Exelon Nuclear www.exeloncorp.com
4300 Winfield Road _ NU.C]eaT

Warrenville, IL 60555

RS-09-046 ' 10 CFR 50.55a

March 31, 2009

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

Braidwood Station, Units 1 and 2
Facility Operating License Nos. NPF-72 and NPF-77
NRC Docket Nos. STN 50-456 and STN 50-457 -

Subject: Relief Request I2R-50, Inservice Inspection Program Relief Regarding
Examination Coverage for Second 10-Year Inservice Inspection Interval

In accordance with 10 CFR 50.55a, "Codes and standards," paragraph (g)(5)(iii), Exelon

- Generation Company, LLC, (EGC) requests NRC approval to use a proposed alternative to the
existing American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Section X1, "Rules for Inservice Inspection of Nuclear Power Plant Components," on the basis
that compliance with the.specified requirements is impractical due to plant design. EGC is
submitting this relief request for those ASME Section Xi weld examinations performed during
the Second 10-Year Inservice Inspection (I1Sl) Interval where the inspection coverage achieved
was less than or equal to 90%. The reduced examination coverage is due to the original design
of these welds, physical obstructions, and geometric interferences.

The relief request supports the second ISl interval for both Unit 1 and Unit 2. The second ISI -
interval for Unit 1 began on July 29, 1998, and will end July 28, 2009. The second interval for
Unit 2 began October 17, 1998, and ended October 16, 2008.

EGC requests approval of this relief request by March 31, 2010.

There are no regulatory commitments contained in this letter. If you have any questions
concerning this letter, please contact Ms. Lisa A. Schofield at (630) 657-2815.

Patrick R. Simpson
Manager — Licensing

ReSpectfully,

Attachment: 10 CFR 50.55a Relief Request 12R-50
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ASME CODE COMPONENTS AFFECTED:

Code Class: 1and2

Reference: IWB-2500, Table IWB-2500-1,
IWC-2500, Table IWC-2500-1,
Code Case N-460

Examination Category: B-A, B-D, C-A, and R-A

Item Number: B1.40, B3.110, C1.10, C1.30, and R1.20
Description: Limited Examination Coverage
Component Number: See Attachments 1 and 2

Drawing Number: See Attachments 1 and 2

APPLICABLE CODE EDITION AND ADDENDA:

The Second 10-Year Interval Inservice Inspection (1Sl) program is based on the
American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel (B&PV)
Code, Section X!, 1989 with no Addenda. The 1989 Edition requires essentially 100%
examination coverage of required surfaces and volumes of various Class 1 and Class 2
components.

APPLICABLE CODE REQUIREMENT:

ASME Section XlI, 1989 Edition requireé a volumetric and/or surface examination, which
includes essentially 100% of the weld and the applicable base metal, for the affected
examination categories. -

Braidwood Station has invoked ASME Section Xi Code Case N-460, "Alternative
Examination Coverage for Class 1 and Class 2 Welds, Section Xl, Division 1." Code
Case N-460 states, in part, "...when the entire examination volume or area cannot be
examined... a reduction in examination coverage... may be accepted provided the
reduction in coverage for that weld is less than 10%."

NRC Information Notice 98-42, "Implementation of 10 CFR 50.55a(g) Inservice
Inspection Requirements," termed the reduction in coverage of less than 10% to be
"essentially 100 percent." Information Notice 98-42 states, in part, "The NRC has
adopted and further refined the definition of "essentially 100 percent" to mean "greater
than 90 percent," which has been applied to all examinations of welds or other areas
required by ASME Section XI."

IMPRACTICALITY OF COMPLIANCE:

Pursuant to 10 CFR 50.55a(g)(5)(iii), relief is requested on the basis that conformance
with the specified Code requirement has been determined to be impractical. Due to the

original design, physical obstructions, and geometric interferences associated with these
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welds, it is not feasible to effectively perform examinations of 100% of the volume of
these welds. Therefore, relief is requested on the basis that the Code requirements to
examine essentially 100% of the welds' volume are impractical. Attaining the geometry
required to achieve the Code required examination coverage would require major
modifications to existing components without providing a corresponding increase in the
level of quality and safety.

Attachments 1 and 2 detail the limitations for examination coverage encountered for
Braidwood Station, Unit 1 and Unit 2, respectively.

BURDEN CAUSED BY COMPLIANCE:

Compliance with the examination requirements of ASME Section XI would require
significant modification of plant components to remove obstructions, redesign of plant
systems/components, and/or replacement of components where geometry is inherent to
the component design.

PROPOSED ALTERNATIVE AND BASIS FOR USE:

In accordance with 10 CFR 50.55a(g)(5)(iii), relief is requested on the basis that the
required "essentially 100%" coverage examination is impractical due to physical
obstructions and limitations imposed by design, geometry, and/or physical obstructions
for the components listed in Attachments 1 and 2.

Braidwood Station proposes to perform the Code required volumetric examinations to
the maximum extent possible. Because of the original design of these welds, there are
no alternative examination techniques currently available to increase the examination
volume. There were no cases in any of the listed examination components where
outside diameter surface features (i.e., weld crowns, weld shrinkage, surface roughness,
etc.) could have been conditioned to maximize the coverage attained without major
modification to the components.

As a minimum, all components received the required volumetric examination to the
extent practical due to limited or lack of available access. There were no recordable
indications requiring further evaluation noted in any of the volumetric examinations
performed. For single-sided examinations of stainless steel or inconel welds, shear
wave inspections were supplemented through additional scans that employed refracted
longitudinal (RL) wave techniques. The examinations were conducted, and satisfactory
results were confirmed, even though "essentially 100%" coverage was not attained.
Additionally, multiple VT-2 examinations were performed on the subject components
throughout the interval during the required system pressure tests (examinations required
by ASME Section Xl and Generic Letter 88-05) and no evidence of leakage was
observed at these components, providing additional assurance that the structural
integrity of the subject components was maintained throughout the interval.
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In addition to the periodic visual inspections performed under ASME Section XI and
Generic Letter 88-05, reactor coolant pressure boundary leakage is monitored through a
number of other activities, which provide a high level of confidence that in the uniikely
event that leakage did occur, it would be detected and proper action taken. Specifically,
system leak rate limitations imposed by Technical Specification 3.4.13, "RCS
Operational Leakage," as well as the reactor makeup control system, reactor cavity and
containment floor drain sump monitoring, containment radiation monitoring, and
containment atmospheric monitoring, provide additional assurance that any leakage
would be detected prior to gross failure of these components.

DURATION OF PROPOSED ALTERNATIVE:

Relief is requested for the Second 10-Year Inservice Inspection (ISt) Interval for Braidwood
Station Units 1 and 2. For the examination categories under this relief, the Second Interval
for Braidwood Unit 1 began on July 29, 1998, and will end on July 28, 2009 (interval end
date was adjusted as allowed by IWA-2430(d)). The Second Interval for Braidwood Unit 2
began on October 17, 1998, and concluded on October 16, 2008.

PRECEDENTS:

Similar relief requests for limitations resulting in examination coverage less than 90%
have been approved for other operating units throughout the Braidwood inspection
interval. Attachments 1 and 2 reference other units where similar limitations existed and
the achieved examination coverage was less than 90%.

ATTACHMENTS:

Attachment 1: Braidwood Station Unit 1 Limited Examinations

Attachment 1-1: Braidwood Station Unit 1 Limited Examinations (1 page total)
Attachment 1-2: Weld 1RV-03-001 (22 pages total)

Attachment 1-3: Weld 1PZR-01-N2 (13 pages total)

Attachment 1-4: Weld 1PZR-01-N3 (19 pages total)

Attachment 1-5: Weld 1RC-17-13 (7 pages total)

Attachment 1-6: Weld 1SG-05-SGSE-02 (9 pa'ges total)

Attachment 2: Braidwood Station Unit 2 Limited Examinations

Attachment 2-1: Braidwood Station Unit 2 Limited Examinations (1 page total)
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Attachment 2-2: Weld 2RV-03-001 (13 pages total)
Attachment 2-3: Weld 2PZR-01-N2 (24 pages total)
Attachment 2-4: Weld 2PZR-01-N3 (29 pages total)

Attachment 2-5: Weld 25G-01-SGC-02 (7 pages total)



ATTACHMENT 1

Braidwood Station Unit 1 Limited Examinations
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Cumulative

Component ID Outage Reference Remarks
Code Category | Examined | Examination | Sketch/Coverage
Code Item Month/ Coverage Plot
Year Achieved
1RV-03-001 A1RO07 88.65% Attachment 1-2 | Reactor Vessel Upper Head-to-Flange
Category B-A (9/1998) weld. Examination coverage for surface
item B1.40 examination (magnetic particle) was 100%
with no recordable indications, no
recordable indications noted in any of the
ultrasonic scans.
1PZR-01-N2 A1R07 69.84% Attachment 1-3 | Pressurizer Spray Nozzle-to-Shell Weld.
Category B-D (9/1998) Nozzle bore geometry recorded on 70
ltem B3.110 degree scan.
1PZR-01-N3 A1R07 73.6% Attachment 1-4 | Pressurizer Relief Nozzle-to-Shell Weld.
Category B-D (9/1998) Nozzle bore geometry recorded on
ftem B3.110 70 degree scan.
1RC-17-13 A1R12 50% Attachment 1-5 | Pipe-to-Valve weld under Risk Informed
Category R-A (4/2006) Program; single-sided examination from
Item R1.20 pipe side only. No recordable indications
noted in any of the ultrasonic scans
performed.
1SG-05-SGSE-02 | A1R13 79% Attachment 1-6 | Steam Generator Aux Feedwater Nozzle-to-
Category R-A (10/2007) Safe End weld; scanning limitation on

Item R1.20

nozzle side axial scans due to nozzle
geometry. No recordable indications noted
in any of the ultrasonic scans performed.
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Component

Weld Number: 1RV-03-001

Code Category / Iltem: B-A/B1.40

Configuration: Reactor Vessel Head-to-Flange Weld

Applicable Code Edition and Addenda
ASME Section XI 1989 Edition with no Addenda (including Mandatory Appendices)
Applicable Code Requirement

Table IWB-2500-1, Examination Category B-A, requires volumetric examination of ltem
B1.40 (Head-to-Flange welds). Table IWB-2500-1 Note (2) states essentially 100% of
the weld length shall be examined.

Figure IWB-2500-5 depicts the required examination volume (A-B-C-D), which includes
the circumferential weld and the adjacent base metal on either side of the weld
extending to a distance of one-half the thickness of the wall from the extremities of the
weld crown.

ASME Section XI Mandatory Appendix | requires ultrasonic examination of vessel welds
greater than 2" thick to be conducted in accordance with ASME Section V, Article 4.

ASME Section V, Article 4 requires:

T-441.3.2.4 Extent of Scanning: Wherever feasible, the scanning of the examination
volume shall be carried out from both sides of the weld on the same surface. Where the
configuration or adjacent parts of the component are such that scanning from both sides
is not feasible, this fact shall be included in the report of the examination. '

T-441.3.2.5 Angle Beam Scanning: Wherever feasible, each examination shall be
performed in two directions, i.e., approaching the weld from the opposite directions and
parallel to the weld from opposite directions.

T-441.3.2.6 Scanning for Reflectors Oriented Parallel to the Weld: 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 through the entire volume of weld metal.
The adjacent base metal in the examination volume must be completely scanned by two
angle beams, but need not be scanned by both angle beams from both directions.

Code Case N-460, which accepts a reduction in examination coverage provided the
reduction is less than 10%.
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Impracticality/Burden

The reactor vessel head-to-flange weld has a nominal thickness of 7.0" and is clad with
stainless steel on the inside diameter surface. The surface geometry of the flange
obstructs the ultrasonic transducer movement that is needed to examine the Code
required volume from the flange side. The propagation for the ultrasonic beam was in
the shear mode. Normally this mode would allow the ultrasonic beam to reflect off the
inside surfaces and create a two-beam axis at right angles to each other; however, the
presence of the stainless steel cladding precludes the ultrasound beams from reflecting
at the inside diameter from the head/cladding interface. In addition to the examination
limitations encountered due to the flange configuration and inside diameter cladding,
additional examination restrictions are caused by the presence of three lifting lugs
located on the reactor vessel head. These limitations preclude complete coverage of the
full volume for the required scanning directions mandated by ASME Section V and
Section XI. These limitations are inherent to the original design of the reactor vessel
head. Conformance with the ASME Section Xl requirements for essentially 100% of the
volumetric coverage would require extensive structural modifications to the reactor
vessel head.

Alternative Examinations or Testing

In addition to performing the 0, 45, and 60 degree ultrasonic scans required by
Appendix 1, additional 30 and 40 degree ultrasonic scans were performed in lieu of the
70 degree scan as permitted by Section V, Article 4, T-441.3.2.1, to supplement
coverage. The calculated volumetric coverage achieved for all combined scans was
documented as 88.65%.

The Code required surface examination area (B-E as depicted in Figure IWB-2500-5)
was fully achieved (100% coverage) utilizing the magnetic particle method. In addition
to the required surface examination, numerous system leakage tests (ASME Section Xl
Category B-P and Generic Letter 88-05) at nominal system operating pressure (2235
psig) and temperature (557°F) as well as bare metal visual examinations of the upper
reactor head associated with the First Revised Order EA-03-009 have been completed
with no evidence of leakage associated with the reactor vessel head-to-flange weld
noted during the course of the interval.

Radiography (RT) is not a desired option because RT is limited in the ability to detect
expected degradation mechanisms such as service induced cracking. Additionally, RT
has not been qualified through performance demonstration.
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Justification for Granting Relief

No additional examinations were completed during the inspection interval; however, the
aggregate examination coverage achieved (88.65%) along with the results of the
completed surface examination, system pressure tests, and bare metal visual
inspections performed throughout the inspection interval provide reasonable assurance
that pressure boundary integrity has been maintained for this component. There were
no recordable indications (other than geometric conditions) noted during any of the
examinations (surface, volumetric, and visual) performed during the course of the
interval.

Precedents

Similar examination limitations for reactor head-to-flange welds were encountered and
similar examination coverage was accepted for the following units:

Byron Station Units 1 and 2:

Letter from R. Gibbs (U. S. NRC) to C. G. Pardee (Exelon Generation Company, LLC),
“Byron Station, Unit Nos. 1 and 2 — Inservice Inspection Program Second Interval Relief
Requests 12R-22, 12R-23, 12R-25, and 12R-53 (TAC Nos. MD4099, MD4100, MD4101,
MD4102, MD4103, MD4104, MD4105, and MD4106)," dated January 15, 2008
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Coverage Summary

Ropan# 88BR1- UTD 052
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1RV-03-01

VWeia Material
o

Percent Caiculated
100%

Comments

35 B 81.07% 30° used to supplement 45°, % coverage was based on 30°

5T 100% 30° used to supplement 45°, % coveraga was based on 30°
60" B 49.50% 40° used to supplement 60°, % coverage was based on 40°
60°T 99.80% 40° used to supplement 60°, % coverage was based on 40°
45° CW 100%
45° CCw 100%
60° CW 100% Average
60° CCW 100% 82.27%
Base Material Percent Caiculated Comments
0° 79.86%
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Revision 0
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Component

Weld Number: 1PZR-01-N2

Code Category / Item: B-D /B3.110

Configuration: Pressurizer Spray Nozzle-to-Vessel Weld

Applicable Code Edition and Addenda
ASME Section Xi 1989 Edition with no Addenda (including Mandatory Appendices)
Applicable Code Requirement

Table IWB-2500-1, Examination Category B-D requires volumetric examination of Item
B3.110 (Pressurizer Nozzle-to-Vessel welds).

Figure IWB-2500-7(b) depicts the required examination volume

(A-B-C-D-E-F-G-H), which includes the actual circumferential weld and adjacent base
metal on either side of the weld extending to a distance of one-half the thickness of the
wall from the extremities of the weld crown.

ASME Section XI Mandatory Appendix | requires ultrasonic examination of vessel welds
greater than 2" thick to be conducted in accordance with ASME Section V, Article 4.

ASME Section V, Article 4 requires:

T-441.3.2.4 Extent of Scanning: Wherever feasible, the scanning of the examination
volume shall be carried out from both sides of the weld on the same surface. Where the
configuration or adjacent parts of the component are such that scanning from both sides
is not feasible, this fact shall be included in the report of the examination.

T-441.3.2.5 Angle Beam Scanning: Wherever feasible, each examination shall be
performed in two directions, i.e., approaching the weld from the opposite directions and
parallel to the weld from opposite directions.

T-441.3.2.6 Scanning for Reflectors Oriented Parallel to the Weld: 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 through the entire volume of weld metal.
The adjacent base metal in the examination volume must be completely scanned by two
angle beams, but need not be scanned by both angle beams from both directions.

T-441.3.2.7 Scanning for Reflectors Oriented Transverse to the Weld: The angle beam
search units shall be aimed parallel to the axis of the longitudinal and circumferential
welds. The search unit shall be manipulated so that the ultrasonic beams pass through
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5.0

10 CFR 50.55a RELIEF REQUEST I2R-50
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Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 2 of 13)

of the examination volume. Scanning shall be done in two directions 180 degrees to
each other to the extent possible. Areas blocked by geometric conditions shall be
examined from at least one direction.

Code Case N-460, which accepts a reduction in examination coverage provided the
reduction is less than 10%.

Impracticality/Burden

The pressurizer vessel spray nozzle-to-vessel weld is approximately 2.7" thick. The
pressurizer nozzle and vessel are clad with stainless steel on the inside diameter
surface. The geometry of the nozzle along with the presence of the cladding on the
inside diameter of the pressurizer result in limited access to the entire examination
volume. The propagation for the ultrasonic beam was in the shear mode. Normally this
mode would allow the ultrasonic beam to reflect off the inside surfaces and create a two-
beam axis at right angles to each other; however, the presence of the stainless steel
cladding precludes the ultrasound beams from reflecting at the inside diameter from the
shell/cladding interface. The nozzle geometry tapers away from the weld resulting in
limited scanning surfaces available for transducer coupling on the nozzle side of the
weld resulting in additional examination limitations. These factors result in limited
examination coverage from the scan directions required by ASME Section V and
Section XI. These limitations are inherent to the original design of the pressurizer
vessel. Conformance with the ASME Section XI requirements for essentially 100% of
the volumetric coverage would require extensive structural modifications to the
pressurizer vessel.

Alternative Examinations or Testing

In addition to performing the 0, 45, 60, and 70 degree scans to the extent practical as
required by Appendix |, additional 30 and 40 degree scans were performed to
supplement coverage. The aggregate examination coverage achieved was 69.84%.

In addition to completing the required volumetric examination to the extent practical,
numerous system leakage tests (ASME Section X| Category B-P and Generic

Letter 88-05) at nominal system operating pressure (2235 psig) and temperature (557°F)
as well as the bare metal visual examinations associated with NRC Bulletin 2004-01 of
the upper pressurizer vessel head were completed with no evidence of leakage
associated with the pressurizer spray nozzle-to-vessel weld noted during the course of
the interval.

Radiography as an alternative is not feasiblie because access is not available for film
placement. No alternative examinations are planned for the weld during the current
inspection interval.
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Justification for Granting Relief

No additional examinations were completed during the inspection interval; however, the
examination coverage of 69.84% along with the results of the pressure test and bare
metal visual inspections provide reasonable assurance that pressure boundary integrity
has been maintained for this component throughout the interval.

Precedents

Similar examination limitations for pressurizer spray nozzle-to-shell welds were
encountered and similar examination coverage was accepted for the following units:

Byron Station Units 1 and 2:

Letter from R. Gibbs (U. S. NRC) to C. G. Pardee (Exelon Generation Company, LLC),
"Byron Station, Unit Nos. 1 and 2 — Inservice Inspection Program Second Interval Relief
Requests 12R-22, 12R-23, 12R-25, and 12R-53 (TAC Nos. MD4099, MD4100, MD4101,
MD4102, MD4103, MD4104, MD4105, and MD4106)," dated January 15, 2008

Callaway Unit 1:

Letter from D. Terao (U. S. NRC) to C. D. Naslund (Union Electric Company), "Callaway
Plant, Unit 1 - Relief Request ISI-41 for the Second 10-Year Inservice Inspection Interval
(TAC No. MD3437)," dated January 18, 2007

Wolf Creek Unit 1:

Letter from D. Terao (U. S. NRC) to R. A. Muench (Wolf Creek Nuclear Operating
Corporation), "Wolf Creek Generating Station — Relief Request I12R-34 for the Second
Ten-Year Interval Inservice Inspection (TAC No. MD0288)," dated November 20, 2006

Catawba Unit 1:

Letter from E. C. Marinos (U. S. NRC) to D. Jamil (Catawba Nuclear Station), "Catawba
Nuclear Station, Unit 1, Request for Relief 05-CN-004, Limited Weld Examinations
During End-of-Cycle 15 Refueling Outage (TAC Nos. MC8337, MC9171, MC9172.
MC9199, MC9173, MC9202, MC9174, MC9175, MC9176, MC9177, MC9178 and
MC9179)," dated September 25, 2006
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Catawba Unit 2:

Letter from E. C. Marinos (U. S. NRC) to D. Jamil (Catawba Nuclear Station), "Catawba
Nuclear Station, Unit 2, Request for Relief from the Requirements of the ASME Code
(TAC Nos. MC7004, MC9197, MC9198. MC9199, MC9200, MC9202, MC9203,
MC9204, MC9205, MC9206 and MC9207)," dated April 3, 2006
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Relief Request I2R-50
Attachment 1 -3

Report# S88BR1-UTD-064

Component: 1PZR-01-N2

Sheet 11 of 13 PAGE 7007
Coverage Summary

i ~ .

SITE: Braidwood UNIT: ONE

SYSTEM: Pressurizer

ELD ID: TPZR-01-N2 Examiner : M Level  Tr
CONFIG: Spray Nozzle to Pressurizer Examiner 7 Level:
FLOW —

lProcedure # NDT-Z-1 Calibration Sht. # 98BR1-UTC- 69,70,71,72,73,74 & 75

NDE METHOD __X__ UT PT MT Notes: Supplemental Exams 30°, 40°, 60° & 70°

VESSEL COVERAGE SUMMARY

W =4.1" (1.60" WELD CROWN AND 1.30" ON EACH SIDE )

T =2.52" WELD LENGTH = 40.0™

otal Weld Metal Volume = 130 in.?

Total Base Metal Volume = 306 in®

BASE METAL EXAMINATION

SCAN EXAM VOLUME / TOTAL VOLUME = %EXAM || SCAN |EXAM VOLUME / TOTAL VOLUME =| % Exam
0° 130.0 in*/ 130.0in® = 100% 0° 306.0 in*/ 308.0 in® 100%
45° (B) 127.5in/ 130.0 in* = 98.07% || 60° (B) 260.8 in*/ 306.0 in? 85.23%
30° M) 60.0in*/ 130.0 in® = 46.15% | 70° (B) 268.6 in® / 306.0 in® 87.77%
60° (B) 128.95in*/ 130.0in* = 99.19% || 45° cw 148.2 in*/ 306.0in® 48.40%
40° (B) 44.0in*/ 130.0in® = 33.84% | 45° ccw 148.2 in* / 306.0 in® 48.40%
45° CW 91.0in*/130.0in* = 70.00% || 60° CW 148.2 in* / 306.0 in? 48.40%
45° CCW 91.0in*/130.0in° = 70.00% [ 60° cCW 148.2 in® / 306.0 in® 48.40%
80° CW 91.0in*/ 130.0in® = 70.00% |TOTAL 4866 % + 7 =66.65 % BMV EXAMINED
po— T m—— 220 B el L= S

TOTAL 657.25 % + 9 =73.03 % WMV EXAMINED

(73.03 % +66.65 % ) + 2 = 69.84 % EXAMINATION COVERAGE

INOTES : 30° (B) SUPPLEMENTAL FOR 45° (B)

40° (B) SUPPLEMENTAL FOR 60° (B)

60° (B) SUPPLEMENTAL FOR 45° (B)

" 70° (B) SUPPLEMENTAL FOR 60° (B).
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Relief Request 12R-50

~ Attachment 1 -3
NDT-C-59 Component: 1PZR-01-N2 Page 17 of 18
Rev. 1 Sheet 12 of 13 Sept..1996

EXAMINATION DATA SHEET

{
Station: BRAW vicol Unit: __/ Page I_of_ R
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Nozzle Diameter. o) Nozzle Material: _ €S/ 55 c¢ AD

Nozzte Temp.. _26°//59 2% Couplant: _(Lf-_'iZZ_A;G&ﬁ/-L_____ Batch# __ 96 225
.. SHBRLLUTL O (118°shtw 05*
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[EXAM. | IND. | AZIMUTH / | DISTANCE | SCAN MAX. SWEEP (W°) EVALUATION
NO. NO. LENGTH (L) [ AXIAL (W?) | CW/CCW | AMP. | START | MAX. | STOP | COMMENTS
Z0° | / o0-360°| 8" % Vo | po%) wa | 447 w4 |gs

\ \
- \ al
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~
la T~
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]
\ \
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ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval

1.0

2.0

3.0

10 CFR 50.55a RELIEF REQUEST I2R-5
Attachment 1-4 »
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 1 of 19)

Component

Weld Number: 1PZR-01-N3

Code Category / Item: B-D /B3.110

Configuration: Pressurizer Relief Nozzle-to-Vessel Weld

Applicable Code Edition and Addenda
ASME Section XI 1989 Edition with no Addenda (including Mandatory Appendices)
Applicable Code Requirement

Table IWB-2500-1, Examination Category B-D requires volumetric examination of Item
B3.110 (Pressurizer Nozzle-to-Vessel welds).

Figure IWB-2500-7(b) depicts the required examination volume (A-B-C-D-E-F-G-H),
which includes the actual circumferential weld and adjacent base metal on either side of
the weld extending to a distance of one-half the thickness of the wall from the extremities
of the weld crown.

ASME Section XI Mandatory Appendix | requires ultrasonic examination of vessel welds
greater than 2" thick to be conducted in accordance with ASME Section V, Article 4.

ASME Section V, Article 4 requires:

T-441.3.2.4 Extent of Scanning: Wherever feasible, the scanning of the examination
volume shall be carried out from both sides of the weld on the same surface. Where the
configuration or adjacent parts of the component are such that scanning from both sides
is not feasible, this fact shall be included in the report of the examination.

T-441.3.2.5 Angle Beam Scanning: Wherever feasible, each examination shall be
performed in two directions, i.e., approaching the weld from the opposite directions and
parallel to the weld from opposite directions.

T-441.3.2.6 Scanning for Reflectors Oriented Parallel to the Weld: 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 through the entire volume of weld metal.
The adjacent base metal in the examination volume must be completely scanned by two
angle beams, but need not be scanned by both angle beams from both directions.

T-441.3.2.7 Scanning for Reflectors Oriented Transverse to the Weld: The angle beam
search units shall be aimed parallel to the axis of longitudinal and circumferential welds.
The search unit shall be manipulated so that the ultrasonic beams pass through all of the
examination volume. Scanning shall be done in two directions 180 degrees to each



ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval

4.0

5.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 1-4
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 2 of 19)

other to the extent possible. Areas blocked by geometric conditions shall be examined
from at least one direction.

Code Case N-460, which accepts a reduction in examination coverage provided the
reduction is less than 10%.

Impracticality/Burden

The pressurizer vessel relief nozzle-to-vessel weld is approximately 2.7" thick. The
pressurizer nozzle and vessel are clad with stainless steel on the inside diameter
surface. The geometry of the nozzle along with the presence of the cladding on the
inside diameter of the pressurizer result in limited access to the entire examination
volume. The propagation for the ultrasonic beam was in the shear mode. Normally this
mode would allow the ultrasonic beam to reflect off the inside surfaces and create a two-
beam axis at right angles to each other; however, the presence of the stainless steel
cladding precludes the ultrasound beams from reflecting at the inside diameter from the
shell/cladding interface. The nozzle geometry tapers away from the weld resuiting in
limited scanning surfaces available for transducer coupling on the nozzle side of the
weld resulting in additional examination limitations. These factors result in limited
examination coverage from the scan directions required by ASME Section V and
Section XI. These limitations are inherent to the original design of the pressurizer
vessel. Conformance with the ASME Section XI requirements for essentially 100% of
the volumetric coverage would require extensive structural modifications to the
pressurizer vessel.

Alternative Examinations or Testing

In addition to performing the 0, 45, 60, and 70 degree scans to the extent practical as
required by Appendix |, additional 30 and 40 degree scans were performed to
supplement coverage. The aggregate examination coverage achieved was 73.6%.

In addition to completing the required volumetric examination to the extent practical,
numerous system leakage tests (ASME Section XI Category B-P and Generic

Letter 88-05) at nominal system operating pressure (2235 psig) and temperature (557°F)
as well as the bare metal visual examinations associated with NRC Bulletin 2004-01 of
the upper pressurizer vessel head were completed with no evidence of leakage
associated with the pressurizer relief nozzle-to-vessel weld noted during the course of
the interval.

Radiography as an alternative is not feasible because access is not available for film
placement. No alternative examinations are planned for the weld during the current
inspection interval.
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Justification for Granting Relief

No additional examinations were completed during the inspection interval; however, the
examination coverage of 73.6% along with the results of the pressure test and bare
metal visual inspections provide reasonable assurance that pressure boundary integrity
has been maintained for this component throughout the interval.

Precedents

Similar examination limitations for pressurizer relief nozzle-to-shell welds were
encountered and similar examination coverage was accepted for the following units:

Byron Station Units 1 and 2:

Letter from R. Gibbs (U. S. NRC) to C. G. Pardee (Exelon Generation Company, LLC),
"Byron Station, Unit Nos. 1 and 2 — Inservice Inspection Program Second Interval Relief
Requests 12R-22, 12R-23, 12R-25, and 12R-53 (TAC Nos. MD4099, MD4100, MD4101,
MD4102, MD4103, MD4104, MD4105, and MD4106)," dated January 15, 2008

Callaway Unit 1:

Letter from D. Terao (U. S. NRC) to C. D. Naslund (Union Electric Company), "Callaway
Plant, Unit 1 - Relief Request ISI-41 for the Second 10-Year Inservice Inspection
Interval (TAC No. MD3437)," dated January 18, 2007

Wolf Creek Unit 1:

Letter from D. Terao (U. S. NRC) to R. A. Muench (Wolf Creek Nuclear Operating
Corporation), "Wolf Creek Generating Station — Relief Request 12R-34 for the Second
Ten-Year Interval Inservice Inspection (TAC No. MD0288)," dated November 20, 2006

Catawba Unit 1:

Letter from E. C. Marinos (U. S. NRC) to D. Jamil (Catawba Nuclear Station), "Catawba
Nuclear Station, Unit 1, Request for Relief 05-CN-004, Limited Weld Examinations
During End-of-Cycle 15 Refueling Outage (TAC Nos. MC8337, MC9171, MC9172.
MC9199, MC9173, MC9202, MC9174, MC9175, MC9176, MC9177, MC9178 and
MC9179)," dated September 25, 2006



ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 1-4
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 4 of 19)

Catawba Unit 2:

Letter from E. C. Marinos (U. S. NRC) to D. Jamil (Catawba Nuclear Station), "Catawba
Nuclear Station, Unit 2, Request for Relief from the Requirements of the ASME Code
(TAC Nos. MC7004, MC9197, MC9198. MC9199, MC9200, MC9202, MC9203,
MC9204, MC9205, MC9206 and MC9207)," dated April 3, 2006
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Relief Request I2R-50

Attachment 1 -4 Report# 98BR1-UTD-066

Component: 1PZR-01-N3
Sheet 17 of 19

Coverage Summary Page 13 of 13
SITE:  Bragwood _______ UNIT: ONE
SYSTEM: Pressurizer
l ELD ID: 1PZR-01-N3 Examiner : 4
ONFIG: Pressurizer to Relief Nozzle. Examiner : -
FLOW —

\Procedure # NDT-Z-1 Calibration Sht. # ~ 98BR1-UTC- 80,81, 82, 83, 84 & 85
NDE METHOD __X__ UT PT MT ~ Notes: Supplemental Exams 30° 40° & 70° ¢o° '
__ VESSEL COVERAGE SUMMARY

W = 4.1 ¢ 1.70" WELD CROWN.AND 1.20" ON EACH sioé ) ﬂT 2.50" WELD LENGTH = 47.10"
Total Weld Metal Volume = 164.9in.® RTotal Base Metal Volume = 319.3in®
j SCAN » l EXAM VOLUME / TOTAL VOLUME = % EXAM SCAN EXAM VOLUMEI TOTAL VOLUME = [ . % EXAM K
oo I 164.9in*/ 164.9 in® = 1 100% 0° _319.3in*/3193in®_
452 @) | 159.1i°/164.9in* = || s650% || 60" (®) ||  257.5in*/3193 in®
i 30° 0 51.8in*/164.9in* = I 31.40% || 70°(8) 280.8in*/ 319.3 in® 87.70%
70° (B) 162.1in*/ 164.9 in® = 98.30% 45° CW 155.8 in* / 319.3 in® | 48.80%
40° () | a24i/1649in* = | 2570% | 45° cow 155.8in*/ 319.3 in® _ 48.80%
as°CW Il  155.5in?/164.9in* = 94.30% |l 60ccw || 1558in/310.3in° 48.80%
45° cow|f 155.5in* / 164.9 in® = 94.30% | 60° CCW 155.8 in® / 319.3 in® 48.80%
60° CW 155.5 in® / 164.9 in® = 94.30% |TOTAL 463.5% s+ 7=66.2% BMV EXAMINED
Ne0° cow 155.5 in*/ 164.9 in® = 94.30%

.FTOTAL 729 1 % 9= 81 0 % WMV EXAMINED

(81.0% +66.2% )+ 2 =73.6 % EXAMINATION COVERAGE

INOTES : 30° (T) SUPPLEMENTAL FQR 45° (T)

i 40°(T) SUPPLEMENTAL FOR 60°:(T).
I 60° (B) SUPPLEMENTALFOR45°(B)
Y 0w SUPPLEMENTAL FOR60° T R
Rguicumes: 4 . ; ANual Ri:i:..flﬁ%
L_lﬂmw‘-————'
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'EXAMINATION DATA SHEET

Station: __ B RAI1D wood Unit: ___J Page _ | _of _Z
System: PRESSURIZER Nozzle# /PRzR-01-N3

Nozzte Diameter: 6.0 Nozzie Material: _CS / SS <¢Ap

Nozzle Temp 76% /159125  Couplant: ULTRAG-£EL IT. Batch# 6225

4% BARI- utl - 0§7(249)

Calibration Sheet # 785@[- UTC -088 (L5% 8%k ' Data Sheet # ‘78.812/ vTD- 07
RRL-ure -p50 ()5 3gRI-ure - 059 (63 *Zi8°3kew) arF 9 9.9

Comments: TR Tiay »/ K A Apoup 2

Qe 360° 62, ASeTEY Y

SChHNE D ﬂzde» T waswThw  18Y7. To 20%. I o)),

[EXAM. | IND. | AZIMUTH / | DISTANGE | SCAN MAX. | SWEEP (W°) EVALuAﬁoN
NO. NO. | LENGTH (L°) | AXIAL (W®) | CW/CCW | AMP. [ START | MAX. | STOP | COMMENTS ‘
o L4 '] I )
oFbo” | 10" ¥ | wlp |ie%| wp | 48" wia
\\
\\

[

o Zoop A0 |
Exammer(s)@? W Lavat: —‘I-ﬁ Date: _9/20/98
Reviewer: [ 7 Level: I Date: __9-28-7&

Others: /-l M‘/(M Level: Q’ Date: (©-2-7§

Stationz/é@ . Date: / c/‘-f"
- o - . V4 N

L \/\,,,:_u..._____. Date: \o-5"—4q @

ANII:
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ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval
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10 CFR 50.55a RELIEF REQUEST I12R-50
Attachment 1-5
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 1 of 7)

Component

Weld Number: 1RC-17-13

Code Category / Item: R-A / R1.20, Elements not Subject to a Damage
Mechanism

Configuration: Pipe-to-Valve Circumferential Weld

Applicable Code Edition and Addenda
ASME Section XI 1989 Edition with no Addenda
Applicable Code Requirement

Table IWB-2500-1, Examination Category B-J, Figure IWB-2500-8(c) as supplemented
by Figure 4-3 of EPRI TR-112657 Revision B-A (Reference 8.1).

Figure 4-3 of Reference 8.1 depicts the required examination volume (A-B-C-D), which
includes the lower 1/3 thickness of the circumferential weld. There was no counterbore
detected, so the volume 2" each side of the weld toes (shown in Figure 4-2 of
Reference 8.1) was use to define the required examination volume.

As required by 10 CFR 50.55a, ASME Section XI 1995 Edition with 1996 Addenda
Appendix VI, Performance Demonstration for Ultrasonic Examination System was used
for examination procedures, equipment, and personnel.

Code Case N-460, which accepts a reduction in examination coverage provided the
reduction is less than 10%.

Impracticality/Burden

This austenitic stainless steel pipe-to-valve weld and associated base materials are 4"
NPS with a nominal wall thickness of 0.531" (Schedule 160) and forms the break
between the "RC" and "RY" subsystem for the pressurizer spray line. Under the
Braidwood Risk-Informed IS| Program, the welds associated with this particular piping
segment are considered Category R-A, item R1.20 which are not subject to any specific
degradation mechanisms. This weld had been examined during the first ISl inspection
interval as a "structural discontinuity" and was reselected again in the second interval
under the Risk-Informed 1SI Program. These examinations were performed using
examination procedures and personnel qualified under the Performance Demonstration
Initiative (PDI) program administered through the EPRI NDE Center, specifically, PDI-
UT-2 which is qualified for manual IGSCC detection and length sizing for austenitic
stainless steel welds. The PDI procedure is not qualified for the detection of flaws on
the far side of single sided access examinations on austenitic stainless steel piping
welds. The valve geometry tapers away from the weld resulting in limited scanning
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surface available on the valve side. Volumetric examinations were also completed on
five additional Category R-A, Item R1.20 welds upstream of this weld during the same
refuel outage. The limited access of some welds or the presence of component
supports adjacent to other welds on the line limited the population of welds for this
particular segment.

Alternative Examinations or Testing

In accordance with PDI-UT-2 requirements, axial and circumferential 45 degree shear
wave scans and axial 60 degree refracted longitudinal wave (RL) scans of this weld
were performed to the extent practical. The aggregate examination coverage achieved
was 50%.

In addition to completing the required volumetric examination scans to the extent
practical, numerous system leakage tests (ASME Section X! Category B-P and Generic
Letter 88-05) at nominal system operating pressure (2235 psig) and temperature (557°F)
were completed with no evidence of leakage associated with this weld noted during the
course of the interval.

The required 100% coverage was attained for the remaining five welds with no
recordable indications noted in any of the welds. Since all six of these welds experience
the same system conditions without any known degradation mechanism, reasonable
assurance exists that there is no adverse condition associated with population of welds
including the weld where limited inspection coverage was achieved.

Radiography (RT) is not a desired option because RT is limited in the ability to detect
expected degradation mechanisms such as thermal fatigue cracking and stress
corrosion crack initiating at the pipe inside surface. Additionally, RT has not been
qualified through the performance demonstration process.

Justification for Granting Relief

No additional examinations were completed during the inspection interval; however, the
examination coverage of 50% along with the results of volumetric examinations
performed on the other five welds in the population, as well as the numerous pressure
tests completed over the course of the interval provide reasonable assurance that
pressure boundary integrity has been maintained for this component.

Precedents

Similar single-side limitations and associated limited examination coverage on Risk-
Informed welds were encountered and accepted for the following units:
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Comanche Peak 2:

Letter from J. N. Donohew (U. S. NRC) to M. R. Blevins (Luminant Generation
Company, LLC), "Comanche Peak Steam Electric Station, Unit 2 — Request for Relief B-
2 for Second 10-Year Inservice Inspection Interval from 10 CFR 50.55a Inspection
Requirements Due to Physical Interferences (TAC No. MD7527)," dated August 22,
2008

Prairie Island 1:

Letter from L. M. James (U. S. NRC) to M. D. Wadley (Prairie Island Nuclear Generating
Plant), "Prairie Island Nuclear Generating Plant, Unit 1 — Relief Request 1-RR-4-6 for
Piping Weld Examination Coverage for the Fourth Inspection Interval (TAC No.
MD5593)," dated May 9, 2008

References

8.1 EPRI TR-112657 Revision B-A, "Revised Risk-Informed Inservice Inspection
Evaluation Procedure"



estinghouse Calibration Data Sheet
Plant / Unit BRAIDWOOD /1 Data Sheet # A1R12-UT-046 i
Company EXELON Page 1 of 4
Comp / System RC
Procedure No. EXE-UT-350
Rev / Chng. No. 1 Cal. Checks Time y
Cal. Block No.. 103471 i )
Cal. Block Temp. 75 Initial Calib. 0810 \
Thermmometer S/N: 104246 . . \
Size p S 0537 e initial Calib. Date 4121108 \
| IR Austenitic int iate NIA Search Unit #1 Search Unit #2
Each Major CRT Div. = 0.10° : Manufacture: KBA Manufacture;
Intermediate NA Serial No.: 574629763 Serial No.: o
Cal. Direction:  [NiAJAxial [WiA] Circ. /A Both - ! No. of Elements: 2 No. of Eleme. g &
Fingi Calib. 1208 Size: 2(35x10) Shape. Rect _  Size: Bhape m-?, 35
Scan Area: to Weld . . Freq. ~4.0MHz Style. MSEB4E  Freq. sylee ~ Qg5 =
i to Weld Final Calib. Date 4121108 Exam Angle: 0° Mode: Long. Exam Angle: Mode 8 ?D g. (%7
Couplant Measured Angle: N/A Measured Angle: —~ =230
rCode Category: R-A Code Item: R01.20  Type: ULTRAGEL #l Wedge Styte: Integral Wedge Style: - — ‘:g c%
Batch: 04325 D R e ™42
V - Search Unit Cable Search YpitCable O 7T B
Recordable Exam ~ JoD
Access indications Sens Type: RG-174 Type: X %"
_Examination Area / Weld Yos | Mo | Geom i Length: 8 No.ofCon.. 0 Length: No. ¢f Con. w
1RC-17-13 Both instrument Settings Instrument Setings
N Make / Model: Krautkramer USN SBLSW  Make / Model:
\ Serial No.: SAP 104391 Serial No.:
N/A N Delay: 0.000 Range: 1.0" Delay: Range:
] Mt Cal/ Vel 0.2282 Pulser:  Square  M'l Cal/ Vel: Pulser:
. Damping: __ 500 _ Reject: 0% Damping: Reject:
JRemarks / Reason for Incomplete Scan(s) COMPONENT TEMP: €0° Rep. Rale: Auto ngh Freq: 4.0MHz Rep. Rate: Freq:
0° cal for thickness and contour only. Fitter: Fixed  Mode:  Dual Filter: Mode: \
‘ Rectify: Fullwave Voltage: 450 Rectify: Voltage:
\ 4 Pulse Width: 250 Pulse Width:
iners: _AROOATY I NLHmAps  tevet 1l Date 4121106 Reference Sensitivity (Sens.) Reference Sensitivity {Sens.)
o A S . lew H Date 4/21/06 Axial: 34.0 Circ:. N/A Axdal: Circ:
# F ’ ’ SDOH Sensitvity: N/A SDH Sensitivity: \
Reviewers: v Further Evaluation Required? l , ﬂvos mNo _Zero: 9.3644 Zero:
LEVEL B REVER | DATE X
i PR, 7 j-ng f-25-06 e Gpbite 42406




estinghouse Calibration Data Sheet
‘Ptam § Unit BRAIDWOOD / 1 Data Sheet # A1R12-UT-046 3‘% ¢
Company EXELON Page 2 of 4 ®
Comp / System RC
Procedure No. EXE-PDI-UT-2 ]
Rev / Chng. No. 4 Cal. Checks Time
Cal. Block No. 4654 /1 103434 " "
Cal. Block Tomp. T Inftial Calib. 0820 L\
Thermometer S/N: 104246 s . \
Size pe Sehr 0531 e {nitial Calib. Date 4121108 "
Fenitic Austenitic Intermediate NIA Search Unit #1 Search Unit#2
Each Major CRT Div. = 0.15" : Manufacture: KBA Manufacturey o el
Intermediate NIA Serial No.: G09R Serial No.: 3,2
. . . - a8 =
Cal. Direction: mAxml *Final Calib. 1215 N’o. _of E!e:nems. 1 Np. of Elemen{s: Cg 3 g @
Size: .25° Shape: Round Size: e ® 26D
Scan Area: to Weld : Freq. 2.25MHz Style:  Comp-G Freq. Style: ® 5 IJ®
I toWeld % Final Calib. Date A206 | EeamAngler45° Moder Shear~  Exam Ang Mode o 7 3
Couplant Measured Angle: 45° Measured Angle: o o= 3
iCode Category: R-A Code ftem:  R01.20 Type: ULTRAGEL il Wedge Style: MSWQC Wedge Style: - 8 -
S—— e— - N
Batch: 043250 NN
Search Unit Cable Search YnitCabl  ~ 77 1
Recordable Exam P = O
Access indications s Type: RG-174 Type: } w
Examination Area / Weld Yes | Mo | Geom ’ Length: 6 No.ofCon: © Length: No. g{Con.
1RC-17-13 UPST X 40.0 d8 {nstrument Settings Instrument Seltings
Make / Model: Krautkramer USN 58L SW Make / Model:
\\ Serial No.: SAP 104351 Serial No.: \
T NIA- Delay: 0.000 Range: 1.5" Delay: Range:
—— nMt Cal/Vel: 0.1248 Pulser:  Square Mt Cal/ Vel Pulser:
Damping: 500 Reject: 0% Damping: Reject:
Remarks / Reason for Incomplete Scan(s) COMPONENT TEMP: 60° Rep. Rate: Auto High Freq: 2.25 Rep. Rate: Freq:
NRI. Scanned to maintain 5% - 20% ID roll or noise. No counterbore observed. | Fiter __ Fixed  Mode: Dual Of  Filter: Mode: ___\
£0% Coverage. Rectify: Fullwave Voltage: 450 Rectify: Volitage:
Aa " _ Pulse Width: 220 Pulse Width:.
Examiners; ] Level )] Date 4/21/06 Reference Sensitivity (Sens.) Reference Sensitivity (Sens.)
., _ Llevel ] Date 4121106 Axial: 26.0 Circ: 26.0 Axial: Circ:
SDH Sensitivity:  Far SDH 6.7 @ 20% @ 26.0¢8 SDH Sensitivity: \
Further Evaluation Required? mvos X ﬂNo Zero 4,7631 Zero:

y-23-06

T it #-27—0F
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Westinghouse Calibration Data Sheet
1
{Plant/ Unit BRAIDWOOD / 1 Data Sheet# _ A1R12-UT-046 v ok
Company EXELON Page 3 of 4
Comp / System RC
Procedure No. EXE-PDI-UT-2
Rev/ Chng. No. 3 : Cal. Checks Time \
Cal, Block No. 4654 7 103775 " “
Cal. Block Temp. 73 initial Calib. 0800
Themmometer S/N: 104248 - . \
Size e Seh 0531 s Initiat Calib. Date 4/24/06
Ferritic Austenitic Intermediate NiA Search Unit #1 Search Unit #2
{Each Major CRT Div. = 0.2 . Manufacture: Megasonics Manufacture,
- Intermediate NA Serial No.: o121 Serial No.. O
Cal. Direction:  [X JAxial [NA circ. Both - ] No. of Elemenfs: 2 No. of Elemenis: 3 3
[Final Calib. 0915 Size: 0.14°x0.30" Shape Rect Size: Shape_ L8
Scan Area:: toWeld [X] ) ] Freq. 4.0 MHz Style: CGD Freq. Syle: @ J o
1l toWeld (WA Final Calib. Date 4124108 Pxam Angle:  60° Mode: Long. Exam Angle Mode 2 2 g
L . Couplant Measured Angle: 60° Measured Angle: (o> SR
Code Category: R-A Code tem::  R01.20 Type: ULTRAGEL Il Wedge Styte: Integral Wedge Style: o :'ﬁ =4
- Bateh: 04325 D 8-
. Search Unit Cable Search tinit Cabi~ L (ln
. Recordable Exam ~
Access indications Sens Type: RG-174 Type: a‘;
Examination Area / Weld Yes | Mo | Geom ) Length: 8 No.ofCon. 0 Length: No. of Con
1RC-17-13 UPST X 58.5 dB instrument Settings instrument Settings
Make / Model:  Krautkramer USN 52R  Make / Model:
T — Serial No.: SAP 102282 Seriat No.: Y
- Delay: 0.000 Range: 2.0" Delay: " Range;
e MY Cal/Vel: 0.2306 Pulser: Dual Mt Cal / Vel Pulser:
| Damping: 1000 Reject: 0% Damping: Reject:
Remarks / Reason for incomplete Scan(s}) COMPONENT TEMP: 60° Rep. Rate: High Freq: 2-8 Rep. Rate: Freq:
. |NRIL. Scanned to maintain 5% - 20% ID roll or noise. No counterbore observed. | Filter. Fixed  Mode: Fullwave Filter: Mode: \
150% Coverage Achieved. Exam performed from pipe side anly due to valve * Reference Sensitivity (Sens.) Reference Sensitivity (Sens.) \
. Axal: 58.5dB Circ: N/A Axial: Circ:
~ Levet [ Date 4124106~ SDH Sensitivity:  Near SDH 3.0 @ 50% @ 43.508 SDH Sensitivily: A\
- ; Level 1l Data 4724706 Zero: 5.069 Zero: \
oof (‘,’u Zﬂﬂp Further Evaluation Required? [NJAJves [XIno
REVIEW / DATE
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ISI Program Plan
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Attachment 1-6
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 1 of 9)

Component

Weld Number: 1SG-05-SGSE-02

Code Category / Item: R-A / R1.20, Elements not Subject to a Damage
Mechanism

Configuration: Safe End-to-Nozzle Weld

Applicable Code Edition and Addenda
ASME Section X1 1989 Edition with no Addenda
Applicable Code Requirement

Table IWB-2500-1, Examination Category C-F-1, Figure IWC-2500-7 as supplemented
by Figure 4-3 of EPRI TR-112657 Revision B-A (Reference 8.1).

Figure 4-3 of Reference 8.1 depicts the required examination volume (A-B-C-D), which
includes the lower 1/3 thickness of the circumferential weld. There was no counterbore
detected, so the volume 2" each side of the weld toes (shown in Figure 4-2 of
Reference 8.1) was use to define the required examination volume.

As required by 10 CFR 50.55a, ASME Section XI 1995 Edition with 1996 Addenda
Appendix VIII, Performance Demonstration for Ultrasonic Examination System was used
for examination procedures, equipment, and personnel.

Code Case N-460, which accepts a reduction in examination coverage provided the
reduction is less than 10%.

Impracticality/Burden

The auxiliary feedwater safe end-to-nozzle weld and associated adjacent base materials
are approximately 1.1" thick. This full penetration weld is Inconel 690 material but is not
in contact with reactor coolant. This weld was shop fabricated and installed during the
Unit 1 steam generator replacement during the A1R07 refuel outage (fall 1998). Under
the Braidwood Risk-Informed 1S| Program, the welds associated with this particular
segment are considered Category R-A, Item R1.20, which are not subject to any specific
degradation mechanisms. Due to the physical configuration of the carbon steel nozzle,
which includes an adjacent taper running away from the circumferential weld, limitations
preventing scanning (limitation calculated to be 35.5% for nozzle side circumferential
scans) to attain coverage of 90% exist. In accordance with PDI-UT-10 requirements,
35, 40, 45, and 60 degree shear and 45 and 60 degree refracted longitudinal wave (RL.)
scans of this weld were performed to the extent practical. The aggregate examination
coverage achieved was 79%.
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Alternative Examinations or Testing

These examinations were performed using examination procedures and personnel
qualified under the Performance Demonstration Initiative (PDI) program administered
through the EPRI NDE Center, specifically, PDI-UT-10 which is qualified for single or
dual sided manual detection and circumferential length sizing for dissimilar metal welds.
In addition to performing the required volumetric examination to the extent practical,
numerous system leakage tests performed at system nominal operating pressure
(1005 psig) and temperature (443°F) have been completed with no evidence of leakage
associated with the auxiliary feedwater nozzle-to-safe end weld noted.

Radiography as an alternative is not feasible because access is not available for film
placement. No alternative examinations are planned for the weld during the current
inspection interval.

Justification for Granting Relief

No additional examinations were completed during the inspection interval; however, the
examination coverage of 79% along with the results of the pressure tests assure
boundary integrity has been maintained for this component.

Precedents

None.

References

8.1 EPRI TR-112657 Revision B-A, "Revised Risk-Informed Inservice Inspection
Evaluation Procedure"
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Plant / Unit BRAIDWOOD / 1 Data Sheet # A1R13-UT-013 " boof
Company EXELON Page of 7
Comp / System AUX FEEDWATER
Procedure No. EXE-PDI-UT-110
Rev / Chng. No. 07 NA Cal. Chacks, Time
Cal. Block No. BWD-141 " - . )
Cal. Block Temp. THF initial Calib. 08:20/08:25
Themometer S/N: SAP 105133 o .
Size 60"  Sch 1067 e Initial Calib. Date 1071372007
Austenitic [{ntenmediate NIA Search Unit #1 Search Unit #2 o
Each Major CRT Div. = 0.3°/04" : Manufacture: KBA Manufacture: KBA o
1 [termediat NIA Serial No.: BOXTZH Serial No.: BOVIVT 3 .
Cal. Direction:  [MiAJAxial Circ. Both [ b, 155811550 NO- of E!ementf.: 1 No. ?f E%ementsi ‘ 7 S
Size: 0.25 Shape. Round Size: 0.5 Shape: Round o 8 > (
Scan Area: 10 Weld Finat Calib 101007 | FeQ 225 MHz Style:  Comp-G Freq. 225MHz Styte: _ CompG_ > 3 &F -
I 1o Weld : Exam Angle: . 35° Mode:  Shear Exam Angle:  45° Mode:  Shear g T o
Couplant Measured Angle: 35° Measured Angle: 45° — g _f
fCode Category: R-A Code ltem: R01.20 Type: ULTRAGEL (I Wedge Style: MSWQC Wedge Styla: MSWQC w GU; o E
Batch: 05325 _ o L2
) Search Unit Cable Search Unit Cable =& =
Recordabls o f
i Exam oD -
Access Indications Sens Type: RG 174 Type: RG 174 [®) <
Examination Area / Weld Yes | Mo | Geom ) Length: 6 No.ofCon: 0O Length: 6 No.ofCon:. 0 % &
18G-05-SGSE-02 (35°) ¢ X 45.5 dB Instrument Settings instrument Settings %
15G-05-SGSE-02 (45°) * X 245dB{ Make/Model. Krautkramer USN 58L SW Make / Model, Krauthramer USN 58L SW
Sernal-No.: 104765 Serial No.: 104765
NIA Probe Delay: 8.1622 Range: 3.0" Probe Delay:  6.5253 Range: 4.0°
— Mif Cal/ Vel: 0.1321 Pulser. Square At Cal/ Vel: 0.1233 Pulser:  Square
[ ——s Damping: 500 . Reject 0% Damging: 500  Reject: 0%
Remarks / Reason for Incomplete Scan{s) COMPONENT TEMP: 86°F PRF:  Auto High Freq: 2.25-MHz PRF: Auto High Freq: 2.25MHz
Scanned wilh a 5-20% 10 rofl. Transducer 00X12M was used for Circ scan only. Filter: FIXED Mode:  Shear Filter: FIXED Mode: Shear
Transducer 00YJYT was used for Ax scan only. Shear scan on upstream side only. No Rectify:  Fulwave Voltage: 450 Rectify:  fFui Wave Voitage: 450
counterbora detected. \NRI. * See coverage piot for areas scanned. Pulse Width: 220 Pulse Width: 220
Examiners: .\ Level " Date 10/13/2007 Reference Sensitivity (Sens.) Referance Sensitivity (Sens.)
Douglas{Gronewold Axial: N/A Circ: 39.5d8 Axial; 18.5dB Circ: N/A
N/A Leve! N/A  pate N/A SDH Sensitivity. /A SDH Sensitivity. N/A
Display Delay: 0 Display Detay: 0
_ Further Evatuation Required? IN/Alves mNo T )
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Plant / Unit BRAIDWOOD /1 Data Sheet# _A1R13-UT-013 i o
Company EXELON Page of 7
Comp / System AUX FEEDWATER
Procedure No. EXE-PDI-UT-110
Rev / Chng. No. O/NA Cal. Checks Time
Cal. Block No. BWD-141 . i ] ]
Cal. Block Temp. T3E initial Calib. 13:35/713:40
Thermomaeter S/N: SAP 105133 "
Size 60" Sciv 106" e Initial Calib. Datg 1011372007
WA Fenitic Austenitic Intermediate NiA Search Unit #1 Search Unit #2 o
Each Major CRT Div. = 0.2"/0.2° - . Manufacture: RTD Manufacture: RTD le)
) o3 ntermediate NIA Serial No.: Ta871 Sefial No.: os-ass 3
Cal. Direction: [ X JAxial [NiA] Circ. [N/g Both . - ) , No. of Elements: 2 No. of Elements: v
= Final Cali. 455115001 sie:  (10x18)mm Shape Red ~  Size:  2(15x25)mm §'—"ﬁ"‘hape S
Scan Area: toweld [X] Final Catb Date_ | 107122007 | Frea 20MHz Stie:  TRLZ _  Freq. 20MHz Style:  TRLZ £ 3
T toWeld [aiA ) Exam Angle:  45° Mode: RL Exam Angle:  60° Mode: RL © ~°
Couplant Measured Angle: 45° ‘Measured Angle: 60° 2.
fcode Category: R-A Code ltem: R01.20 Type: ULTRAGEL Ut Wedge Style: Integrai Wedge Style: Integrai s R
—_— Batch: ~05325 o &
~ Search Unit Cable Search Unit Cable =8
Recordable ©0
Exam w
Access Indications Sens Type: RG 174 Type: RG 174 o
Examination Area / Weld Yes | No | Geom ) Length: 6 No.ofCon: 0O Length: 6 No.ofCon. 0 O
] - - - - m
15G-05-SGSE-02 (45°) * X 54.0d8 instrument Settings instrument Settings 8
. | :
18G-05-SGSE-02 (60") ¢ . 50.0dB |  Make / Model: Krautkramer USN 581 SW Make / Model: Krautkramer USN 58L SW
\ Serial No.: 104765 __ Serial No.: 104765
NIA Probe Delay: 9.902 Range: 2.0° Probe Delay: 12.064 Range: 2.0
I S — Mt Cal/ Vel: 0 70.245 Pulser. Square Mti Cal/ Vel: 0.1370 Puiser. Square
] Damping: Reject: 0% Damping: 500  Reject 0%
Remarks / Reason for Incomplete Scan(s) COMPONENT TEMP: 86°F PRF. Auto H' h Freq: 2.0 MHz PRF: Auto High Freq: 2.0WMHz
* See coverage plot for areas examined. Scanned with a 5-20% 1D roll. No Fitter: FIXED Mods: - RL Fiter: FIXED Mode: RL
counterbore detected. No examination looking upstream due to configuration of Rectify. _Fullwave Voltage: 450  Rectify: _FuiWave Voltage: 450
i 1 ) - | Pulse Width: 250~ Puise Width: 250
Examiners: Level ] Date 10/13/2007 Referanca Sensitivity (Sens.) Reference Sensitivity (Sens.)
s oid Axial: 480dB Circ N/A Axial: 44.0dB Circ: N/A
N/A Level N/A  Date N/A SDH Sensitivity: N/A SDH Sensitivity: N/A
Display Delay: 0 Dispiay Delay: 0
Further Evaluation Required? mYes mm ‘

9 - | juswiyoeny
(S-H21 1senbay Jel0H
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A Westinghouse NDE Company Cahbratsen Data Sheet Noves
: l . B
Plant / Unit BRAIDWOOD / 1 Data Sheet # A1R13-UT-013 & :
{Company " EXELON Page 3 of ki ' )
Comp / System REACTOR COOLANT \
Procedure No. EXE-PDI-UT-110 .
Rev / Chng. No. 0/NA Cal. Chacks Time
Cal. Block No. BWD-141 " N v
Gal. Block Temp. 3F initial Calib. 13:45
Thermometer S/N: SAP 105133 - . \
Size 60" Sch 106" e initial Calib. pam 10/13/2007 : \
WA Feritc  [X] Austeniic Intermediate NIA Search Unit #4 Search Unit 82
Each Major CRT Div. = 0.2" , Manufacture: Megasonics Manufacturey O
: - [ntermediate NIA Serial No.: Utos SerialNo.: \ S
Cal. Direction: m Axial | : [ Circ.. P¥R) Both . ; . No. of Elements: No. of Elements: B T
| N Final Calib. 1505 -1 Spe:  2015@5mm $ "——"R"""‘hape Size: S,2
Scan Area: | toweld [WA - ; : Freq. _15MHz Style: = ~CSS  Freq v ‘No o
| toWeid Final Calib. Date 10132007 | gvam Angler— 40° Mods: ~ RL Exam Angle: ™ z = 2 g
: , » Couplant Measured Angle: 40° Measured Angle: | T
Icode Category: R-A Codeitem: R01.20 Type: ULTRAGEL if Wedge Style: integral Wedge Styte: n3E
et N 2 (8,1 o
Batch: 05325 G5 C(g
Search Unit Cable o7~
Recordable Exam TR
Access indications Somo. | TPE: RG 174 Type: © g o B
Exarmination Area / Wetd Yes | No | Geom - Length; 6 No.ofCon. O Length: ol b7 g
: m
15G-05-SGSE-02 * X 55.5 dB Instrument Settings instrument § &
a0 S
Make / Model. Kreutkramer USN 58L SW Make / Model: '
C—— ] ' . Serial No.: 104765 Serial No.: ) \
—NIA Probe Delay: 8.1622 Range: _2.0° Probe Delay: "~ Range:
- o - M1 Cal/ Vet 0 2271 Puiser:__Square Mt Cal / Vet: __Pulser:
Damping:- Reject: 0% Damping: Reject:
Remarks / Reason for Incomplete Scan(s) COMPONENT TEMP: 88°F PRF. Auto High Freq 2QMHz PRF: Freq: -
*See coverage plot for areas scanned. Scanned with a 5-20% ID roll. No - Fiiter: FIXED _ Mode: RL Firteg Mode: hY
counterbore detected. Used to perform Circ scans only. NRI. Rectfy: _FulWave Voltage: 450  Rectty. __ Voltage:
~ ) A Pulse Width: 330 Puise Width: -
Examiners: _ _\ Y Lewel N Oate 1071372007 Reference Sensitivity (Sens.)_ Reference Sensilivity (Sens)  ~ \
Doug old - o Axiat: -N/A Circ. 51.5dB Axial: Circ: S
N/A Lavel N/A _ Date N/A SDH Sensitivity: N/A SDH Sensitivity. o N
Display Delay: 0 Display Delay: ' s
Rememfe é&i: ‘ ‘n; ™ !igfurmerEvamtionRequmd? -Yes -No o

EXEL O Ve mnmmtm sy - " JARD ACVIEW | DATE

_ LL**-\- o\elen




’ g . o o - |
A Westinghouse NDE Company Calibration Data Sheet |
. _ . T ‘
Plant / Unit BRAIOWOOD / 1 Data Sheet # A1R13-UT-013 " }QE} *
[[Company . - EXELON Page 4 of 7 )
Comp / System REACTOR COOLANT . Tlsme \
Procedure No. EXE-UT-350 '
Rev / Chng. No. 1/NA Cal. Chacks Timo I 02 ik B A
Cal. Block No. 4654 " . i o P
Cal. Block Temp. 77°E Wlnmal Calib, 13.07 STELL- 1
Thermometer S/N: SAP 105133 o . \
Size 6.0°  Scin 166 = initial Catlib. Date 1_017!2007 X
Y Fenitic Austenitic Intermediate WA Search Unit #1 ' SearchUnit#z S
Each Major CRT Div. = 0.2" . Manufacture: KBA Manufacturey 3
. - [ mermediate N/A Serial No.: 574679768 Serial No.: 2 2
Cal. Direction: - Axiat l@ Circ. |N/A Both ) o . No. of Elements: 2 No. of Elemen 3 p=
' - Final Callb. 15:26 Size: (35x10)mm Shape. Red . Size: 28 =2
an Area: toWeid [N/A . . Freq. - 40MHz Style: MSEB4E Freq. ® T oD
| toweld Final Calib. Date 10/7/2007 Exam Angle:  0° Mode: LONG Exam : N gg
Couptant Measured Angle: 0° Measured Angie: o@Dzt
‘iCode Category: R-A Code item: R01.20 Type: ULTRAGEL Il Wedge Style: Integra Wedge Style: ) (,D = 8 .
: Batch: 05325 ' , =K==
- Search Unit Cable Search Ugit Cab g ¢y * T
Access indications Sens. Type: RG 174 Type: w o
Examination Area / Weld Yes | No | Geom — | Length: € No.ofCon.. _0 Length: m
o ] Single | T - 8
1SG-05-SGSE-02 Sided IRA— instrument Settings Instrument Setyn
Make / Model. Krautkramer USN 58L SW Make / Model: .
\ Serial No.: 104765 SeralNo.: = Y N
~NA | Probe Delay: 9.2203 Range: - 20" Probs Delay: Range: \
T —_ Mt Cal/Vel: 0.227 Pulser: Square M Cal / Vet: Pulser:
Damping: 500 - Reject: 0% Damping: Reject:
Remarks / Reason for Incomplete Scan(s) ' COMPONENT TEMP: 84°F PRF: Auto High Freq: 4.0MHz PRF: Freq: N
0° cal for thickness and contour only. No counterbore detected. Fliter. FIXED _ Mode: __ Long Filter: Mode: %\ .
' : Rectify:  Full Wave Voitage: 450 Rectify: Voltage: )
. Pulse Width: 130 Pulse Width: .
i Date 10/07/2007 _ Reference Sensitivity (Sens.) Reference Sensitivity (Sens.) |
: Asdal: 28508  Cicc 285dB Axial: Circ: LY
I Date 10/07/2007 SDH Sensitivity: - N/A SDH Sensitivity: A
. Display Delay: 0 Display Delay: \
7Further Evaluation Requires? [NIRJves [X]no R

- _.’Q.’f.’o.‘?.»:w 1 .» T

Ae\vlen



LIMITATION TO EXAMINATION PageSof 7
Wesﬂnghouse NDE COmpcnv
PLANT BRAIDWCOD UNIT 1 PROCEDURE EXE-PDI-UT-110 REV. 0
5KETCH See pages 5 and 6 of report ‘ WELD # 15G--05-SGSE-02 WELD TYPE Safe End - Aux Feedwater
EXAMINER = * M[w oni ‘ DATE 10/15/2007
Douglaj Gr{)newold Leve! ll - , ,

'?l,

$The above referenced Dissimilar Metal Weld was examined in both the Axial and Circumferential directions. The Axial scans were performed utilizing
-§45° Shear, 45° and 60° RL search units. Due to the ID/OD ratio of the component, the Circ scans were performed with 35° Shear and 40° RL search
Hunits. No exam was performed looking upstream due to the nozzle configuration. The 35° Shear wave exam was performed on the nozzle side as a
Jsupplemental exam and no credit for coverage was taken on the nozzle side with this search unit.

[Below is the coverage calculation:

Axial Scans 93%
Circ Scans 65%
15812 = 79%

‘INOTE: See pages 6 of 7 of report for areas examined.
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Y J—— WOCLEARSERVICES TRRTOTe
= ' , " INSPECTION SERVICES Page § of 7

WELD PROFILE / DATA
| PLANT BRA\DWOOD UNIT 1 SKETCH ’ 1$G~05, Rev. 0
__Re 11SG-05-SGSE-02 PROCEDURE EXE-UT-350, Rev. 1/ EXE-PDI-UT-110, Rev. 0
. DATE 10772007 IDENT.  1SG-05-SGSE-02

¢

i [ I l

us Nﬁ!\loa 168 Los' /as 108" /06" ~/4
- §

- R {14
- INCONEL

-

: ) AN O
: ~ S !
/OOX ExXAM VoLume. | mg P g
' 2.25 {172 247554 s : A?Qa(covm 8—3?;
. - Acsieved 2 o g%

o] (143

7{7 ExAM\/omne. NOT coveeed ' ' . Cis% Qgi ‘ﬂi
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age? of 7
A Westinghousa NDE Company WELD PROFILE / DATA
JPLANT BRAIDWOOD UNIT 1 SKETCH 1SG-05, Rev. 0
SYST./COMP, RC/1SG-05-SGSE02 \.,... PROCEDURE ~EXE-UT-350, Rev. 1/EXE-PDI-UT-110, Rev. 0
EXAMINER DATE 107007 IDENT. 15G-05-SGSE-02

13
3

108" fo& n/,

1:- @L 355

C 1RC S(;AMQ ON LY

I5%sueaa. © A0°RL OfomTouass Wasic
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ATTACHMENT 2

Braidwood Station Unit 2 Limited Examinations



ISl Program Plan
Braidwood Station Units 1 & 2, Second Interval

10 CFR 50.55a RELIEF REQUEST I2R-50

Attachment 2-1

Braidwood Station Unit 1 Limited Examinations

Revision 0
(Page 1 of 1)

ComponentID | Outage | Cumulative Reference Remarks
Code Category | Examined | Examination | Sketch/Coverage
Code Item Coverage Plot
Achieved :
2RV-03-001 A2R07 87.64% Attachment 2-2 | Reactor Vessel Upper Head-to-Flange
Category B-A (4/1999) weld. Examination coverage for surface
ltem B1.40 examination (magnetic particle) was 100%
with no recordable indications, no
recordable indications noted in any of the
ultrasonic scans.
2PZR-01-N2 A2R07 83.64% Attachment 2-3 | Pressurizer Spray Nozzle-to-Shell Weld.
Category B-D (4/1999) No recordable indications noted in any of
ltem B3.110 the ultrasonic scans performed.
2PZR-01-N3 A2R07 80.9% Attachment 2-4 | Pressurizer Relief Nozzle-to-Shell Weld.
Category B-D (4/1999) No recordable indications noted in any of
ltem B3.110 the ultrasonic scans performed.
25G-01-SGC-02 | A2R13 88.4% Attachment 2-5 | Steam Generator Tube Sheet-to-Stub
Category C-A (4/2008) Barrel weld; scanning limitations due to
Item C1.30 adjacent plug/branch connections, weld

pads and identification plate. No recordable
indications noted in any of the ultrasonic
scans performed.




ISl Program Plan
Braidwood Station Units 1 & 2, Second Interval

1.0

2.0

3.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-2
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 1 of 13)

Component

Weld Number: 2RV-03-001

Code Category / Item: B-A/B1.40

Configuration: Reactor Vessel Head-to-Flange Weld

Applicable Code Edition and Addenda
ASME Section XI 1989 Edition with no Addenda (including Mandatory Appendices)
Applicable Code Requirement

Table IWB-2500-1, Examination Category B-A, requires volumetric examination of Item
B1.40 (Head-to-Flange welds). Table IWB-2500-1 Note (2) states essentially 100% of
the weld length shall be examined.

Figure IWB-2500-5 depicts the required examination volume (A-B-C-D), which includes
the circumferential weld and the adjacent base metal on either side of the weld
extending to a distance of one-half the thickness of the wall from the extremities of the
weld crown.

ASME Section XI Mandatory Appendix | requires ultrasonic examination of vessel welds
greater than 2" thick to be conducted in accordance with ASME Section V, Article 4.

ASME Section V, Article 4 requires:

T-441.3.2.4 Extent of Scanning: Wherever feasible, the scanning of the examination
volume shall be carried out from both sides of the weld on the same surface. Where the
configuration or adjacent parts of the component are such that scanning from both sides
is not feasible, this fact shall be included in the report of the examination.

T-441.3.2.5 Angle Beam Scanning: Wherever feasible, each examination shall be
performed in two directions, i.e., approaching the weld from the opposite directions and
parallel to the weld from opposite directions.

T-441.3.2.6 Scanning for Reflectors Oriented Parallel to the Weld: 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 through the entire volume of weld metal.
The adjacent base metal in the examination volume must be completely scanned by two
angle beams, but need not be scanned by both angle beams from both directions.

Code Case N-460, which accepts a reduction in examination coverage provided the
reduction is less than 10%.



ISl Program Plan
Braidwood Station Units 1 & 2, Second Interval

4.0

5.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-2
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 2 of 13)

Impracticality/Burden

The reactor vessel head-to-flange weld has a nominal thickness of 7.0" and is clad with
stainless steel on the inside diameter surface. The surface geometry of the flange
obstructs the ultrasonic transducer movement that is needed to examine the Code
required volume from the flange side. The propagation for the ultrasonic beam was in
the shear mode. Normally this mode would allow the ultrasonic beam to reflect off the
inside surfaces and create a two-beam axis at right angles to each other; however, the
presence of the stainless steel cladding precludes the ultrasound beams from reflecting
at the inside diameter from the shell/cladding interface. In addition to the examination
limitations encountered due to the flange configuration and inside diameter cladding,
additional examination restrictions are caused by the presence of three lifting lugs
located on the reactor vessel head. These limitations preclude complete coverage of the
full volume for the required scanning directions mandated by ASME Section V and
Section XI. These limitations are inherent to the original design of the reactor vessel
head. Conformance with the ASME Section Xl requirements for essentially 100% of the
volumetric coverage would require extensive structural modifications to the reactor
vessel head.

Alternative Examinations or Testing

In addition to performing the 0, 45, and 60 degree ultrasonic scans required by
Appendix |, additional 30 and 40 degree ultrasonic scans were performed in lieu of the
70 degree scan as permitted by Section V, Article 4, T-441.3.2.1 to supplement
coverage. The calculated volumetric coverage achieved for all combined scans was
documented as 87.64%.

The Code required surface examination area (B-E as depicted in Figure IWB-2500-5)
was fully achieved (100% coverage) utilizing the magnetic particle method. In addition
to the required surface examination, numerous system leakage tests (ASME Section Xl
Category B-P and Generic Letter 88-05) at nominal system operating pressure (2235
psig) and temperature (557°F) as well as bare metal visual examinations of the upper
reactor head associated with the First Revised Order EA-03-009 have been completed
with no evidence of leakage associated with the reactor vessel head-to-flange weld
noted during the course of the interval.

Radiography (RT) is not a desired option because RT is limited in the ability to detect
expected degradation mechanisms such as service induced cracking. Additionally, RT
has not been qualified through performance demonstration.



ISl Program Plan
Braidwood Station Units 1 & 2, Second Interval

6.0

7.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-2
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 3 of 13)

Justification for Granting Relief

No additional examinations were completed during the inspection interval; however, the
aggregate examination coverage achieved 87.64% along with the results of the
completed surface examination, system pressure tests, and bare metal visual
inspections performed throughout the inspection interval provide reasonable assurance
that pressure boundary integrity has been maintained for this component. There were
no indications noted during any of the examinations (surface, volumetric, and visual)
performed during the course of the interval.

Precedents

Similar examination limitations for reactor head-to-flange welds were encountered and
similar examination coverage was accepted for the following units:

Byron Station Units 1 and 2:

Letter from R. Gibbs (U. S. NRC) to C. G. Pardee (Exelon Generation Company, LLC),

"Byron Station, Unit Nos. 1 and 2 — Inservice Inspection Program Second Interval Relief
Requests 12R-22, 12R-23, 12R-25, and 12R-53 (TAC Nos. MD4099, MD4100, MD4101,
MD4102, MD4103, MD4104, MD4105, and MD4106)," dated January 15, 2008
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Attachment 2 - 2
Component: 2RV-03-001
UT-EXAM-01, Rev. 0 Sheet 4 of 13 February, 1999
ULTRASONIC EXAMINATION DATA

Station: BRAIDWOOD Unit: 2 Procedure/ Rev.: _NDT-C-30/7 Date: _4-30-99 Page 1 of 1
Calibration Report No.: Axial; _ 89BR2-UTC-053 Circ.: N/A Exam. Report No..  99BR2-UTD-048
System: REACTOR VESSEL Component#  2RV-03-001 Weld Type: _ REACTOR HEAD - FLANGE
Component Size: _48' Schedule / Thickness. N/A / 7.0° Material. _CS / S5 CLAD
Component Temp./ LD.# _71°F / 193748 Couplant: _ULTRAGEL Il Batch# 99125
Scan Gain:  _45.2dB Axiat: N/A Circ. N/A
Lo Reference Point: 0.0° Wo Reference Point: _WELD CENTERLINE
Performed Indications
YES NO NO YES
H
1._Angle Beamn - Normal - Against Flow N/A X N/A NA
2 Angle Beam - Normal - With Flow N/A X N/A NA
3. Angle Beam - Along Weld - CW N/A X N/A N/A
4. Angle Beam - Along Weld - CCW N/A X N/A N/A
5. _Thickness Across Weld and Base Metal X N/A 7.00° 7.00° 7.00°
UP STRM WELD DN STRM
Comments:
- 0° EXAMINATION.

- NO RECORDABLE INDICATIONS. L
- * REFERENCE 99BR2-UTD-051 FOR THICKNESS AND COVERAGE INFORMATION.. -
- WELD AND BASE METAL STRAIGHT BEAM WAS PERFORMED.

- GAIN ADJUSTED TO MAINTAIN 80% BACK WALL.

- 45° INFORMATION REFERENCE 988R2-UTD-051.

- 60° INFORMATION REFERENCE 99BR2-UTD-052.

Examiner: “4 / /g ﬁ-——:— Level. # Date:  4-30-99
Reviewer: Mi%g/ / &&a&? ‘ Level: 'ﬂ: Date: 5:/ é / ?7

Reviewer: Level: :/f Date: S$-/ 3 ° 7]

I\,
Others: D' éfé; &M Q; Date: 5:// 3,165'0[
Vove e

ANI: Date: S -\»-Q g
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Attachment 2 - 2

Component: 2RV-03-001

UT-EXAM-01, Rev. 0

Sheet 5 of 13

February, 1999

ULTRASONIC EXAMINATION DATA

Station: BRAIDWOOD Unit 2 Procedure’/ Rev.. NDT-C-30 Date 4-30-59 Page 1 o 1
Calibration Report No.. Adal:  88BR2-UTC-054 Cire.  NA Exam. Report No.: _ 89-8R2-UTD-049
System: REACTOR HEAD Componant #  2RV-03-001 Weld TYP8.  peacTOR HEAD TO FLANGE
Component Size: 48’ Scheduis / Thickness: N/AJ7.0” Maderid: CS
Component Temp. /1.0 # 7121193748 Couplant. ULTRAGEL i Batch# 99125
Scan Gain: 8508 Agal: X Circ.; NA
Lo Reference Paint:  _0° Wo Reference Point: _WELDCL
Performad indications
YES NO NO YES
1. Angle Beamn - Normal - Against Flow NA NA
2 Angls Beam - Normal - With Flow N/A X N/A
3._Angle Beam - Along Weld - CW N/A N/A N/A
4. Angle Beam - Along Weld - COW NA N/A N/A
5, Thickness Across Weld and Base Metal - NA * ®
UP STRM WELD DN STRM
Comments:
.NO RECORDABLE INDICATIONS - NRI
*REF 99BR2-UTD-051 FOR THICKNESS AND COVERAGE DATA.
MAINTAIN A 10% 1D ROLL
LIMITED EXAM PERFORMED AGAINST FL.OW DO TO FLANGE
0 INFORMATION REFERENCE 98BR2-UTD-048
45° INFORMATION REFERENCE 98BR2-UTD-051
60° INFORMATION REFERENCE 99BR2-UTD-052
40° INFORMATION REFERENCE 99BR2-UTD-050
30° / 2.25MHz
Exarminer JOSPH SERTH < - ,./,f//}'/ % ,CL teval: )i Data:  4-30-89
Reviewer. W"-f"‘*’ Lovet: Il Dete: §-1e-19
ANIi: \«\._L,LA___.. Date: A P g
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Attachment 2 - 2
Component. 2RV-03-001
UT-EXAM-01, Rev. 0 Sheet 6 of 13 February. 1999
ULTRASONIC EXAMINATION DATA

Station: _BRAIDWQOOD Unit 2 Procedure/ Rev.: NDT-C-30 Date 4309 Page 1 of _1_
Calibration Report No.: Axial: _98BR2-UTC-055 Circ. _NA Exam. Report No.: _99-BR2-UTD-050
System: REACTOR HEAD Component #. 2RV-03-001 Weki TYPS.  reactor neso To FLANGE
Component Size: 48 Schedule / Thickness: N/A/7.07 Matarial CS
Component Temp. /1.D.# _71°/ 103748 Couplant: _ULTRAGEL i Batch# 099125
Scan Gain: _65dB Axigl: X Circ. NA
Lo Reference Point _0° Wo Reference Point _WELD CL
Performed Indications
ves | no | NO YES
. A
1._Angle Beam - Normal - Against Flow X NA | X NA
2 Angio Beam - Nomal - With Flow x | wal x , NA
3. Angle Beam - Along Weid - CW NA X_| NA N/A
4. Angle Beam - Along Weld - CCW va | x| wa NA
5. Thickness Across Weld and Base Metal . x | nA ' . .
UP STRM WELD DN STRM
Comments:

.NO RECORDABLE INDICATIONS - NRI
*REF 99BR2-UTD-051 FOR THICKNESS AND COVERAGE DATA.
MAINTAIN A 10% ID ROLL
LIMITED EXAM PERFORMED AGAINST FLOW DO TO FLANGE
0°INFORMATION REFERENCE 988R2-UTD-048
45° INFORMATION REFERENCE 99BR2-UTD-051
60° INFORMATION REFERENCE 99BR2-UTD-052
30° INFORMATION REFERENCE 99BR2-UTD-049

40° / 2.25MHz
Examiner.  _JOSPH SERTH ~..4//’ 1 / JZ% Lova: Nl Date: _4-30-89
— Mﬁ/é@ o ZL__ o _5/7/77
Reviewer: teve: _ J0 Date: _S-12-94

Others: @SQQ‘,\Qﬁ Ag{; ‘ Dete: 5['5/4‘7

AN Ms— Dater -\ -Rq
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Attachment 2 - 2
Component: 2RV-03-001

/2.

UT-EXAM-01, Rev. 0 Sheet 7 of 13 February, 1999
ULTRASONIC EXAMINATION DATA
Station: BRAIDWOOD Unit 2 Proceduref Rev. NDT-C-30 77 Date: 43089 Page { of

Calibration Report No.: Aal:  _ 88BR2-UTC-056

REACTOR VESSEL Component #: 2RV-03-001

Circ.: _98BR2-UTC-056

Exam. Report No..  88BR2-UTD-051

System: Weild Type: _REACTOR HEAD - FLANGE
Component Size: 48 Schedule / Thickness: NA /70 Matenial: CS5/55 CLAD
Component Ta‘m 0. # 71%F | 193748 Couplant: ULTRAGEL (I Batch #: 99125
Scan Gain: N/A Axial: 59.4 dB Circ.:. 59.4 dB
Lo Reference Paint: 0° Wo Reference Paint: WELD CENTERLINE
45° SHEAR Pearformad Indications
YES NO NO YES
1. Angle Beam - Normal - Against Flow X NA | X NA
2 Angle Beam - Normal - With Flow X NA | X N/A
3. Angle Beam - Along Weld - CW X N/A X N/A
4. Angle Beam - Along Weld - CCW X NA | X NA
5. Thickness Across Wekd and Base Msial NA X NA N/A NA
UP STRM WELD DN STRM

COMMENTS:

® o & w N

THERE WERE NO RECORDABLE INDICATIONS.
EXAM WAS LIMITED AGAINST FLOW DUE TO FLANGE.

REFER TO ATTACHED SHEETS FOR THICKNESS AND COVERAGE INFORMATION.

THE ABOVE SCAN GAIN WAS USED TO MAINTAIN A 10% ID ROLL.
FOR 0° INFORMATION REFER TO 99BR2-UTD-048.
FOR 60° INFORMATION REFER TO 89BR2-UTD-052.

Examiner: RONALD P. NiZIOL 7 : . W Level: I Date:

Reviewer. W,««aﬁ.g/ /M - Love: ZZL_ Date:

4-30-99

5'/7_/

Reviewear: /)W—WA/ Love: Dae §-11-91
Others: DS‘ CO\”—\‘F——V«I\Q\ Date: 67'\3[61:01
ANIE j\ L Date: S -\»€q




Heler Request 1IZH-bU
Attachment 2 - 2
Component: 2RV-03-001

NDE-COV-01, Rev. 0 Sheet 8 of 13 , February, 1999
EXAMINATION COVERAGE
Station: BRAIDWOOD Unit: 2 Date: 5-3-99 Page 2 of 12
System: REACTOR VESSEL Comp. ID: 2RV-03-001 Exam. No.. 99BR2-UTD-051
Config: peacToRHEAD ' FLance Procedure/ Rev.: ynr1.c.30 7 8 NDT-Z-1 11
Examiner: RICH SCERINE Level: ]
Examiner: RON NIZIOL Level: Il

Notes: LIMITATION DUE TO 3 TENSIONING LUGS AND FLANGE

NDE Method: UT X MT N/A PT _NA

Comments: SEE ATTACHMENT 1 COVERAGE SUMMARY FOR EXAMINATION
PERCENTAGE BREAK DOWN.

ASME Section XI Examination Volume Achieved: 87.64%
Attachments: Yes / No YES

REVIEWER: M cchae/ m LEVEL: 7 DATE: % //2 Z,Z?
. OTHERS: Mo P3%h3(a9 ever @ DATE:  g-12-1%
14
ANII: /R VOV DATE:  S-vnas




Relief Request 12R-50
Attachment 2 - 2
Component:. 2RV-03-001

Sheet 9 of 13 Report # 99BR2-UTD-051

Page: 30F 12 /

Site: Braidwood Unit. 2

Systemn: Effctor Vessel Examiner:  Richard Scerine LEVEL: i

HWeld iD: 2RV-03-001

Config: REACTOR HEAD / FLANGE Examiner:  Ron Niziol LEVEL: I
FLOW &

Procedure # NDT-Z-1/1 Calibration Sheet # 99BR2-UTC-53,54,55,56,57
NDE METHOD X ur PT MT Notes: Supplemental Exams 30° & 40° ”

VESSEL COVERAGE SUMMARY
= 9.40" ( 2.40" WELD CROWN AND 3.50" (T ) SIDE 3,50 B) SIDE JIT = 7.00" WELD LENGTH = 525,15 |
otal Weld Metal Volume = 5881.68 cu. in. |[rotat Base Metal votume = 29019.80 cu.n. ]

#1_TENSION LUGS (3 EA.) 3" X 8" WIDE FOR A TOTAL OBSTRUCTION OF 0.11% (18.0)
f #2 FLANGE (SEE BELOW FOR PERCENTAGES)
l WELD METAL EXAMINATION _r BASE METAL EXAMINATION
SCAN | EXAM VOLUME / TOTAL VOLUME = | % EXAM || SCAN EXAM VOLUME / TOTAL VOLUME | % EXAM
o° 58681.68 cu.In / 5881.68 cu.ln, 100.00% )] ©0° 23159.12 cu.ln. /1 28019.80 cu.In. 79.80% |

4180.19 cu.In / 5881.68 cu.ln. 71.07% 45° 28263.58 cu.ln. / 28019.80 cu.in. 97.40% Ji
30°(T) 5881.68 cu.In / 56881.68 cu.ln, 100.00% 60° 28557.66 cu.in. / 28019.80 cu.In. 98.41%
40°(T) 2457.70 cu.In / 5881.88 cu.In. 41.79% || 45°CW || 23158.12 cu.ln. / 28018.80 cu.in. 79.80%
40° (B) 5875.24 cu.ln / 5881.68 cu.ln. 98.89% || 45°CCW § 23158.12 cu.ln. / 28019.80 cu.ln. 79.80%

45°CW |l 5881.68 cu.ln/5881.68 cu.In. 100.00% JI 60° CW 231_5%12 cu.in. /28019.80 cu.in. 79.80%
45° CCW 5881.68 cu.in / 5881.68 cu.In. 100.00% }i60° CCW || 23159.12 cu.In. / 28019.80 cu.in. 79.80%

680° CW 5881.68 cu.In / 5881.68 cu.in. 100.00% JITOTAL 594.81% + 7 = 84.97% BMV EXAMINED
680° CCW ' 5881.68 cu.In / 5881.68 cu.In. 100.00%
TOTAL 812.75% + 9 = 90.31%

PREPARED BY:

REVIEWED BY: /?’/%,/ M@ Ly 7L pate: 5 /72/99

REVIEWED BY: /2 W »ic s & /‘?? DATE: $-73-9%

) ‘"ANM: .




I

PERCENT CALCULATED

WELD MATERIAL

0° 100.00%
30°B 71.07%
30°T 100.00%
40°B 41.79%
40°T 89.89%
45° CW 100.00%
45° CCW ' 100.00%
60° CW 100.00% AVERAGE
60° CCW 100.00%  90.31%
BASE MATERIAL PERCENT CALCULATED
| 0° 79.80%
45° 97.40%
60° 98.41%
45°CW 79.80%
45°CCW 79.80%
60°CW 79.80% AVERAGE
60°CCW 79.80%  84.97%
TOTAL WELD METAL 90.31%

TOTAL BASE MATERIAL  84.97%
TOTAL EXAMINATION COVERAGE 87.64%

MERE UTILIZED FOR TOTAL EXAMINATION COVERAGE CALCULATIONS.

AU

COMMENTS

30° USED TO SUPPLEMENT 45°, % COVERAGE BASED ON 30°
30° USED TO SUPPLEMENT 45°, % COVERAGE BASED ON 30°
40° USED TO SUPPLEMENT 80°, % COVERAGE BASED ON 40*
40° USED TO SUPPLEMENT 60°, % COVERAGE BASED ON 40°

- "B"FLANGE SIDE OF WELD

"T" HEAD SIDE OR WELD

i
REFERENCE EXAMINATION VOLUME COVERAGE PLOT, PAGE 7 OF 12, FOR ALL ANGLES PERFORMED. THE ABOVE ANGLES

PAGE: 4 OF 12

€L 40 Ol 189yS
100-E0-AHZ ueuodwoy

PREPARED BY: 4 DATE: S/ 75
REVIEWED BY: Mwﬁaf/ Aofbeid Lv 2T DATE: ﬁ/ /2 / 29
REVIEWED BY: /]W 7‘\;/' sb4 DATE: 5-13-41
AN L b o DATE: S_\%.a 4

Z - 2 uswyorly
_0g-Ye] isenbay jeley
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Relief Request 12R-50
Attachment 2 - 2

NDE-ATTACH-01, Rev O Component: 2RV-03-001 February, 1999
Sheet 11 of 13
STATION: BRAIDWOOD UNIT: 2 PAGE 5 oOF V7

l §

PROCEDURE/REV.: NDT-C-30 Rev. 7 & NDT-Z-1 Rev. 1 REPORT NO.: _95BR2-UTD-051

SYSTEM: REACTOR VESSEL COMPONENT: 2RV-03-001
2 [
O .._ (3)
on 2= SN B8 Sa 0 3
() Id [
o o : l '\
©) 2 8
G /7 48 0" (Hoe ¢ a
LI Ow Q=i O e 0 o
M 1) Or Ou Om s QO Qs O LAV
) 9 Qe O Om Qe O«w On n
$Xea Qs Qw Q0 Pr Os Ow Of. |l
. Qss O» O Ou 3.C l
18 G e M e QA () = > 2 Sxow ‘:0‘ =
“ Qse Osms Ou  Oess ’
L] g% Qo Qe ¢ Qr Qoe Cue % %)
. © Om Qe Om On QOn O QOn A
Ba s On D O (s Qs Ow O«% 1o frd
N, < Qe On O o ld
% Om Own Qau Oz On 10, 0 0
4 \ze Qe Ore ‘:lo
0 0
@ 5 ¥,
o O
0" & W 040
UT SCANNING LIMITATIONS W wow WO
# 0 FROM “L." TENSIONING LUG § " WIDE 80*
#2 162 * FROM "L” TENSIONING LUG 8 " WIDE
< 324 ° FROM “L° TENSIONING LUG 8 " WIDE
#4 380° FLANGE
cXAMINER; /m,//,( ﬁ,_w LEVEL: S s Sl pare:  ¥-30-9%

nevewen. Plickog) Cotfnm> e T e _5/r2/79
; uiig

DATE: 5-12-99

OTHER: « ) oate:  S/13[99
ANII: L DN P DATE: S 33




Relief Request I2R-50
Attachment 2 - 2
Component: 2RV-03-001

NDE-ATTACH-01, Rev O

February, 1999

Sheet 12 of 13

PAGE 6 of 12

STATION: BRAIDWOOD UNIT: 2
PROCEDURE/REV.: _NDT-C-30 Rev.7 8 NDT-Z-1 Rev. 1 REPORT NO.: 998R2-UTD£(5)1T o e
' E:
SYSTEM: REACTOR VESSEL COMPONENT: 2RV-03-001 Pages 7 of 12 through
12 of 12 are 1:1 scale drawings
and are not included
\ Y
k—c 7
: » _
| 85.1Z ( OUTSIDE RADIUS ) - 87.85" ( INSIDE RADIUS ) = 7.27°

727 +223636 or364" 364"+ 87.85 = 91.4¢"
C=(2n)(SIN<)
C© = (2) (91.49) (SIN 68")
C =(2) (91:49") (0.9135)
C = 167.166°
CIRCUMFERENCE = zd = 1 C = x ( 167.16") =525.15"

EXAMINER: = /'__{J% LEVEL: v s Ay mre: 32077

REVIEWER:  PlccAao/MOlLetT>  Lever /48 oare:  _5// 2/79
REVIEWER: TY M LEVEL: ar pavE: S /2-9¢
A 1 4
- AN L e paTE: S ~\v3»-sq



Heuer Hequest 1ZH-bU
Attachment 2 - 2
Component: 2RV-03-001
UT-EXAM-01, Rev. 0 Sheet 13 of 13 February, 1999

ULTRASONIC EXAMINATION DATA

Station: BRAIDWOOD Unit: 2 Procedure/ Rev.: NDT-C-30/7 Date: _4-30-99  Page 1 of 1
Calibration Report No.: Axial: _98BR2-UTC-057 Cire.: 98BR2-UTC-057 Bxam. Report No.: _S9BR2-UTD-052
System: REACTOR VESSEL Component# _ 2RV-03-001 Weld Type: _ REACTOR HEAD - FLANGE
Component Size: _48' Schadule / Thickness: N/A / 7.0 Matenal: CS / SS CLAD
Component Temp. /1.O.# _71°F / 193748 Couplant _ULTRAGEL | Batch# 99128
Scan Gain:. _N/A Axial 63.0d8 Circ.: 63.0d8B
Lo Reference Point: 0.0 Wo Reference Point _WELD CENTERLINE
Performed Indications
YES | NO NO YES

1. Angle Beam - Nomal - Against Flow X N/A X N/A
2 Angle Beam - Normal - With Flow X N/A X N/A
3. Angle Beam - Along Weld - CW X N/A X N/A

‘ 4. Angle Beam - Along Weld - CCW X N/A X N/A

. } 5. Thickness Across Weld and Base Metal * N/A ° . .
UP STRM WELD DN STRM

Comments:
- 80° EXAMINATION.
- NO RECORDABLE INDICATIONS.
- * REFERENCE 88BR2-UTD-051 FOR THICKNESS AND COVERAGE INFORMATION.
- LIMITED SCAN AGAINST DUE TO FLANGE.
- THE ABOVE SCAN GAIN WAS USED TO MAINTAIN A 10% D ROLL.
- 0° INFORMATION REFERENCE 99BR2-UTD-048.
- 45° INFORMATION REFERENCE 98BR2-UTD-051.

Examiner: %‘1{ ;//45_ , S_:..__/«* : Level: 1l Date: 4-30-99

.

Reviewer. /7% Lovet: ZZZ Date: 5: /é / fj

Raviewer: /) VW/ Level. ﬂ Date: S-/3- 77

Others: | D \ QQ\..\ I_NQ Date: 5/‘ t)/qc?
ANIE: \"—4—*—-———— Date: S ~'3-G g




ISI Program Plan

1.0

2.0

3.0

Braidwood Station Units 1 & 2, Second Interval

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-3
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 1 of 24)

Component

Weld Number: 2PZR-01-N2

Code Category / Item: B-D/B3.110

Configuration: Pressurizer Spray Nozzle-to-Vessel Weld

Applicable Code Edition and Addenda
ASME Section XI 1989 Edition with no Addenda (including Mandatory Appendices)
Applicable Code Requirement

Table IWB-2500-1, Examination Category B-D requires volumetric examination of Item
B3.110 (Pressurizer Nozzle-to-Vessel welds).

Figure IWB-2500-7(b) depicts the required examination volume (A-B-C-D-E-F-G-H),
which includes the actual circumferential weld and adjacent base metal on either side of
the weld extending to a distance of one-half the thickness of the wall from the extremities
of the weld crown.

ASME Section XI Mandatory Appendix | requires ultrasonic examination of vessel welds
greater than 2" thick to be conducted in accordance with ASME Section V, Article 4.

ASME Section V, Article 4 requires:

T-441.3.2.4 Extent of Scanning: Wherever feasible, the scanning of the examination
volume shall be carried out from both sides of the weld on the same surface. Where the
configuration or adjacent parts of the component are such that scanning from both sides
is not feasible, this fact shall be included in the report of the examination.

T-441.3.2.5 Angle Beam Scanning: Wherever feasible, each examination shall be
performed in two directions, i.e., approaching the weld from the opposite directions and
parallel to the weld from opposite directions.

T-441.3.2.6 Scanning for Reflectors Oriented Parallel to the Weld: 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 through the entire volume of weld metal.
The adjacent base metal in the examination volume must be completely scanned by two
angle beams, but need not be scanned by both angle beams from both directions.

T-441.3.2.7 Scanning for Reflectors Oriented Transverse to the Weld: The angle beam
search units shall be aimed parallel to the axis of the longitudinal and circumferential
welds. The search unit shall be manipulated so that the ultrasonic beams pass through
of the examination volume. Scanning shall be done in two directions 180 degrees to



ISl Program Plan
Braidwood Station Units 1 & 2, Second Interval

4.0

5.0

10 CFR 50.55a RELIEF REQUEST I12R-50
Attachment 2-3
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 2 of 24)

each other to the extent possible. Areas blocked by geometric conditions shall be
examined from at least one direction.

Code Case N-460, which accepts a reduction in examination coverage provided the
reduction is less than 10%. :

Impracticality/Burden

The pressurizer vessel spray nozzle-to-vessel weld is approximately 2.7" thick. The
pressurizer nozzle and vessel are clad with stainless steel on the inside diameter
surface. The geometry of the nozzle along with the presence of the cladding on the
inside diameter of the pressurizer result in limited access to the entire examination
volume. The propagation for the ultrasonic beam was in the shear mode. Normally this
mode would allow the ultrasonic beam to reflect off the inside surfaces and create a two-
beam axis at right angles to each other; however, the presence of the stainless steel
cladding precludes the ultrasound beams from reflecting at the inside diameter from the
shell/cladding interface. The nozzle geometry tapers away from the weld resulting in
limited scanning surfaces available for transducer coupling on the nozzle side of the
weld resulting in additional examination limitations. These factors result in limited
examination coverage from the scan directions required by ASME Section V and
Section XI. These limitations are inherent to the original design of the pressurizer
vessel. Conformance with the ASME Section XI requirements for essentially 100% of
the volumetric coverage would require extensive structural modifications to the
pressurizer vessel. '

Alternative Examinations or Testing

In addition to performing the 0, 45 (recorded as 46 degrees in coverage calculation
data), 60, and 70 degree scans to the extent practical as required by Appendix |,
additional 30 and 40 degree scans were performed to supplement coverage. The
aggregate examination coverage achieved was 83.64%. '

in addition to completing the required volumetric examination to the extent practical,
numerous system leakage tests (ASME Section XI Category B-P and Generic

Letter 88-05) at nominal system operating pressure (2235 psig) and temperature (557°F)
as well as the bare metal visual examinations associated with NRC Bulletin 2004-01 of
the upper pressurizer vessel head were completed with no evidence of leakage
associated with the pressurizer spray nozzle-to-vessel weld noted during the course of
the interval.

Radiography as an alternative is not feasible because access is not available for film
placement.



ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval

6.0

7.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-3
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 3 of 24)

Justification for Granting Relief

No additional examinations were completed during the inspection interval; however, the
examination coverage of 83.64% along with the results of the pressure test and bare
metal visual inspections provide reasonable assurance that pressure boundary integrity
has been maintained for this component throughout the interval.

Precedents

Similar examination limitations for pressurizer spray nozzle -to-shell welds were
encountered and similar examination coverage was accepted for the following units:

Byron Station Units 1 and 2:

Letter from R. Gibbs (U. S. NRC) to C. G. Pardee (Exelon Generation Company, LLC),
"Byron Station, Unit Nos. 1 and 2 — Inservice Inspection Program Second Interval Relief
Requests 12R-22, 12R-23, 12R-25, and I12R-53 (TAC Nos. MD4099, MD4100, MD4101,
MD4102, MD4103, MD4104, MD4105, and MD4106)," dated January 15, 2008

Callaway Unit 1:

Letter from D. Terao (U. S. NRC) to C. D. Naslund (Union Electric Companyy), "Callaway
Plant, Unit 1 - Relief Request ISI-41 for the Second 10-Year Inservice Inspection Interval
(TAC No. MD3437)," dated January 18, 2007

Wolf Creek Unit 1:

Letter from D. Terao (U. S. NRC) to R. A. Muench (Wolf Creek Nuclear Operating
Corporation), "Wolf Creek Generating Station — Relief Request 12R-34 for the Second
Ten-Year Interval Inservice Inspection (TAC No. MD0288)," dated November 20, 2006

Catawba Unit 1:

Letter from E. C. Marinos (U. S. NRC) to D. Jamil (Catawba Nuclear Station), "Catawba
Nuclear Station, Unit 1, Request for Relief 05-CN-004, Limited Weld Examinations
During End-of-Cycle 15 Refueling Outage (TAC Nos. MC8337, MC9171, MC9172.
MC9199, MC9173, MC9202, MC9174, MC9175, MC9176, MC9177, MC9178 and
MC9179)," dated September 25, 2006



ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-3
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 4 of 24)

Catawba Unit 2:

Letter from E. C. Marinos (U. S. NRC) to D. Jamil (Catawba Nuclear Station), "Catawba
Nuclear Station, Unit 2, Request for Relief from the Requirements of the ASME Code
(TAC Nos. MC7004, MC9197, MC9198. MC9199, MC9200, MC9202, MC9203,
MC9204, MC9205, MC9206 and MC9207)," dated April 3, 2006



Relief Request 12R-50
Attachment 2 - 3 ]
Component: 2PZR-01-N2 ,

NDE-COV-01, Rev. 0 | Sheet 5 of 24 February, 1999
EXAMINATION COVERAGE

}Station: BRAIDWOOD Unit: 02 Date: 04/27/99 Page 1 Qf 20
System: PRESSURIZER Comp. ID: 2PZR-01-N2 Exam. No.: 998R2-UTD-—025
Config: SPRAYNOZZLE to PRESSURIZER Procedure/ Rev.: NDT-C-5, REV. 4

| NDT-Z-1, REV. 1
Examiner: _MIKE KICKBUSCH - Level:- Ii
Examiner: TIMOTHY GAHAN Level: I

Notes: LIMITATION DUE TO NOZZLE CONFIGURATION

NDE Method: UT X MT N/A PT N/A

Comments:
Total weld metal examination volume (WMV) achieved : 90.41%
.. Total base metal examination volume (BMV) achieved : 76.86% |
“Total examination volume achieved : 83.64% ( 90.41 + 76.86 = 167.27/2 = 83.64)
Reference attached examination coverage calculation sheet for details.

ASME Section Xl Examination Volume Achieved: 83.64%
Attachments: Yes / No YES

REVIEWERM LEVEL: ——  DATE: 9.9

| . JTHERS: ’N/*/\/uu/:?‘l /(499 LeveEL. IE DATE: &-/1-29
AN Lo o DATE: T-ir—=e,




" 2PZR-01-N2 89BR2-UTD-025 |
T Vaye 20t 20
PERCENT  PERCENT '
WELD MATERIAL (WMV) ACHIEVED  UTILIZED COMMENTS
0° 100.00%  100.00%
30° X 72.79% 72.79% 30° (X) USED TO SUPPLEMENT 46°, % COVERAGE BASED ON 30°
30°Y 100.00%  100.00% 30° (Y) USED TO SUPPLEMENT 48°, % COVERAGE BASED ON 30°
40° X 40.88% 40.88% 40° {X) USED TO SUPPLEMENT 60°,.% COVERAGE BASED ON 40°
a0° Y 100.00% :
48° X 28.96%
46° Y , 160.00%  100.00%
60° X 12.80%
60° Y 99.78%
70°Y 99.49% i
46° CW 100.00%  100.00%
46° CCW 100.00%  100.00%
60° CW 100.00%  100.00%
60° CCW 100.00%  100.00% o |
813.67% TOTAL 813.67 /9= 80.41% WMV ACHIEVED : g D
2823
PERCENT  PERCENT oI T
BASE MATERIAL (BMV) ACHIEVED  UTILIZED COMBENTS 23 Sa
0° 8000%  79.96% o 3E
300 % 48 09% oS8
30° Y 77.43% N2
40° X 43.58% oIS
40°Y 84.13% AR
46° X : 36.40% ="
48° Y 86.26% L O
60° X 19.81% S
60° Y 88.70% 88.70% :
70° Y 0.87% 90.87% 70° {Y) USED TO SUPPLEMENT 46°, % COVERAGE BASED ON 70°
46° CW 69.62%  69.62% ;
46° CCW 6962%  68.62% {
60° CW . 89.62%  69.62%
60° CCW 69.62%  69.62%
633.01% TOTAL 638.01 /7 = (76.858871) 76.86% BMV ACHIEVED
TOTAL WELD METAL  90.41%
JTOTAL BASE MATERIAL  76.86% TOTAL EXAMINATION COVERAGE 83.64%
EXAMINER. PREPARED BY:
REVIEWED BY: ANIL:
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Attachment 2 - 3
Component: 2PZR-01-N2
UT-EXAM-02, Rev. 0 L Sheet 7 of 24 February, 1999
ULTRASONIC EXAMINATION DATA

-

Station:. _ BRAIDWOOD Unit 2 Procedure/ Rev.. __ NOT-CS5/REV4  Date 42799 Page D o 20

Calibration Report No.: WHAZ _ 88BR2-UTC-028 BM _ 90BR2-UTC-028 Exam. Report No.. _89BR2-UTD-025

System: PRESSURIZER Component#  2PZR-01-N2 Weld Type:  seaay wozzie reressumizer

Component Size: /A - Schedule / Thidmess: N/JA 1 2,0625” Materigl. | CRBON STEEL

Component Temp. /1.D.# _80°F /150175 Couplant: _ULTRAGEL Il Batch# 99125

Scan Gain.  N/A WHAZ _256d8 _ BM *

Lo Reference Point. _ STAMPED ZERO Wo Reference Point: _ WELD CENTERLINE

Performed Indications
ves | Nno | no YES

1. L-Wawe - Base Matz! & Weld X WA | X NA

2_Angle Beam — Perpendicular to Weld Clockwise *X" Side N/A X | na NA

3. Angle Beam - Perpendicular to Weld Clockwise “Y" Side A X | NA NA

4. Angle Beam — Paraliel to Weld Clockwise N/A X NA WA

5. Angle Beam — Paraliel to Weid Counterclockwise N/A X | na N/A
8. L-Wave Aversge Thickness ' X N/A 271 267 272

X" Side WELD ¥ Side

Comments: O° SCAN *GAIN ADJUSTED TO MAINTAIN 80% BACKWALL

NO RECORDABLE INDICATIONS =
TOTAL EXAM COVERAGE 83.64%
REFERENCE COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS ANGLE.

Examiner: : Levet 11/11 pate: S/8/99
Lovel

Roviower: __ %/4_1‘0 T oue 574 o
Reviewer WM~ Lot —TF  pae  S-/4-f9

Others: (j\&'\bmgx Date: .'5/"?-[‘(4

A\ \
ANI: L | R Dae -4
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UT-EXAM-02, Rev. 0

B -

Atfachment 2'-. 3 )
Component: 2PZR-01-N2
Sheet 10 of 24

ULTRASONIC EXAMINATION DATA

February, 1999

Station: _ BRAIDWOOD Unitt 2 Procedurs/ Rev. __ NDT-CS/REV4  Date 42799 Page Lo o 2.5
Calibration Report No.: Axdal: S8BR2-UTC-028 Circ..  N/A Exam. Report No., _ 88BR2-UTD-025
System: PRESSURIZER Cornponem #  2PZR-01-N2 Weld Type. _ spray nozzue 1pRESSURIZER
Component Size: N/A Schedule / Thickness: N/A/2.0825" Material: CARBON STEEL
Component Temp. /1.D.#  90°/ 159175 Couplant ULTRAGEL )l Batch# 99125
Scan Gain: N/A Axigl: 50.6dB Circ.: _N/A
Lo Reference Point. STAMPED ZERO Wo Reference Point:  WELD CENTERLINE
Pertomed indcations
YES NO NO YES
1. L-Wawe ~ Base Metal & Weld NA X N/A N/A
2 Amle Beam — Parpendicular to Weld Clockwise "X Side NA N/A
3. Angle Beam - Perpendicular to Weld Clockwise "Y" Side A | X NA
4. Angle Beamn ~ Paraliel to Weld Clockwise N/A X N/A N/A
5. Angls Bearn ~ Paralist to Weld Counterciockwise N/A X N/A N/A
8. L-Wave Average Thickness X N/A 277 267 272
*X Side WELD "Y" Side
Comments: .
30° SHEAR NO RECORDABLE INDICATIONS
10% ID ROLL MAINTAINED DURING SCAN
30° SUPPLEMENTS THE 45° FOR ADDITIONAL COVERAGE
TOTAL EXAM COVERAGE 83.64%
REFERENCE COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS ANGLE.
Bxamine: YO0 \. Y 000 L,,MEQTL___:_' Levet: NI/ 1 pae. 5/8/49
. N )
Reviewer, - W leve: IIT~  Date: ajé,/e
Reviewer: /)\W < teve: _ T pae _S-//-99
Others: DXM Date: 5/\\ {6?&,‘
AN e Date: S-r-aa
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Attachn'went 2-3
Component: 2PZR-01-N2

UT-EXAM-02, Rev. 0 o Sheet 13 of 24 . . February, 1999
' ULTRASONIC EXAMINATION DATA ' -

Station: _ BRAIDWOOD Untt 2 Procedure/Rev. __ NDT-C-5/REV4 _ Date. 42799 Page § o 2.0

Calibration Report No.: Axal: 88BR2-UTC-030 Circ: _NA Exam. Report No.. _ 88BR2-UTD-025

Systern: PRESSURIZER Component#.  2PZR-01-N2 Waeld Type.  spravnozzie PRESSURIZER
Component Siza: _N/A Schedule/ Thickness: N/A/2.0825" Material. CARBON STEEL
Component Temp. /1L.D.#  80°/ 158175 Couplant: ULTRAGEL it Batch# 989125
Scan Gain:  _NA Axdal:  43.6dB Circ.. N/A
Lo Reference Point. STAMPED ZERO Wo Reference Point:  WELD GENTéRlJNE
Performed Indicstions
YES NO NO YES
§. L-Wave - Base Mstal & Weld N/A X NA A
2 Angle Beam — Perpandicular to Weld Clockwise "X Side X N/A X NA
3. Angls Beam - Pefpendicular to Weld Clockwise “Y" Side X N/A X MIA
4. Angle Beam — Paraliel to Weld Clockwise N/A X NA NA
5. Angle Beam — Parallel to Weld Counterclockwise N/A X N/A N/A
8. L-Wave Average Thickness X NA 271" 287 272
*X* Sida WELD “Y" Side
Comments:
40° SHEAR NO RECORDABLE INDICATIONS

10% 1D ROLL MAINTAINED DURING SCAN

40° SUPPLEMENTS THE 60° FOR ADDITIONAL COVERAGE

TOTAL EXAM COVERAGE 83.64%

REFERENCE COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS ANGLE.

oo\ \ 000 QN‘M\ Level: /1l pate: _5/8/R8

Rm% Love: 44—  Dale: é’é‘éf’

Reviewer: tevet M - pae S-1-99

Others: D\G\“'\M Date: 5:/\‘14‘\

AN L ‘.m.n,‘p-—__— Date: Soteg
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Attachmentz 3
Component: 2PZR-01-N2
UT-EXAM~02, Rev. 0 Sheet 16 of 24 February, 1999

ULTRASONIC EXAMINATION DATA

Station: _ BRAIDWOOD Unit 2 Procedurel Rev.: NDT-C-5/REV4 Date. 42799 Page 1. o ZO

Cafibration Report No.: Adall. _88BR2-UTC-031 Circ.: _88BR2-UTC-031 £xam. Report No.. _ 88BR2-UTD-025

System: _PRESSURIZER Component# _2PZR01-N2 Weid Type: _ssaavuozne paessumzes
Component Size: _ N/A Schedute / Thickness: _N/A /2.0825" Material. _ CARBON STEEL
Component Témp. /1.0.# _90°/ 159176 ‘Couplant: _ULTRAGEL Il Batch# _ 99125

Scan Gain: _N/A Axdal: _48.6dB Circ.. _486dB

Lo Reference Point.  _ STAMPED ZERO : Wo Reference Point: _ WELD CENTERLINE

Performed Indications
YES | NO | NO YES

1. L-Wave - Base Mstal & Weld | N/A X NA N/A

2 Angle Beam — Perpendicular to Weld Clockwise °X” Side X NA X N/A

3. Angle Béam - Perpendicular to Weid Clockwise "Y* Side X NA | X NA

| 4. Angie Beam - Paraiel to Weid Clockwise X NA | X NA
5. Angle Beam — Paraliel to Weid Counterclockwise X NA | x NA
6. L-Wawe Aversge Thickness X N/A 271 287 277
"X Side __WELD “Y" Side
Comments: :
45° SHEAR NO RECORDABLE INDICATIONS

10% ID ROLL MAINTAINED DURING SCAN

ADDITIONAL COVERAGE ACHIEVED WITH THE 30°

TOTAL EXAM COVERAGE 83.64% -

REFERENCE COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS ANGLE.

Bxamner 02\ V000 —~ Level: /1 Date!" 5/8/94
Rovover “ e T e _stohp
Reviewer. /N/\/YW/‘"’ Level: ﬁ Date: _S-//-¢9

Others: Q\@\-«—\WQ ps: _S]V ¢ [

ANIL L D — Date: S A—=iq
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X AtiachmentQ 3
| Component: 2PZR-01-N2
| Sheet 20 of 24 ' February, 1999

UT-EXAM-02 Rev. 0
' ULTRASONIC EXAMINATION DATA

Station: _ BRAIDWOOD Unit 2 Procedure/ Rev.: NDT-C-5/REV 4 Date: 42789 Page Wo of 20O

Caiibration Report No.: Adal.  _898R2-UTC-032 Circ.. _9OBR2UTC-032 Exam. Repot No.. _88BR2-UTD-025
System: PRESSUR__‘ZER Component #:. 2PZR-01-N2 Weld Type. _ spravnozzie/eressuizer
Component Size: _NA Schedule/ Thickness: _N/A / 2.0625" Materiat _CARBON STEEL
Camponent Temp. /1.D.# _60°/ 159175 Couplant _ULTRAGEL Ii Batch# _99125
Scan Gain:.  _N/A Adal: 56.0dB Circ.: _58.0dB
Lo Reference Point:  _ STAMPED ZERO Wo Reference Point _ WELD CENTERLINE
Perfonmad Indications
YES | NO | NO YES
1. L-Wave - Base Metal & Weld NA X | na NA
2 Angle Beam — Perpendicular to Weld Clockwise *X° Side X NA | X NA
3. Angte Beam - Perpendicular to Weld Clockwise "Y" Side X NA | X NA
4. Angle Beam - Pareliel to Weid Clockwise X NA | X N/A
5. Angle Beam — Paratisl to Weld Counterclockwise x | wal x NA
6. L-Wave Average Thickness X N/A 271" 267 272
X" Side WELD °Y" Side
Comments: :
680° SHEAR NO RECORDABLE INDICATIONS

10% ID ROLL MAINTAINED DURING SCAN

ADDITIONAL COVERAGE ACHIEVED WITH THE 40° AND 70°.

TOTAL EXAM COVERAGE 83.64% )

REFERENCE COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS ANGLE.

W Date: 5/8/99

:JZI’ Dahed%/é

T e 5177

Eprjaq
ANl L L‘ S~ Date, _ S\ 65
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. "Ajtt‘achment 2 3 }
Component: 2PZR-01-N2

UT-EXAM-02, Rev. 0 x Sheet 23 of 24 February, 1999
ULTRASONIC EXAMINATION DATA

~

Station: _BRAIDWOQD Unit _2 Procedure/ Rev.: NDT-C-5/REV4 Date. 4-27-99  Page 9 o 20

Calibration Report No.: Axal: 98BR2-UTC-033 Circ.. NA Bam. Report No.: _ 88BR2-UTD-025
System: _PRESSURIZER Camponent#. _2PZR-01-N2 . Weld Type: _sonaywozzis iengssumizes
Component Size: _N/A Schedule / Thickness: _N/A / 2.0825" Material. _CARBON STEEL
Component Temp. /1.D. # _90° /159175 Couplant _ULTRAGEL i Batch #. _ 09125
ScanGain: _N/A Adal: _68.4d8 - Circ.. _NA
Lo Reference Point.  _ STAMPED ZERO . Wo Refererice Point _ WELD CENTERLINE
Performed - Indications
ves | no | NO ' YES
1. L-Wave - Base Metal & Weld ' NA | X | wa NA
2 Angle Beariv— Perpendicutar to Weld Clockwise *XC Side wa | nA | x NA
3. Angle Beam - Perpendicular to Weld Clockwise Y" Sidé X X_ | NA NA
4. Angle Baam ~ Péraliel to Weld Clockwise NA X | NA NA
| 5. Angle Basm — Paratiel to Wekd Counterclockwise NA | x| A NA
6. L-Wave Average Thickness » - X NA 271 267 272
*X Side WELD ¥ Side
Camments: : \
70° SHEAR - ' NO RECORDABLE INDICATIONS

10% 1D ROLL MAINTAINED DURING SCAN

70° SUPPLEMENTS THE 60° FOR ADDITIONAL COVERAGE

TOTAL EXAM COVERAGE 83.64%

REFERENCE COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS ANGLE.

Examiner: M&%_L,Q,Q,O gma _ tewt 0/ Dae: S /@/99
Ay Y #Y. s T own Tty
Reviewer. qWAMN leve: J{ __ Dme S/O-FF
Others: b(@m\‘m&_ | pate: _S7 i [A e

ANII: l f L&L—gn.—.___ Date: :S-'\ e §
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ISl Program Plan
Braidwood Station Units 1 & 2, Second Interval

1.0

2.0

3.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-4
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 1 of 29)

Component

Weld Number: 2PZR-01-N3

Code Category / item: B-D/B3.110

Configuration: Pressurizer Relief Nozzle-to-Vessel Weld

Applicable Code Edition and Addenda
ASME Section XI 1989 Edition with no Addenda (including Mandatory Appendices)
Applicable Code Requirement

Table IWB-2500-1, Examination Category B-D requires volumetric examination of ltem
B3.110 (Pressurizer Nozzle-to-Vessel welds). ’

Figure IWB-2500-7(b) depicts the required examination volume (A-B-C-D-E-F-G-H),
which includes the actual circumferential weld and adjacent base metal on either side of
the weld extending to a distance of one-half the thickness of the wall from the extremities
of the weld crown.

ASME Section XI Mandatory Appendix | requires ultrasonic examination of vessel welds
greater than 2" thick to be conducted in accordance with ASME Section V, Article 4.

ASME Section V, Article 4 requires:

T-441.3.2.4 Extent of Scanning: Wherever feasible, the scanning of the examination
volume shall be carried out from both sides of the weld on the same surface. Where the
configuration or adjacent parts of the component are such that scanning from both sides
is not feasible, this fact shall be included in the report of the examination.

T-441.3.2.5 Angle Beam Scanning: Wherever feasible, each examination shall be
performed in two directions, i.e., approaching the weld from the opposite directions and
parallel to the weld from opposite directions.

T-441.3.2.6 Scanning for Reflectors Oriented Parallel to the Weld: 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 through the entire volume of weld metal.
The adjacent base metal in the examination volume must be completely scanned by two
angle beams, but need not be scanned by both angle beams from both directions.

T-441.3.2.7 Scanning for Reflectors Oriented Transverse to the Weld: The angle beam
search units shall be aimed parallel to the axis of the longitudinal and circumferential
welds. The search unit shall be manipulated so that the uitrasonic beams pass through
of the examination volume. Scanning shall be done in two directions 180 degrees to



ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval

4.0

5.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-4
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 2 of 29)

each other to the extent possible. Areas blocked by geometric conditions shall be
examined from at least one direction.

Code Case N-460, which accepts a reduction in examination coverage provided the
reduction is less than 10%.

Impracticality/Burden

The pressurizer vessel relief nozzle-to-vessel weld is approximately 2.8" thick. The
pressurizer nozzle and vessel are clad with stainless steel on the inside diameter
surface. The geometry of the nozzle along with the presence of the cladding on the
inside diameter of the pressurizer result in limited access to the entire examination
volume. The propagation for the ultrasonic beam was in the shear mode. Normally this

~mode would allow the ultrasonic beam to reflect off the inside surfaces and create a two-

beam axis at right angles to each other; however, the presence of the stainless steel
cladding precludes the ultrasound beams from reflecting at the inside diameter from the
shell/cladding interface. The nozzle geometry tapers away from the weld resulting in
limited scanning surfaces available for transducer coupling on the nozzle side of the
weld resulting in additional examination limitations. These factors result in limited
examination coverage from the scan directions required by ASME Section V and
Section XI. These limitations are inherent to the original design of the pressurizer
vessel. Conformance with the ASME Section XI requirements for essentially 100% of
the volumetric coverage would require extensive structural modifications to the
pressurizer vessel.

Alternative Examinations or Testing

In addition to performing the 0, 45 (recorded as 46 degrees in coverage calculation
data), 60, and 70 degree scans to the extent practical as required by Appendix |,
additional 30 and 40 degree scans were performed to supplement coverage. The
aggregate examination coverage achieved was 80.9%.

In addition to completing the required volumetric examination to the extent practical,
numerous system leakage tests (ASME Section XI Category B-P and Generic

Letter 88-05) at nominal system operating pressure (2235 psig) and temperature (557°F)
as well as the bare metal visual examinations associated with NRC Bulletin 2004-01 of
the upper pressurizer vessel head were completed with no evidence of leakage
associated with the pressurizer relief nozzle-to-vessel weld noted during the course of
the interval.

Radiography as an alternative is not feasible because access is not available for film
placement.
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Justification for Granting Relief

No additional examinations were completed during the inspection interval; however, the
examination coverage of 80.9% along with the results of the pressure test and bare
metal visual inspections provide reasonable assurance that pressure boundary integrity
has been maintained for this component throughout the interval.

Precedents

Similar examination limitations for pressurizer relief nozzle-to-shell welds were
encountered and similar examination coverage was accepted for the following units:

Byron Station Units 1 and 2:

Letter from R. Gibbs (U. S. NRC) to C. G. Pardee (Exelon Generation Company, LLC),
"Byron Station, Unit Nos. 1 and 2 — Inservice Inspection Program Second Interval Relief
Requests 12R-22, I12R-23, 12R-25, and I12R-53 (TAC Nos. MD4099, MD4100, MD4101,
MD4102, MD4103, MD4104, MD4105, and MD4106)," dated January 15, 2008

Callaway Unit 1:

Letter from D. Terao (U. S. NRC) to C. D. Naslund (Union Electric Company), "Callaway
Plant, Unit 1 - Relief Request ISI-41 for the Second 10-Year Inservice Inspection
Interval (TAC No. MD3437)," dated January 18, 2007

Wolf Creek Unit 1:

Letter from D. Terao (U. S. NRC) to R. A. Muench (Wolf Creek Nuclear Operating
Corporation), "Wolf Creek Generating Station — Relief Request 12R-34 for the Second
Ten-Year Interval Inservice Inspection (TAC No. MD0288)," dated November 20, 2006

Catawba Unit 1:

Letter from E. C. Marinos (U. S. NRC) to D. Jamil (Catawba Nuclear Station), "Catawba
Nuclear Station, Unit 1, Request for Relief 05-CN-004, Limited Weld Examinations
During End-of-Cycle 15 Refueling Outage (TAC Nos. MC8337, MC9171, MC9172.
MC9199, MC9173, MC9202, MC9174, MC9175, MC9176, MC9177, MC9178 and
MC9179)," dated September 25, 2006
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Catawba Unit 2:

Letter from E. C. Marinos (U. S. NRC) to D. Jamil (Catawba Nuclear Station), "Catawba
Nuclear Station, Unit 2, Request for Relief from the Requirements of the ASME Code
(TAC Nos. MC7004, MC9197, MC9198. MC9199, MC9200, MC9202, MC9203,
MC9204, MC9205, MC9206 and MC9207)," dated April 3, 2006

References

8.1 EPRI TR-112657 Revision B-A, "Revised Risk-Informed Inservice Inspection
Evaluation Procedure"
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Attachment 2 - 4
Component: 2PZR-01-N3
NDE-COV-01, Rev. 0 Sheet 5 of 29 ) February, 1999
EXAMINATION COVERAGE

Station: BRAIDWOOD Unit:_ 02 Date: 04/27/99 Page 1 of 2§

System: PRESSURIZER Comp. ID: _2PZR-01-N3 Exam. No.: 99BR2-UTD-026

Config: PERESSURIZER to RELIEFNOZZLE  Procedure/ Rev.. NDT-C-5, REV. 4
NDT-Z-1, REV. 1

Examiner: MIKE KICKBUSCH Level: I

Examiner: _TIMOTHY GAHAN Level: "Il

Notes: LIMITATION DUE TO NOZZLE CONFIGURATION

NDE Method: UT X MT N/A PT N/A

Comments:
Total weld metal examination volume (WMV) achieved : 88.13%

Total base metal examination volume (BMV) achieved : 73.67%
otal examination volume achieved : 80.90% ( 88.13 + 73.67 = 161.8Q72 = 80.90)
Reference attached examination coverage calculation sheet for details.

ASME Section XI Examination Volume Achieved: 80.90%
Attachments: Yes / No YES

REVIEWERM_@ LEVEL: DATE: _s/eo/fly

DOTHERS: MWMusisn pufa5 LEVEL _TL  DATE: _s.u-1g
. | -
ANII: ' L I S S DATE: >V—=Ssx




ZPZR-01-H3

{ITOTAL BASE MATERIAL

73.87%

89BR2-UTD-026 ,
foge 2ok 95—
PERCENT  PERCENT
WELD MATERIAL (WHMV) ACHIEVED UTILIZED COMMENTS
0 100.00%  100.00% -
30° (O 57.30% 57.30% 30°(X) USED TO SUPPLEMENT 46°(X), % COVERAGE BASED ON 30°
30° (Y} 100.00%
40° (X) 35.90% 35.90% 40°(X) USED TO SUPPLEMENT 80°(X), % COVERAGE BASED ON 40°
40° (V) 100.00%
48° (X) 30.70%
46° 160.00% 100.00%
60° (X) 8.50%
60° {Y) 100.00%  100.00%
70° (V) 99.70%
46° (CW) 100.00%  100.00%
46° (CCW) 100.00%  100.00%
80° {CW) 100.00%  100.00%
60° (CCW) 100.00% _ 100.00%
793.20% TOTAL 783.20/9= 88.13% WaAV ACHIEVED
PERCENT PERCENT
BASE MATERIAL (BMV) ACHIEVED  UTILIZED COMMENTS
o 73.30% 73.30%
30° (X} 47.80%
30° (Y} 78.20%
40° (X) 42.20%
40° (Y) 84.50%
48° (X) 36.80%
48° (Y) 87.90% 87.90%
60° (X) 13.50%
60° (V) 80.80% 80.90%
70° (Y} 80.70%
48° {CW) 85.80% 65.90%
46° (CCW) 65.80% 65.80%
60° (CW) 65.80% 85.90%
60° (CCW) 65.90% 85.80%
§15.70% TOTAL §16.70/7= 73.67% BMV ACHIEVED
TOTAL WELD METAL 88.13%

TOTAL EXAMINATION COVERAGE 18 80.80%
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Attachment 2 - 4
Component: 2PZR-01-N3
UT-EXAM—02, Rev. 0 Sheet 7 of 29 February, 1899
ULTRASONIC EXAMINATION DATA

Station. _BRAIDWOOD Unitt 2 Procedure/ Rev,: NDT-C-5/REV 4 Date 42709 Page D of é"S

Callbration Report No.. WHAZ _88BR2-UTC-028 BM _99BR2UTC-028 Exam. Report No. _99BR2-UTD-026
System: PRESSURIZER Component# _ 2PZR-01-N3 Woeld Type: _rressumzer;Reviee nozzie
Camponent Sze: _NA Schedule / Thickness: __ N/A / 2.065 Materigs: _ CARBON STEEL
Component Temp. /LD.# _90° F / 159175 Coupiant: _ULTRAGEL Il Batch# 98125
ScanGain: _NIA WHAZ _256dB BM *
Lo Reference Paint _ STAMPED ZERQ Wo Reference Point: _ WELD CENTERLINE
Performad indications
vEs | No | nO YES
| 1. L-Wave - Base Metal & Weld x | wa | x NA
2 Angle Beam — Perpendicular to Weid Clockwise *X" Side nva | x| e NIA
3 Angie Beam - Perpendicular to Weld Clockwise *Y" Side nva | x| e NIA
4. Angle Beam - Paraliel to Weld Clociwise nA | x| wa NIA
5. Angle Beam ~ Parallel to Weld Counterclockwise NA X NA NA
6. L-Wave Average Thicknsss x | wa 272 281" 279"
X" Side WELD ¥ Side
Comments:  O° SCAN *GAIN ADJUSTED TO MAINTAIN 80% BACKWALL

NO RECORDABLE INDICATIONS
TOTAL EXAM COVERAGE 80.90%

REFERENCE EXAM COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS
ANGLE.

teve: /il Dme _5[i0f9

Reviewer. A_&zéluﬂ ) tewt T~ Dae _5/00 fg2
Reviewer. 7%/(/1/(/\« Levat (L Date S-(/-79
Others: (D“\M Date: S/'M""T

ANII: L L—-‘,-..,._,.\_ Date: Seyrsq
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Attachment 2 - 4
Component: 2PZR-01-N3
UT-EXAM-02, Rev. 0 Sheet 10 of 29 February, 1999

ULTRASONIC EXAMINATION DATA

Station: _BRAIDWOOD Unit 2 Procedure/ Rev.. _ NDT-C-S/REVA  Date 42799 Pame Lo o Q5

Caiibration Report No.: Axal: 88BR2-UTC-029 Circ: NA Exam. Report No.. _ 88BR2-UTD-026
Systemn: PRESSURIZER Component#:  2PZR-01-N3 . Weld Typs: __eressunizer/reves worzie
Component Size: _N/A Schadule / Thickness: N/A /7 2.0825" Material. CARBON STEEL
Component Temp. /1.D.# __80°/ 159178 Couplant: _ULTRAGEL ll Batch# 89125
Scan Gain:  _ N/A Avial: 50648 Cire.: _NA
Lo Referance Point: STAMPED ZERO Wo Reference Point: _ WELD CENTERLINE
Performag - Indications
YES NO NO YES
1. L-Wave - Base Matal & Weld N/A X N/A N/A
2 Angle Beam —~ Perpandicular to Weid Clockwise “X” Side X N/A X NA
3. Angle Beam - Perpendicular to Weld Clockwise *Y” Side X N/A X NA
4. Angle Beam — Parallel to Weld Clockwise NA X N/A N/A
5. Angle Bearr; — Paraliel to Weld Counterciociovse N/A X N/A N/A
6. L-Wave Average Thickness X N/A 2.7 2.81" 279"
X Side WELD “Y" Side
Comments: .
30° SHEAR NO RECORDABLE INDICATIONS

10% 1D ROLL MAINTAINED DURING SCAN
30° SUPPLEMENTS THE 45° FOR ADDITIONAL COVERAGE

TOTAL EXAM COVERAGE 80.80%
REFERENCE EXAM COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS
ANGLE.

Baminer w2 {\\LQ_Q/Q P Leval N/l pae: S /l0 /49

Reviewer / M_Mv towii T Date /oo fos

Reviewer: T\ et Leve: TIL Date: S-1-7%

Others: @X@»\»@Q pate: _S/u /GG
ANII; 4__\/‘._.&_,_____. Date: S Ar-aq




— _ S

! PREDD‘JR ZTR NOZZLL COVERASE PLOT PAGE _?_OF 2
30° SHWEAR TRAN3DUCER v REPORT 338R2-0TD-G2¢

i; | |
Q
0 Y
| 230 (X) Base Memi Voame. CﬂTBJ »
} » TO = @
| 2233
| ~223
e ) D o~
| L
| z0° 30 o s t\) )
i S6s D
: 6 T‘ S
rd {e]
w

/ Nozzie (X)

EXaM eaviaease = £ = (Trae BMY) — ( Vorows MT coviran)

VouME WoT eovmesp = AREA (E+Ft6) X L.

N-3 NOZZLE

Q\CS)“\,,M&A sfwfat v plea £ (arezan) = Tah(ans) = Ja(26)(137"01p) 2 4125
¥ AkaA '/"(M) - g}};&. s %1(;779(.1»3‘) Y P
. 5 -14-94 N B
% ’ * peea 6" (Tams) = Yo bk = Y2 ($T)(2) = /8t
% S . . . ) ,;’ 2 “, ) = ﬂll_ 08 ~o
P ﬁ%ﬂ*#@@ﬁr1 R Voo s sonses - (10500 tor Al 2307
< Dolly il 1 510797 - fhec = G s ELSTA T 7 17807 scweveo



PRESSURIZER NOZZLE COVERASE PLOT PAGE T_OF X
30° SHEAR TRANSDUCER N REPORT HRRZ-UMN-02E

: O
° . o)

30° (X)) Weo Meme Vorume 3 &
' . LBET
m:g'*'
© oo D

T3 TFT0

T30

Nl\)go

4 . o"U.-»(.Q

30 30 = N -

ro:p‘%

| — ©2 g
: Z o

Nozzre
fugeporizee. (V) vt (1)

s w e mam @ o e
. e > e e -

.
4
¢
.
1
[ ]
‘.
.
[
N

T

" B covecasa = £C «(BAL WMV)- ( VoLumz woT camgeD)
i .

Voiums AT Colegep = Axiu'é' A L

N-3 NOZZLE Aten *R* (Tofzzoin) = Yok (ars) = 2 (1557 (3" +1isD = 170,52
St TF ‘ : Volume NoT tovegap = (L70..°) x (50.8645) = %824/ s’
i : - EC o P00 43 w2~ Bl an’®
Zhot = 4 ' e ' .
- ’E”S»/'O)‘ﬁ e DEC =2 5732 scaeveo
ANVARI KEVIEW
o s-(o- 11 [ Y Wbl




,,,,,

T T T e g, P TP, VR

PRESSURIZER NOZZLE COVERAGE PLOT PAGE _9_OF 2
RE T
30° SHEAR TRANSDUCER PORT BE-L10-2
30° ( Y) Bhace Mevi Vorusms S
' 3
30° U’) WaLo META. Vowime !g?.g >(gt
_ 28 >3
© 38 5
—t 3 5o
. “nd G
30 9.. ;0, 20
NI
Sonp
2 3
L &
Nozzie  (X)

N

: // A 30° (Y) Bace MeTaL Vorume
Fo0° (Y) Wb Mamn veuas ’

EIMW coveante = EC = (ToTa BMY) — (Vosams #oT eovarso)

e wor comeso = AReq( Pretu) X -
N’B NDZZLE ] M spe (mm) = 7;,&,‘_ Bl/fl(.ﬁ%lf') a 0%

ExAm colisexce s BC® ToTaL WMV
o ecr a"/g_v = __dop 3.’

;w.“s “J . . . ,
* Aeed 8" (Teines) @ Vs Ak ¢ Ya(.48°)(827)= 18

%hEc= J00F rchavED Q“‘M“ 7«% A 8¢ ) A .)( ) &

o AreA ‘4" (ke o Y2 ik by (2.25)(1.377) = /.5% m

D\ “‘ R N .
’%‘KIM T Ay i ' ;:‘aa?:yw et " Vs poT coveRep = (-ﬂ~‘+,/e,.‘+,’.«rz,a’)r(m£')‘ 92.t6 »*

~eQ T glofn .
K b‘ PRIPL PRI N L N/ P S 7g-3 z Acdrasmo

™ milly z sqe-11 AW | e 2 Thy 2 TS SE



Attachment 2 - 4
Component: 2PZR-01-N3
UT-EXAM-02, Rev. 0 Sheet 14 of 29 February, 1999
ULTRASONIC EXAMINATION DATA

Station:  BRAIDWOOD Unt 2 Procedure/ Rev.. ___ NDT-C-5/REV 4 Date: 42799 Page © o A

Celibration Rsport No.: Asdal: S8BR2-UTC-030 Circ.: _NA Exam. Report No.:  88BR2-UTD-026
System: PRESSURIZER Component#:.  2PZR-01-N3 Weld Type. _ eressunizer inenier wozne
Component Siza: _N/A Schedule / Thickness: _N/A 7 2.0825" Material: CARBON STEEL
Componant Temp. /1.D0.# _80°/ 159175 Couplant ULTRAGEL Il Batch# 99125
ScenGain: _NA Axdal:  43.8d8 Circ.: NA
Lo Reference Point STAMPED ZERO Wo Reference Point: _ WELD CENTERLINE
Performed ~ Indications
YES NO NO YES
1. L-Wave - Base Mstal 8 Weld NA X N/A N/A
2 Angle Bsam — Perpendicular to Weid Clockwise “X” Side X N/A X NA
r@_A@e Beam - Perpendicular to Weld Clockwise "Y" Side X NA | X NA
4. Angle Beam — Paralis! to Weld Clockwise N/A X N/A NA
5. Angjle Beam — Paralial to Weld Countarciociwise A X N/A N/A
| 8. L-Wawe Average Thicknsss X NA 27 281 279
X" Side WELD ¥ Side
Comments:
40° SHEAR NO RECORDABLE INDICATIONS

10% ID ROLL MAINTAINED DURING SCAN

40° SUPPLEMENTS THE 80° FOR ADDITIONAL COVERAGE

TOTAL EXAM COVERAGE 80.80%

REFERENCE EXAM COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS
ANGLE.

- nm Date: /i /%8
T vax _sts Loy
Reviewer: /)(\!/‘/\AMAA— , ‘ Lova: (0 pae: _C-1(-91

others: gg \) @) ) pae _S[11[97
L

ANit: | DU, Date: Sn—ag
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Attachment 2 - 4
Component: 2PZR-01-N3
Sheet 18 of 29 February, 1999

ULTRASONIC EXAMINATION DATA

B

UT-EXAM-02, Rev. 0

Station. _ BRAIDWOOD unt 2 Procedure’ Rev: __ NDT-C-5/REV4  Date 42799 Page \H o &5 §

Catibration Report No.: Axial:  _88BR2-UTC-031 Circ.: _98BR2-UTD-031 Exam. Report No.: _88BR2-UTD-026
System: _PRESSURIZER Component # _ 2PZR-01-N3 Weld Type: _enesoumsen/meuer voznie
Component Size: _N/A Schedule / Thickness: _N/A/ 2.0825 Materia: _CARBON STEEL
Component Temp. /1D.# _80°/ 158175 Couplant _ULTRAGEL II V Batch# _99125
Scan Gain:  _NA Axal: _48.6dB : Circ.: _486dB
Lo Reference Paint: _STAMPED ZERO Wo Reference Paint. _ WELD CENTERLINE
Performed ' Indications
YES | NO | NO YES
1._L-Wave - Base Mstal & Weld N/A X | NA NA
2 Angle Beam - Perpendicular to Weld Clockwise X" Side X NA X N/A
3. Angie Beam - Perpendicular to Weid Clockwise °Y" Sids x | na | x NA
4. Angle Beam — Paraliel to Weld Clockwise X WA | X NA
5. Angte Beam — Parallel to Weld Counterciockwise: X NA X NA
6. L-Wave Average Thickness X NA 27 287 279
X Side WELD “Y" Side
Commants: '
45° SHEAR NO RECORDABLE INDICATIONS

10% 1D ROLL MAINTAINED DURING SCAN

ADDITIONAL COVERAGE ACHIEVED WITH THE 30°

TOTAL EXAM COVERAGE 80.80%. - .

REFERENCE EXAM COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS
ANGLE. -

Levet  W/N Date; SJ:D/?Q
Levet _TIT Dals: f%g/??

Leve. _TT  pae S-/-77

Date: IR a5

Dae __S-\i-—asq
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Attachment 2 - 4
Component: 2PZR-01-N3
UT-EXAM-02, Rev. 0 Sheet 23 of 29 February, 1999

ULTRASONIC EXAMINATION DATA

Station: _BRAIDWOOD Unit _2 Procedurey Rev.: NDT-C-§/REV 4 Date: 42753  Page LA A

Calibration Report No.: Axal:  _99BR2-UTC-032 Circ.. _99BRZ-UTD-032 Exam. Report No.. _89BR2UTD-26
Systml PRESSURIZER cmmmt # 2PZRO1-N3 Weld Type PREBSURIZER 1 RELIEF NOZZLE
Component Size: _N/A Schedule/ Thickness: _ N/A / 2.0825" Material _CARBON STEEL
Component Temp. /LD, # _80°/ 159175 . Couplant _ULTRAGELHN Batch# _ 99125
Scan Gain: _N/A Avial: _56.048 Circ.: _56.0dB
Lo Reference Paint: _ STAMPED ZERO Wo Reference Point: _ WELD CENTERLINE
Performed Indications
ves | No | nO YES
1. L-Wave - Base Metsl & Weld va | x|l wa NA
2 Angle Beam — Perpendicular to Weld Clockwise *X" Side x_ | wa | x NA
3. Angle Beam - Perpandicular to Weid Clockwise °Y" Side x | wa | x NA
4. Angle Beam — Paraliel to Weid Clockwise x | wa | x NA
5. Angle Beam — Paraliel to Weld Counterciockwise x | wal x NA
8. L-Wave Average Thickness X N/A 272 281" 279
X Side WELD Y Side
Comments:
60° SHEAR .. NO RECORDABLE INDICATIONS
10% FSH ID ROLL MAINTAINED DURING SCAN -
ADDITIONAL COVERAGE ACHIEVED WITH THE 40° AND 70°
TOTAL EXAM COVERAGE 80.80%. &
REFERENCE EXAM COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS
ANGLE.
Examiner ™20\ LOQQ — )%@_‘ nu pate: £ /Jro /a4
: () —— Y

Reviemr. b2/ 4 Date: s.f/.’a é)"

i1

Reviewer: /]W;U/v JL pae §-1-79

W‘ O\@L\M,\gz\, Date: .S'/l\/ﬁﬁ

ANl \’\J—&_a——. Data; 'S"-\x——q ]
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Attachment 2 - 4
Component: 2PZR-01-N3
UT-EXAM-02, Rev. 0 Sheet 27 of 29 February, 1999
’ ULTRASONIC EXAMINATION DATA

Station: _ BRAIDWOOD unit _2 Procedure/ Rev.; __ NDT-CS/REV4 _ Dater 42799 Psge 23 o 25

Cglibration Report No.: Axal: BUBR2-UTC-033 Circ.. NA . Exam. Report No.:  88BR2-UTD-026
Systen: PRESSURIZER Component#.  2PZR-01-N3 Weld Type. _ pressumzen reues mozne
Camponent Size: _N/A Schedule / Thickness: _N/A /.2.0825 ' Materia: _CARBON STEEL
Component Temp. /1.D.# _90°/ 159175 - Couplant _ULTRAGEL Il Batch# _ 99125
ScanGain: _NA Axal: _68.40B Circ: NA
Lo Reference Point: _ STAMPED ZERO Wo Reference Point: _ WELD CENTERLINE
Performed - Indications

YES | NO | NO YES
1. L-Wave - Base Metal & Wekd L wa | x | wna NA
2 Angle Beam — Perpendicuiar to Weld Clockwise *X Side NA | x| wa NA
3. Angle Beam - Pespendicular to Weld Clockwise *Y" Side _ X | nA | x NA
4. Angle Beam — Parsitel to Weid Clockwise ' N/A X_ | NA NA-
5. Angle Bisam — Parailel to Wekd Counterclockwise wa | x| nm ' NA
8. L-Wave Average Thickness ' X N/A 2.72 281" L2

' ' X" Side _WELD Y Side__
70° SHEAR NO RECORDABLE IND!CATIONS

10% ID ROLL MAINTAINED DURING SCAN -

70° SUPPLEMENTS THE 80° FOR ADDITIONAL COVERAGE

TOTAL EXAM COVERAGE 80.80%.

REFERENCE EXAM COVERAGE SHEET FOR THE PERCENT OF COVERAGE FOR THIS
ANGLE.

" st S/l /%
T~ pae Q//’Af’
TV pae S 179
S/ul4q

g—tp«qq

m;wz\kwgwdrﬁb_

Reviewer: 7‘/‘1&(17(/\-’
O\ O

\
ANIL: {_ | S

FE1oEg
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ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval

1.0

2.0

3.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-5
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 1 of 7)

Component

Weld Number: 2S5G-01-SGC-02

Code Category / Item: C-A/C1.30

Configuration: Steam Generator Tube Sheet-to-Stub Barrel Weld

Applicable Code Edition and Addenda
ASME Section XI 1989 Edition with no Addenda (including Mandatory Appendices)
Applicable Code Requirement

Table IWC-2500-1, Examination Category C-A requires volumetric examination of ltem
C1.30 (Tube Sheet-to-Shell welds). Table IWC-2500-1 Note (1) states essentially 100%
of the weld length shall be examined.

Figure IWC-2500-2 depicts the required examination volume (E-F-G-H), which includes
the actual circumferential weld and adjacent base metal 2" on either side of the weld
from the extremities of the weld crown.

ASME Section XI Mandatory Appendix | requires ultrasonic examination of vessel welds
greater than 2" thick to be conducted in accordance with ASME Section V, Article 4.

ASME Section V, Article 4 requires:

T-441.3.2.4 Extent of Scanning: Wherever feasible, the scanning of the examination
volume shall be carried out from both sides of the weld on the same surface. Where the
configuration or adjacent parts of the component are such that scanning from both sides
is not feasible, this fact shall be included in the report of the examination.

T-441.3.2.5 Angle Beam Scanning: Wherever feasible, each examination shall be
performed in two directions, i.e., approaching the weld from the opposite directions and
parallel to the weld from opposite directions.

T-441.3.2.6 Scanning for Reflectors Oriented Parallel to the Weld: 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 through the entire volume of weld metal.
The adjacent base metal in the examination volume must be completely scanned by two
angle beams, but need not be scanned by both angle beams from both directions.

T-441.3.2.7 Scanning for Reflectors Oriented Transverse to the Weld: The angle beam
search units shall be aimed parallel to the axis of the longitudinal and circumferential
welds. The search unit shall be manipulated so that the uitrasonic beams pass through
of the examination volume. Scanning shall be done in two directions 180 degrees to



ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval

4.0

5.0

6.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-5
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 2 of 7)

each other to the extent possible. Areas blocked by geometric conditions shall be
examined from at least one direction.

Code Case N-460, which accepts a reduction in examination coverage provided the
reduction is less than 10%.

Impracticality/Burden

The steam generator tube sheet-to-stub barrel weld is approximately 3.3" thick. Access
to scanning the complete circumference of this weld in all required directions is limited
by a number of inspection covers, branch connections, a weld pad, and a vessel
identification plate. These factors resuilt in limited examination coverage from the scan
directions required by ASME Section V and Section XI. These limitations are inherent to
the original design of the steam generator vessel. Conformance with the ASME

- Section XI requirements for essentially 100% of the volumetric coverage would require

extensive structural modifications to the steam generator vessel.
Alternative Examinations or Testing

The required 0, 45, and 60 degree scans required by Appendix |, were completed to the
extent practical. The location and extent of the noted limitations precludes any
additional scanning angles increasing examination coverage. The aggregate
examination coverage achleved was 88.4%. :

In addition to completing the required volumetric examination to the extent practical,
numerous system leakage tests (ASME Section XI Category B-P and Generic

Letter 88-05) at nominal system operating pressure (885 psig) and temperature
(445°F) were completed with no evidence of leakage associated with the tube sheet-to-
shell weld noted during the course of the interval.

Radiography as an alternative is not feasible because access is not available for film
placement.

Justification for Granting Relief

No additional examinations were completed during the inspection interval; however, the
examination coverage of 88.4% along with the results of the completed pressure tests
provide reasonable assurance that pressure boundary integrity has been maintained for
this component throughout the interval.



ISI Program Plan
Braidwood Station Units 1 & 2, Second Interval

7.0

8.0

10 CFR 50.55a RELIEF REQUEST I2R-50
Attachment 2-5
Braidwood Station Unit 1 Limited Examinations
Revision 0
(Page 3 of 7)

Precedents

Similar limitations (structural limitations) on a Category C-A steam generator shell
circumferential weld were encountered and accepted for the following unit:

Catawba Unit 2:
Letter from E. C. Marinos (U. S. NRC) to D. Jamil (Catawba Nuclear Station), "Catawba
Nuclear Station, Unit 2, Request for Relief from the Requirements of the ASME Code

(TAC Nos. MC7004, MC9197, MC9198. MC9199, MC9200, MC9202, MC9203,
MC9204, MC9205, MC9206 and MC9207)," dated April 3, 2006

References

8.1 EPRI TR-112657 Revision B-A, "Revised Risk-Informed Inservice Inspection
Evaluation Procedure"
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Calibration Data Sheet

1. .
Piant / Unit BRAIDWOOD /2 Data Sheet & AZR13-UT-037 ‘f#
. §Company EXELON Page 1 of 4 e
Comp I System Tube Sheet - Stub 8arrel / $G M
Procedure No. EXE-1S1-210 ch L 7
Rev / Chng. No. Rev 0 Cal. ks Time ‘
Cal. Block No: BWO 082 " . . 7
Cal. Block Temp. T5F Initial Cafib. 07:32
Thermometer S/N: 1058537 o . 7
Size N/A Sch A T3.95° e Initial Calib. Date 4/24/08
Feritic IN/Al  Austenitic Intermediate NIA Search Unit #1 Search Unit#2 /
{Each Major CRT Div. = 0.60° . Manufacture: KBA Manufacture: o )
: Intermediate NIA Seriaf No.: OTBTUR Serial No.. Y AN
{Cal. Direction: mﬁmai Ela Circ. [N/A] Both Final Calib. 14:45 No. of Elements: 1 No.of Elemenis: &
Size: 1.0° Shapa: Round Size: Shags 3 1
Scan Area: to Weld . . Freq. ~2.25 Mz Style: Gamma Freq. Style: ] g >
' il to Weld Final Calib. Date 424108 Exam Angle: 0° Mode: Long Exam Angle: Matle: o 8 > g
Couplant Measured Angle: NIA Measured Angle: > 2 & =
fCode Category: C-A Code ltem:  C01.30  Type: ULTRAGEL i Wedge Style: N/A Wedge Style: A 8 X 9_.} %’
Batch: 06225 T NIRRT T30
Search Unit Cable Search finitCable & £ 8 &
Recordable O N o~ '_Ul
. Exam . TON
Access Indications Sens Type: RG-174 -3
Examination Area / Weld Yes | No | Geom ) Length: 6 No.ofCon. O No. of Con.: _ ~N b o D
Tuba Sheet , . @ g
25G-01-SGC-02 Stub Barrel X 44.0dB Instrument Settings ment Settings O
=]
- N
‘ L] ‘Make / Model: Krautkramer USN S8L SW
P Serial No.: 104765
] Delay. 10241 Range: _ 6.0° Range.
' MY Cal/ Vel: 0.2326 Pulser: SQUARE Pulser:
- Damping: §00  Reject: 0% Reject:
Remarks / Reason for incomplete Scan(s) COMPONENT TEMP: 89°F Rep. Rate:AUTO HIGH Freq:  2.25 MHz Freq:
Scanned +14dB over reference sensitivity. See attached sheet for limitations. Filter: FIXED  Mode: DUAL OFF Mode:
88.4% Code coverage oblained. NRI Rectify:  FULLWAVE Voltage: 450 Voltage:
7 4 2 Pulse Width: 100
Examiners L2 s Level 1l Date 4/24/08 Refarence Sensitivity (Sens.) Reference Sensitivity (Sens.)
2. Level il Date 4/24/08 Axial: N/A Circ: N/A Circ:
) ‘ SDH Sensitivity: 30.0
/% Further Evaluation Required? fNIAJlves [XNo Zero: NA ..
A REVIEW | DATE
\gec Lubidh S/ 5058




¢) Westinghouse Calibration Data Sheet
‘ b
Plant / Unit BRAIDWOOD 12 Data Sheet & AZR13-UT-037 !
Company EXELON Page 2 of 4
" Comp/System  Tube Sheet - Stub Bamel / SG ‘%T
Procedure No. EXE-S1-210 Y
Rev / Chng. No. Rev 0 Cal. Checks Time T .
Cal. Biock No.. BWD 062 ” . . . 9
Cai. Block Temp. = initial Calib. 07:36 1 07:41 : n
Thermomeler S/N: 105537 , " N g
Sze  NA  Sch NA[385 ¢ | el Calib. Date 4124/08
[X] Fenitc Austenitic Intermedsate NA Search Unit #1 Search Unit #2 o
Each Major CRY Div. = 08071427 ; Manufacture: KBA Manufacture: KBA g
__ 3 Intermediate NiA Serial No.: GOGXBK Serial No.: 5005 ©
JCal. Direction: I : IAxial I:B Circ. nig] Both . . ) No. of Elements: 1 No. of Elements: k| o
' - Finaf Calib. WABI422} e 057 x 10" Shape: Rect Size: 0.5"x1.0" TShape Rec%? g
Scan Area: | toweid [X] ) Freq. 2.25 MHz Style:  Gamma Freq. 225MHz Style:  Gammic ©°
il to Weld Final Calib. Date 424108 Exam Angle: 45° Mode: Shear Exam Angle:  60° Mode:  Shei @ I\
Couplant Measured Angle: 45° Measured Angle: ¢ | D
iCode Category: C-A Cade item: C01.30 Type: ULTRAGEL Il Wedge Style: Non integrai Wedge Style: Non integral = S
Batch: 08225 hrd
‘ Search Unit Cabie SearchUnitCable ' (p
Recordable Exn o
Access | __Indications ™1 Type: RG-174 Type: RG-174 O
Examination Area / Weld a Yes | No [Geom| ™ | Lengh & No. ofCon: G Length. _ 6 No.ofCon. 0] O
Tube Sheet .
25G-01-SGC-02 (45° AX) Stub Barvel A £5.5d8 instrument Settings instrument Settings
Tube Sheet
28G-01-SGC-02 (45" CW/CCW) Shib Bared X 55.5dB| Make/Model: Krautkramer USN 58L SW Make / Model: Krautkramer USN 581 SW
Tube Sheet Seriat No.: 104765 Serial No.: 104765
25G-01-SGC-02 (60° AX) Stub Barrel X 58.5dB| Delay: 126662 Range: 9.0°  Delay: 152038 Range:  12.0°
Tube Sheet - M Cal/Vel: 1268 Pulser: SQUARE Mt Cal/ Vel: 1270 Pulser: SQUARE
28G-01-8SGC-02 (60° CWICCW) Stub Barred X 58.5d8] Damping: 500 Reject: 0% Damping: 500  Reject 0%
{Remarks / Reason for incomplate Scan(s) COMPONENT TEMP: 68°F Rep. Rate:AUTO HiGHFreq:  2.25 Mz Rep. Rater AUTO HIGCH Freq:  2.25 MMz
Scanned +14dB over reference sensitivity. See attached sheet for limitations. Filter: FIXED  Mode: DUAL OFF  Fiter: FIXED  wode: DUAL OFF
88.4% e covefage obtained. NRI Rectify: FULLWAVE Voltage: 450 Rectify: FULLWAVE Voltage: 450
i N { . . . Puise Width: 100 Pulse Width: 100
Examiners: §.& g0 N JLeve ] Date 424108~ " Reference Sensifivity (Sens.) Reference Sensitivity (Sens.)
S f Lavel i Date 4/24/08 Axial: NIA Circ: NIA Aodal: N/A Circ: N/A
B SDH Senstivity:: 415 SDH Sensitivity: 4535
_____ s /s Futher Evaluation Requied? [NIAfYes X luo Zero: " Zero: NIA
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stinghouse INSPECTION SERVICES Page 3 of 4
WELD PROFILE / DATA
BRAIDWGOD UNIT 2 SKETCH 25G-01
SG/Steam Genersfor2RCO1BA ______ PROCEDURE EXE-1S1-210, Rev. 0
oKL’  OATE _ apanuos  IDENT. 25G-01-SGC-02
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Wesﬂnghouse

AZRIUTO37
Pagedof 4
LIMITATION TO EXAMINATION
PLANY BRAIDWOGD war 2 SKETCH 25601
SYSTEM/COMPONENT SG/ Steam G 2RCO1BA PROCEDURE EXES1-21D, Rev.
EXAMINER BJ«AW DAYE 412412008
Douygias Gronoweld, Level I
RELATED TO: ur _x o wr vt \DENT. NO. 25G-01-SGC02.
PROVIDE GENERAL INFORMATICN TO DESCRIBE APPROXIMATE SI2E, LOCATION AND TYPE OF LIITATION. o -
Weldngth 427.5% 83.4% Coverngo Umbations on stud barrel sido - 68.0" (84.1%) O
9807 Umitation for tube shest sids - 57.0° (88.7%) 3
v wEib 8807 Limitations for ¢ire scans - 37.0° (91.3%) x 2 » °
iyl Bannck * v:otr your Rlus " 8 >
{4
- O A7 SR - weer e L0 T
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