, Section Xl, 1995 Edition with Editions up to and Addenda
through 2000, as modified by the PDI program, are more stringent in transducer
selection which allowed for 88.1 percent required coverage for these longitudinal
welds. No unacceptable indications have been identified during the Pre-service,
First Ten-Year ISI Interval, Second Ten-Year ISI Interval, or Third Ten-Year ISI
Interval examinations of these longitudinal welds. (See Attachment B for
coverage data.)

Components B1.4.7A and B1.4.8A: Reactor Pressure Vessel Outlet Nozzle to
Shell Welds

The outlet nozzle extension geometry has provided the same limitation area
during the Pre-service, First Ten-Year IS| Interval, and Second Ten-Year ISI
Interval volumetric examinations of these nozzle welds (see Attachment A, FPC
Drawing 135540E). The boss extension limits the circumferential scan coverage
to 26 percent. However, 100 percent of the required weld volume and adjacent
base material has received 2 axial angle beam scans from the nozzle bore. No
unacceptable indications have been identified during the Pre-service, First Ten-
Year IS| Interval, Second Ten-Year ISI Interval or Third Ten-Year ISI Interval
examinations of these outlet -nozzle-to-shell welds. (See Attachment B for
coverage data.)
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5. Proposed Alternative and Basis for Use

None. In lieu of the ASME Code requirement of -essentially 100 percent volumetric
examination, CR-3 proposes ultrasonic inspections of accessible areas to the maximum
extent practical, given the design configuration of the Reactor Pressure Vessel Welds,
and VT Inspections of all accessible areas sufficient for continued safe operation.
Additionally, system leak rate Iimitations are imposed by Improved Technical
Specification 3.4.12 and reactor building normal sump rate monitoring provides
additional assurance that any leakage would be detected prior to gross failure of the
component.

6. Duration of proposed Alternative

Relief is requested for the Third Ten-Year ISI Interval of the Inservice Inspection
Program for CR-3 which was effective from August 14, 1998, ending August 13, 2008.

7. Precedents (Optional)

NRC granted relief for Augmented Reactor Vessel Shell Weld Examination under Relief
Request #98-009-11 on October 1, 1999 (TAC NO. MA3314).

NRC granted relief for RPV Lower Head to Bottom Shell Weld under Relief Request
#95-030 on April 14, 1996 (TAC NO. M93755).

8. References (Optional)
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ATTACHMENT A

VESSEL DRAWINGS
INSERVICE INSPECTION

RELIEF REQUEST #09-003-1l, REVISION 1
THIRD TEN-YEAR ISI INTERVAL

126951E Arrangement Reactor Vessel Long Section

135540E Reactor Vessel Detail and Sub-Assembly
Outlet Nozzles

135543E Vessel Radiographic Outline

135544E Vessel Head and Support Assembly Detail

135546E Vessel Assembly and Final Machining
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Coverage Layout & Calculations

Neld Description: Lower Shelt to Lower Head ASME Code Item No.: B1.11
CR-3 Weld ID:B1.2.1 | ASME Code Figure No.: IWB-2500-1
TWS Weld Designator: W09 AREVA Drawing No;: 8019749

AGGREGATE COVERAGE: 46.0%

Zone Coverage Obtained

. Anner {5%T: . 40.6% Ciiitet 85%T:_514%.

1 Volume Definition

Weld Length; 53505 i1,
Area Measurement “[Vélume Calculation
lnner 15% T . 7:84 sq. it Inner 1591 41984 cu. i
Culer B5%T 41,68 =g, in. Outer 85%T 22308 2.cu, i
Limitations .. Limitsscanby: , . Gompansation(s) N
Lugs & Flow Slabiizers  Preventing full movemant of Head  Breaking cirs stan info 17 multiple regions to madinize scan goverage’

Retgent

e

Examined.

51-9065750-000 | Section E, Tab 2 Page 28 of 53
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DELEE = AAF Lo J E}Q’Q@LJ’%

- .15 -..; / o ; \%‘L aag

FLOW STABILIZER SCANMING

15% & BS%T Coverage Plot "Limited™Lower Sean it Axial “Z" Direction - Liniited Ih Circumfgréntial *g" Direction
(Circ. Scan — Paraiiel 1o wld)

\

Note: The drguimdgrentis! extentof the'MTP & MTN scans ére denvéd iy thi sverage distance traveled by the. respéttive
16, 457 or 70¥) Sagrn path. Thisis shown by the megsuretents Jaken fram the midpoint of the bag gaths,

51-8065750-000 Section E, Tab 2 Page. 30.0f 53




TEEE=RN0E" (LABEYY by 12 Soodierm ol 301007

CORE LUG. SCANNING

5% & 85%T Coverage Plot “Unlimited” Upper Scan in both Axial *Z7 and Circurnierentig] “e” Direclions
{Axial Scan — Perpendicuiar weld)

51-8065750-000 Section E, Tab 2 ' Page 31 of 53




435 g o

", w-m,w [¢H ws‘f} by 12 losotony squals 232‘84
17,50 26,007 (14857/7). by 12 Josations equals 312.07

CORE LU0 SCANNING

15% & 85%T Covérage Plot *Uiilimited” Lipper Sean in.
(Circ: Stan — Parallel o we

PegtG: Tﬁe elfurderential gxtent of the HTP& TN soand are derhvéd by the average digtance thavels. by the res;}eeiwc
. 45% or 70°) bearm path. Tis & shdwan by me«measwéﬂéms fakis B (e midnoint of the beam paths

51-9065750-000 ‘Bection E, Tab 2 Page 32 of 53




- Coverage Layout & C.ﬁaicu;l&ﬁ@fﬂs

Weid Descnptlon' Nozzle Beltto Upper Shell ASME Code tem No.: B1.11
CR-3 Weld ID:81:2.3. ASME: Cade; sigure No.:: IWB- 2500-1
TWS Weld Demgnator W02 AREVA Drawmg No.: 8619748

AGGREGATE COVERAGE: 90.0%

B5.4%

weid Length:

' Arg@ Meéasurement
in_ner,ES_?S:T ] SeeNoles =q: |p
3% See Noiss 84

TI946 cu. in,
436438 cu. o,

':\Pdu{lsun nEind séan cﬁ:;lancu

"Compenbahora(s)
Ncne

Arggt
Examinsd Exar

(301 1)
Eoe Nl

‘Examination Coverdge Galeutativns'{ Treatcd as:Single Sided Exarminalion ),

Lt mma':

I andationg.
XN o} i )

51-9085750-000 Section E, Tab.2

Page 6 of 53




Support"Chads for Area Examined:

OUTZEZW
YZ&OUTZ

OUT X & X ¥
W-X & OUT X

-;‘: »fsou

51-9065750-000 ‘Section E; Tab 2 Page 7 of 53




15% & 85%T Coverage Plot Typical Cross Section (Beth'Scans Axial & Circ)

51-9065750-000 Section E, Tab 2 - Page 80f 53
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15% & 85%T Coverage Plot (Axial Scan — Pempendiculario weld)

View - Crass-Secflon at Nozis Cenlerine Elsvation

51-9065750-000 Section E, Tab 2 Page 9 of 53
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15% & 88%T Coverage Piot (Circumferential Stan ~ Paratiel to weld)

View — Cross Section at Nozzie:Canlerine Elevation
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Coverage Layout & Calculations

Neid Description: Long Seam Weld ASME Code ltem No.: B1.12
CR 3 Weld ID: B1.1.5& B1.1.6 ASME Code: thure No.. (WB-2500-2
TWS Wéld Designator: WO6'8 WOT AREVA Drawing No:: 8019748

AGGREGATE COVERAGE: 88.‘5%

Zone Coverage Obtained

taner 15%T: ~BT2%

ehTa

Examihatibn Volum :
Weid Lenoth: 734290,

Area Measurement _ » Volume. Calculatwn B

inher 153 i 7350, in. Inner 16%T Q3L cuin.

Chitéz BE%RT 7 vin,  |OUter 85%T: 5531.5 ci. in.

Limifations Timits. scan- b C _ ) Coimpensation(s)’

Lugs &Flow Siafilizers  Preventing full movemerit c)f Head Eregking:cire-seat into.muliple regions.to: maximize. SCan coverage:

_Limited:

51-9065750-000 Section E, Tab 2 ' Page 19-of 63




15% & 85%T Coverage Plat (Axial Ssan - Parallet to. weld)

51-9065750-000 ‘Section E, Tab 2 P”a_ge‘:ﬁﬁ of 53




FT% W in

jﬁi’%\\\g‘:‘&‘*\ N .
'K‘}.‘% \'?\,_\\:&\‘ R | H

AR
IR
s ‘!

X, \ )\\
RN

15% & 85%T Coverage Plol (Circ:-Scan — Perpendicular to weld)
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72.65 sq n

|

12.73 sg in

15% & 85%T Total' Cross Seclional Area
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WS Lower Scon, Extent.

W0B Upger* Scon Extent—
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= Thele = 4780
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T *7‘303:3

View from Vessel 10 looking dut Al Seans (W06 & WOT circled)
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M
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¥

Theta « 14 Theln = REEAR

WOE Lower-Scon Eatent
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i

&

ém#h _ : :
View from Vesset ID looking out “Uniimited” Upper Svan Reglons shiown (W08 & W07 circled)
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View from Vesse! 1D 0oking out “Limited” Lower Scan Region (WOE & WET gircled)
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Coverage Layout & Calculations

Neld éescr&;;'ti‘an:- -Ouﬂe{;‘_szzle to Shell @ Xaxis & Z axis: _
ASME Code Item No.: B3.90 - ASME Code Figure No.: IWRB-2500-7

CR-3 Weld ID (TWS Weld Designator): B1.4.7A (W15) and B1.4.84 (W23)

AREVA Drawing No.: 8019748

AGGREGATE COVERAGE; 69.8%
Zone Coverage Obtained

Ouiter 85%T: _100:0% _
Examination Volume Definition:
Volume Calculation .
; L iy . fhner 158%T 1300.0 cu in.
Area Measurement nol calculated for nozzles Outer 85%T 128592 cu.in
Compensation{s)

. inner A5%T: 39.6%

Area Measurement

Limitatiens ~ Limits scan-by: _
Yas Weldiscan surfate geometry = e

a8 DuslSided &

Totalsy:

51-9065750-000 Seclion £, Tab2 | Page 38 of 53




15% & B5%T Coverage Plot (Radlal Stan — Perpendicularto-weld from Nozzié Bore)

51-8065750-000 ‘Section E, Tab 2 Page 39 0f 53
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15% T Cov

erage Plot (Radial Scan

ar.to' weld from Shell 1D)
Beam Direction 16 |

Bare' |0

51-9065750-000 Section E, Tab 2 Page 40 of 53
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