PSEG Nuclear LLC
P.O. Box 236, Hancocks Bridge, NJ 08038-0236

& PSEG

Nuclear L1.C

: 10 CFR 50.55a(g)(5)(iii)
LR-N18-0087
September 24, 2018

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

Hope Creek Generating Station
Renewed Facility Operating License No. NPF-57
NRC Docket No. 50-354

Subject: Submittal of Relief Request Associated with the Third Inservice Inspection
(IS1) Interval

In accordance with 10 CFR 50.55a, "Codes and standards," paragraph (g)(5)(iii), PSEG
Nuclear LLC (PSEG) hereby requests NRC approval of the attached request for the
third 10-year inservice inspection (ISl) interval for the Hope Creek Generating Station
which ended on December 12, 2017. The relief request addresses limitations for
examinations performed in accordance with the requirements of the American Society
of Mechanical Engineering (ASME) Boiler and Pressure Vessel Code, Section X| for
Class 1 and 2 components.

There are no commitments in this letter or enclosure.

If you have any questions or require additional information, please contact Mr. Lee
Marabella at 856-339-1208.

Sincerely,

Qe

Paul R. Duke, Jr.
Manager - Licensing
PSEG Nuclear LLC
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Enclosure 1
Hope Creek Generating Station (HCGS)
10 CFR 50.55a Request for Relief Number HC-I3R-08, Revision 0
In Accordance with 10 CFR 50.55a(g)(5)(iii)

--Inservice Inspection Impracticality--

1. ASME Code Component(s) Affected

The Hope Creek Generating Station (HCGS) Class 1 and 2 components with limited
examinations that are included in this request for relief are for the Third Ten-Year Inservice
Inspection Interval. The content of this request includes the insights gained from guidance
provided in Reference 1 and the following Code Classes, Examination Categories, and ltem
Numbers apply.

Code Classes: 1and 2

Examination Categories: B-A, B-D, B-P, C-A, C-G, and R-A

Item Numbers: B1.12, B1.30, B3.90, B3.100, B15.10, C1.10, C6.10, and
R1.20-4

2. Applicable Code Edition and Addenda

The HCGS third interval Inservice Inspection (ISI) program was based on ASME Boiler and
Pressure Vessel Code Section Xl, Rules for Inservice Inspection of Nuclear Power Plant
Components, 2001 Edition through 2003 Addenda (Reference 2), as modified by 10 CFR
50.55a. The Appendix VIl requirements and use of the Performance Demonstration Initiative
(PDI) requirements at HCGS were in accordance with the 2001 Edition of Section XI (Reference
3) for the limited examinations contained in this request as conditioned by 10 CFR
50.55a(b)(2)(xv) and 10 CFR 50.55a(b)(2)(xxiv).

The HCGS Third Ten-Year ISI Interval ended on December 12, 2017.
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3. Applicable Code Requirements

E():(:tm i e Class 1 Weld Examination Coverage Requirements
B-A B1.12 To include essentially 100% examination of the Reactor Vessel
Longitudinal Shell Welds.
B-A B1.30 To include essentially 100% examination of the Reactor Vessel
Shell-to-Flange Weld.
B-D B3.90 To include the examination volume of the Reactor Vessel Nozzle-

to-Vessel weld as depicted in the applicable figure shown in
Figures IWB-2500-7(a), (b), (c), or (d)

B-D B3.100 | Toinclude examination volume of the Reactor Vessel Nozzle-to
Vessel Inner Radius Sections as depicted in the applicable figure
shown in Figures IWB-2500-7(a), (b), (c), or (d).

B-P B15.10 | Toinclude all Class 1 pressure retaining components within the
system boundary as specified in IWB-5222(b)

Eé(:tm ) e Class 2 Weld Examination Coverage Requirements
C-A C1.10 To include essentially 100% examination of the Residual Heat
Exchanger Shell-to-Flange Weld
C-G C6.10 To include 100% examination of the all welds in one pump of each
group of pumps.
Eé::n R L2, Class 1 and Class 2 Piping Welds / Risk-Informed Inservice
: Inspection Program Coverage Requirements
R-A R1.20-4 | Toinclude essentially 100% of the examination location with no

degradation mechanism.

As previously defined in 10 CFR 50.55a(g)(6)(ii)(A)(2), now removed, and Regulatory Guide
1.147, Revision 17 (Reference 4), ASME Code Case N-460 (Reference 5) was invoked for the
required coverage associated with the welds in this request and states that essentially 100%
equates to more than 90% of the examination volume or required surface area of each weld
where the reduction in coverage is due to interference by another component or part geometry.

Limited Class 1 and Class 2 Piping Welds / Risk-Informed Inservice Inspection Programs

Class 1 and Class 2 piping welds selected for examination during the third interval under the
Risk-Informed Inservice Inspection (RI-ISI) Programs used for HCGS were examined in
accordance with EPRI Topical Report TR-112657, Rev. B-A methodology (Reference 7) which
was supplemented by ASME Code Case N-578-1 (Reference 8) and included the piping welds
(elements) selected for examination under Examination Category R-A. The use of these
documents for HCGS was based on a request for an alternative HC-I3R-01 that was authorized
for use per Reference 9.
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RI-ISI Program Limited Examination Evaluations

When limited piping weld examinations are identified under EPRI TR-112657 Rev. B-A
supplemented by Code Case N-578-1 RI-ISI Programs, an evaluation is performed with
consideration given to whether a new weld location should be selected for examination to make-
up for these limited examinations. However, since the initial RI-ISI piping weld selections were
based on consequence, failure probability, potential degradation mechanisms and the design of
the welds were all similar (i.e., Fitting to Fitting, Fitting to Valve, Fitting to Pipe or located just
inside a piping penetration) for examination under these parameters, it was determined that no
or very little additional coverage could be obtained by selecting another weld with these same
selection criteria. Thus, no other RI-ISI piping weld was selected for the limited examination
identified in Attachment 1 for the RI-ISI piping weld examined in the third interval.

4. Impracticality of Compliance

The construction permit for HCGS was issued on November 4, 1974 and falls under the
provisions of 10 CFR 50.55a(g)(3), which were applied to components (including supports) that
must meet the requirements of paragraphs (g)(4) and (g)(5) to the extent practical.
Components that are part of the reactor coolant pressure boundary and their supports must
meet the requirements applicable to components that are classified as ASME Code Class 1.
Components that are classified as ASME Code Class 2 and 3 must be designed and provided
with access to enable the performance of inservice examination of these components and must
meet the preservice examination requirements. Therefore, although the design of the plants
has provided access for examinations to the extent practical, component design configurations
resulting in examination limitations such as those from support interference, geometric
configurations of welds and materials such as fitting or valve bodies made of cast stainless steel
may not allow the full required examination volume or surface area coverage with the latest
techniques available. A typical example of such a condition is a valve-to-pipe weld where
essentially 100% of the code required volume cannot be examined from the valve side of the
weld and where a plant modification would be needed to provide this coverage. Details of
examination restrictions and reductions in required examination coverage are provided in
Attachment 1.

When examined, the welds listed in Attachment 1 of this request did not receive the required
code volume or surface area coverage due to their component design configurations or
interference by other items. These conditions resulted in scanning or surface area access
limitations that prohibited obtaining essentially 100% examination coverage of the required
examination volumes or surface areas, but when this situation occurred 100% coverage of the
accessible volumes or surface areas of each weld was obtained.

5. Burden Caused by Compliance

To comply with the code required examination volumes or surface areas for obtaining
essentially 100% coverage for the welds listed in this request for relief, the welds and their
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associated components would have to be physically modified and/or disassembled beyond their
current design. Overall, components and fittings associated with the welds listed in this request
are constructed of standard design items and materials meeting typical national standards that
specify required configurations and dimensions. To replace these items with items of alternate
configurations or materials to enhance examination coverage would require unique redesign
and fabrication. Because these items are in the Class 1 and 2 boundaries and for the Class 1
items that form a part of the reactor coolant pressure boundary, their redesign and fabrication
would be an extensive effort based on the limitations that exist.

For the Class 1, Examination Category B-A, Reactor Pressure Vessel Shell Welds, Item No.
B1.12 (RPV1-W12-1, RPV1-W12-2, and RPV1-W12-3) limitations were caused by the internal
piping in the reactor vessel. The volumetric examination was performed from the vessel ID and
the feedwater sparger and core spray piping reduced the coverage. These internal piping
configurations would require removing or redesigning to allow the additional coverage.

For the Class 1, Examination Category B-A, Reactor Pressure Vessel Shell-to-flange weld,
Iltem No. B1.30 (RPV1-W3) limitation was caused by proximity of the main steam nozzle plugs,
nozzle clad removal areas and the rod guides at 0° and 180°.

For the Class 1, Examination Category B-D, “Full Penetration Welded Nozzles in Vessels -
Inspection Program B,” Item No. B3.90 for the nine nozzle welds including the six feedwater
nozzle welds, the volumetric examinations were limited due to plant design and to obtain the
required coverage for each of these welds would require a design modification.

For the Class 1, Iltem No. B3.100, “Nozzle Inside Radius Section” limitations applied to the five
inside radius sections. To obtain the required coverage, a design modification would have to be
performed to remove or replace the thermal sleeves in these nozzles. Performing this type of
modification is considered to be impractical. The structural integrity of the nozzle forgings
themselves is not in question at this time because they were nondestructively examined during
fabrication and have been previously examined using ultrasonic techniques specific to the
nozzle configurations. No indications of fabrication or service related cracking have been
observed as a result of these examinations.

For the Class 1, Item No. B15.10 “All Pressure Retaining Components” limitation applied to one
root valve pair AE-V9989 and AE-V9995, the piping between the two root valves, 2.25 linear
inches per FSK-P-1-AE-662, was not pressurized. Access to these two valves is limited due to
location between main steam lines, which would require excessive scaffolding and poses
radiological and personnel safety concerns. There were no indications of leakage identified in
the area surrounding these valves during the system pressure test. Note that Code Case N-
798, approved in revision 18 of RG 1.147, allows for the vent and drain inboard isolation valves
to remain closed during the system pressure test.

For the Class 2 Examination Category C-A, Shell Circumferential Welds, Item No. C1.10, the
volumetric examination limitations on the Vessel-to-Flange Weld on the “A” RHR Heat
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Exchanger were due to the taper of the flange side of the weld, which would require a design
modification to remove the taper.

For the Class 2 Examination Category C-G, Pump Casing Welds, the surface examination
limitations were caused by the concrete pump pedestal obstructions. A design change would
be required to remove the concrete pedestal.

The configuration of the Class 1 piping weld examined per the RI-ISI program only allowed
ultrasonic examination from one side of the weld and limited coverage from specific areas on
the far side of the weld and thus would require a design modification or replacement to obtain
the required examination coverage.

Overall it is not possible to obtain interrogation of greater than 90% of the required code
examination volume or surface areas for the welds in this request without extensive weld or
component design modifications. Examinations have been performed to the maximum extent
possible. Supplemental radiography is impractical due to the amount of work being performed
in the areas on a 24-hour basis when the welds are available for examination. Using
radiography would result in numerous work-related stoppages and increased exposure due to
the shutdown and startup of other work in the areas. The water may need to be drained from
systems or components where radiography is performed, which increases the radiation dose
rates over a much broader area than the weld being examined.

The surface and volumetric examination techniques used for welds in this request for relief were
reviewed to determine if additional coverage could be achieved by improving those techniques.
None were identified and the examinations have been performed to the maximum extent
possible. Therefore, HCGS has determined that obtaining essentially 100% coverage is not
feasible without adding additional burden consisting of significant redesign work, increased
radiation exposure, and/or potential damage to the plant or the component itself.

6. Proposed Alternative and Basis for Use

Proposed Alternative

1) Periodic system pressure test VT-2 visual examinations will continue to be performed in
accordance with ASME Section XI, Examination Category B-P, for Class 1 pressure
retaining welds and items each refueling outage and Examination Category C-H for Class 2
pressure retaining welds and items each inspection period of Table IWB-2500-1 and Table
IWC-2500-1, respectively.

2) Conduct required surface and/or volumetric examinations to the maximum extent possible
as required by ASME Section Xl or the RI-ISI Programs.
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Basis for Use

10 CFR 50.55a(g)(4) recognizes that throughout the service life of a nuclear power facility,
components which are classified as ASME Code Class 1, Class 2 and Class 3 must meet the
requirements set forth in the ASME Code to the extent practical within the limitations of design,
geometry and materials of construction. When a component is found to have conditions which
limit the required examination volume or surface area, HCGS is required to submit this
information to the enforcement and regulatory authorities having jurisdiction at the plant site.
This request for relief has been written to address areas where these types of conditions exist
and where the required amount of coverage was reduced below the minimum acceptable.
HCGS has performed the weld examinations to the maximum extent possible for each of the
welds identified with limitations in Attachment 1.

The Class 1 Examination Category B-A, Head-to-Flange Welds, the Class 1 Examination
Category B-D, Reactor Vessel Nozzle-to-Vessel Welds and Inside Radius Sections, the Class 1
Examination Category B-P, All Pressure Retaining Components, and the Class 1 Risk-Informed
Piping Weld within the scope of this request are all located inside the containment. Even
though their examination did not meet the essentially 100% code required volume coverage
requirement, there is instrumentation in place to assure early detection of any Reactor Coolant
System (RCS) pressure boundary leakage. The instrumentation consists of monitoring of
drywell floor drain sump level to determine flow rate, drywell cooler condensate flow rate
increases, and airborne gaseous radioactivity increases. HCGS Technical Specifications
Limiting Condition for Operation (LCO) 3.4.3.2 requires that RCS leakage shall be limited to:

No PRESSURE BOUNDARY LEAKAGE.

5 gpm UNIDENTIFIED LEAKAGE.

25 gpm IDENTIFIED LEAKAGE averaged over any 24-hour period.

0.5 gpm leakage per nominal inch of valve size up to a maximum of 5 gpm from
any reactor coolant system pressure isolation valve specified in Table 3.4.3.2-1,
at rated pressure.

e. 2 gpm increase in UNIDENTIFIED LEAKAGE within any period of 24 hours or
less.

a0 oo

The Class 2 Examination Category C-A, RHR Heat Exchanger Shell-to-Flange Weld and the
Class 2 Examination Category C-G, Pump Casing Welds within the scope of the request are
outside containment. The RHR Heat Exchanger and the RHR Pumps are located in the RHR
Pump Rooms while the Core Spray Pump is located in the Core Spray Pump Room. The
Operations Department performs routine plant walkdowns to identify deficiencies and initiate
corrective actions as appropriate. Any leaks identified are required to be reported to the Control
Room. Note that HCGS will be implementing Code Case N-716-1 in the 4™ Interval which
evaluated the RHR Heat Exchangers and determined them to be classified as Low Safety
Significant (LSS) which requires no examination with the exception of the VT-2 examination
during the periodic pressure test. Category C-G was removed from ASME Section Xl in the
2008 Addenda and therefore will no longer require examination.
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Based upon the extent of the required surface examination area or volumetric examination
volume achieved for each of the welds within this request for relief, applicable leakage
monitoring, and required system pressure test VT-2 visual examinations, reasonable assurance
of structural integrity is ensured.

7. Duration of Proposed Alternative

This request for relief is for HCGS, Third Ten-Year ISI Interval, which began on December 13,
2007 and ended on December 12, 2017.

8. Precedents

Note: Industry requests for relief due to impracticality associated with limited weld examinations
are common and are filed by all licensees. Some recent NRC approvals of requested relief are:

1) NRC Safety Evaluation Report (SER) for Surry Power Station Unit No. 2 — Requests for
Relief LMT-SS01, LMT-CS01, LMT-P01, LMT-C01, LMT-C02, LMT-C03, and LMT-C04 —
For Limited Coverage Examinations Performed in the Fourth 10-Year Inservice Inspection
Interval (CAC NOS., MF7718, MF-7719, MF7720, MF7721 MF7722, MF7723, MF7724 and
MF7725), Dated: February 17, 2017, [ADAMS Accession No.: ML16365A118]

2) NRC Safety Evaluation Report (SER) for Diablo Canyon Power Plant, Unit No. 1 - Relief
Request NDE-SIF-U1 To Allow Use of Alternate American Society of Mechanical Engineers
Boiler and Pressure Vessel Code Section XI Examination Requirements for the Third
Inservice Inspection Interval (CAC NO. MF7552), Dated: July 27, 2016, [ADAMS Accession
No.: ML16207A397]

3) NRC Safety Evaluation Report (SER) for Millstone Power Station, Unit No. 2 - Relief
Requests For Limited Coverage Examinations Performed In The Fourth 10-Year Inservice
Inspection Interval (CAC NOS. MF6567, MF6568, and MF6569), Dated: July 13, 2016,
[ADAMS Accession No.: ML16172A135]

4) NRC Safety Evaluation Report (SER) for Susquehanna Steam Electric Station, Units 1 and
2 — Relief Requests for the Third 10-Year Inservice Inspection Interval (CAC NOS. MF6302,
MF6303, MF6304, MF6305, MF6306, AND MF6307), Dated: May 10, 2016, [ADAMS
Accession No.: ML16069A199]

5) NRC Safety Evaluation Report (SER) for Second 10-Year Interval for Inservice Inspection
Program — Hope Creek Generating Station, Dated: February 3, 2000, (TAC No. MA2026),
Dated: February 3, 2000, [ADAMS Accession No.: ML003680090]

6) NRC Safety Evaluation Report (SER) for Hope Creek Generating Station — Evaluation of
Relief Request NC-RR-B11, Dated March 22, 2004, (TAC No. MB8408), Dated June 9,
2003, [ADAMS Accession No.: ML031600421]
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Attachment 1

PSEG Nuclear LLC
Hope Creek Generating Station (HCGS)

10 CFR 50.55a Request for Relief Number HC-I3R-08, Revision 0
In Accordance with 10 CFR 50.55a(g)(5)(iii)
--Inservice Inspection Impracticality--

Introduction

This attachment contains figures and tables as applicable that are used to depict the
limitations and calculations used for obtained coverage, materials and product forms, with
ultrasonic examination angles and wave modes used, any limited surface examinations and
the examination results for the welds associated with this request for relief, including any
applicable previous examination history used. The following Table 1 for HCGS identifies the
welds within the scope of this request and summarizes the extent of examination coverage
achieved for each weld.

Many of the welds listed were examined with different HCGS approved procedures and
techniques during the span of the Third Ten-Year ISI Interval and therefore not all the
coverage calculations used are identical, but they are based on the actual Non-Destructive
Examination (NDE) data reports that were provided for the examinations completed.



TABLE 1 - HCGS WELDS WITH LIMITED EXAMINATIONS

Seq. Number Class, Weld Material 1 Material Material 3 Examination | Examination | Applicable
[ Weld Category Description and 2 Weld and Code Limitations Tables
Identification | and Item No. Product Product Coverage and Results and
Number Form Form Obtained’ Figures
1.1/RPV1- 1 RPV' SA-533 Weld N/A 72.40% uT Tables 1.1-
W12-1 B-A, B1.12 Longitudinal Gr.B Ferritic Limitations 1,1.1-2,
Seam @ 110° Cl. 1 Alloy Steel due to and
Steel Plate proximity of Figures
feedwater 1.1-1,1.1-
and core 2
spray
spargers
1.2/RPV1- 1 RPV' SA-533 Weld N/A 71.70% uT Tables 1.2-
W12-2 B-A, B1.12 Longitudinal Gr.B Ferritic Limitations 1,1.2-2
Seam @ 230° Cl. 1 Alloy Steel due to and
Steel Plate proximity of Figures
feedwater 1.2-1,1.2-
and core 2
spray
spargers
1.3/RPV1- 1 RPV' SA-533 Weld N/A 72.40% uT Tables 1.3-
W12-3 B-A, B1.12 Longitudinal Gr.B Ferritic Limitations 1, 1.3-2,
Seam @ 350° | CI. 1 Alloy Steel due to and
Steel Plate proximity of Figures
feedwater 1.3-1, 1.3-
and core 2
spray
spargers
1.4/RPV1- 1 RPV" Shell-to- SA-533 Weld SA-508 Cl. 2 86.20% uT Tables 1.4-
w3? B-A, B1.30 Flange Weld Gr.B Ferritic Alloy Steel Limitations 1, 1.4-2,
Cl.1 Alloy Steel Forging due to and
Steel Plate proximity of Figures
the N3 Main | 1.4-1, 1.4-
Steam 2
nozzle plugs,
N3 Nozzle
clad removal
areas and
the rod
guides at 0°
and 180°
1.5/RPV1- 1 RPV' Nozzle- SA-508 Weld: SA-533 82.80% uT Table 1.5-1
N3D B-D to-Vessel Weld | CI. 2 Alloy Ferritic Gr.B Limitations and
B3.90 (Main Steam Steel Steel Cl. 1 Alloy due to nozzle Figures
D) Forging Steel Plate configuration 1.5-1to
with and proximity 1.5-3
Stainless of N8 nozzle
Steel
Cladding
1.6/RPV1- 1 RPV' Nozzle- SA-508 Weld: SA-533 89.60% uT Table 1.6-1
N4A B-D to-Vessel Weld | CI. 2 Alloy Ferritic Gr.B Limitations and
B3.90 (Feedwater A) Steel Steel Cl. 1 Alloy due to nozzle Figures
Forging Steel Plate configuration 1.6-1to
with 1.6-3
Stainless
Steel
Cladding
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TABLE 1 - HCGS WELDS WITH LIMITED EXAMINATIONS

Seq. Number Class, Weld Material 1 Material Material 3 Examination | Examination | Applicable
[ Weld Category Description and 2 Weld and Code Limitations Tables
Identification | and Item No. Product Product Coverage and Results and
Number Form Form Obtained’ Figures
1.7/RPV1- 1 RPV' Nozzle- SA-508 Weld: SA-533 89.60% uTt Table 1.7-1
N4B B-D to-Vessel Weld | CI. 2 Alloy Ferritic Gr.B Limitations and
B3.90 (Feedwater B) Steel Steel Cl. 1 Alloy due to nozzle Figures
Forging Steel Plate configuration 1.7-1to
with 1.7-3
Stainless
Steel
Cladding
1.8/RPV1- 1 RPV' Nozzle- SA-508 Weld: SA-533 80.42% uT Table 1.8-1
N4C B-D to-Vessel Weld | CI. 2 Alloy Ferritic Gr.B Limitations and
B3.90 (Feedwater C) Steel Steel Cl. 1 Alloy due to nozzle Figures
Forging Steel Plate configuration 1.8-1to
with 1.8-3
Stainless
Steel
Cladding
1.9/RPV1- 1 RPV" Nozzle- SA-508 Weld: SA-533 89.60% uTt Table 1.9-1
N4D B-D to-Vessel Weld | CI. 2 Alloy Ferritic Gr.B Limitations and
B3.90 (Feedwater D) Steel Steel Cl. 1 Alloy due to nozzle Figures
Forging Steel Plate configuration 1.9-1to
with 1.9-3
Stainless
Steel
Cladding
1.10/RPV1- 1 RPV" Nozzle- SA-508 Weld: SA-533 89.60% uTt Table 1.10-
N4E B-D to-Vessel Weld | CI. 2 Alloy Ferritic Gr.B Limitations 1 and
B3.90 (Feedwater E) Steel Steel Cl. 1 Alloy due to nozzle Figures
Forging Steel Plate configuration 1.10-1 to
with 1.10-3
Stainless
Steel
Cladding
1.11/RPV1- 1 RPV" Nozzle- SA-508 Weld: SA-533 80.42% uT Table 1.11-
N4F B-D to-Vessel Weld | CI. 2 Alloy Ferritic Gr.B Limitations 1 and
B3.90 (Feedwater F) Steel Steel Cl. 1 Alloy due to nozzle Figures
Forging Steel Plate configuration 1.11-1to
with 1.11-3
Stainless
Steel
Cladding
1.12/RPV1- 1 RPV" Nozzle- SA-508 Weld: SA-533 87.80% uT Table 1.12-
N8A B-D to-Vessel Weld | CI. 2 Alloy Ferritic Gr.B Limitations 1 and
B3.90 (Jet Pump Steel Steel Cl. 1 Alloy due to nozzle Figures
Instrumentation Forging Steel Plate configuration 1.12-1to
A) with with 1.12-3
Stainless Stainless
Steel Steel
Cladding Cladding
1.13/RPV1- 1 RPV" Nozzle- SA-508 Weld: SA-533 74.70% uT Table 1.13-
N7 B-D to-Vessel Weld | CI. 2 Alloy Ferritic Gr.B Limitations 1and
B3.90 (Head Vent) Steel Steel Cl. 1 Alloy due to nozzle Figures
Forging Steel Plate configuration 1.13-1to
1.13-3
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TABLE 1 - HCGS WELDS WITH LIMITED EXAMINATIONS

Seq. Number Class, Weld Material 1 Material Material 3 Examination | Examination | Applicable
[ Weld Category Description and 2 Weld and Code Limitations Tables
Identification | and Item No. Product Product Coverage and Results and
Number Form Form Obtained’ Figures
1.14/ 1 RPV' Nozzle- SA-508 N/A N/A Visual Table 1.14-
B-D to-Vessel Weld | CI. 2 Alloy Limitations 1 and
RPV1-N2AIR B3.100 (Recirc. Inlet A) Steel 40.00% due to Figures
RPV1-N2BIR B3.100 (Recirc. Inlet B) Forging 25.00% internal 1.14-1to
RPV1-N2KIR B3.100 (Recirc. Inlet K) with 50.00% piping 1.14-6
RPV1-N5BIR B3.100 (Core Spray B) | Stainless 25.00% configuration
RPV1- B3.100 (LPCI A) Steel 45.00%
N17AIR Cladding
1.15/1-AE- 2 RHR Heat SA-516 Weld SA-105 88.10% UT Limitation | Table 1.15-
205-RHX- C-A Exchanger Carbon Ferritic Carbon due to flange 1 and
w4® C1.10 Shell-to-Flange | Steel Plate Steel Steel configuration Figures
Weld Forging 1.15-1to
1.15-3
1.16/1-CP- 2 Core Spray A48 Weld A350 23.40% PT Limitation Figures
206-CSP- C-G Pump Casing- Cl. 30-B Ferritic LF1 or LF2 due to 1.16-1 to
w2? C6.10 to-Flange Weld | Gray Cast Steel Carbon concrete 1.16-4
Iron Steel pump
Forging pedestal
1.17/1-CP- 2 RHR Pump A536 Gr. Weld A516 18.04% PT Limitation | Table 1.17-
202-RHP-W2 C-G Casing-to- 65-45-12 Ferritic Gr. 70 due to 1 and
C6.10 Flange Weld Ductile Steel Carbon concrete Figure
(RHR“C” Cast Iron Steel Plate pump 1.17-1
Pump) pedestal
1.18/1-DP- 2 RHR Pump A536 Gr. Weld A516 18.04% PT Limitation Figures
202-RHP- C-G Casing-to- 65-45-12 Ferritic Gr. 70 due to 1.18-1 and
w2? C6.10 Flange Weld Ductile Steel Carbon concrete 1.18-2
(RHR “D” Cast Iron Steel Plate pump
Pump) pedestal
1.19/1-DP- 2 RHR Pump A536 Gr. Weld A516 29.90% PT Limitation Figures
202-RHP- C-G Casing Suction | 65-45-12 Ferritic Gr. 70 due to 1.19-1 and
w3® C6.10 Weld (RHR “D” Ductile Steel Carbon concrete 1.19-2
Pump) Cast Iron Steel Plate pump
pedestal
1.20/1-BG- 1 RWCU SA-106 Cr. Weld SA-216 Gr. 81.50% UT No Exam | Table 1.20-
6DBA-001-29 R-A Pipe-to-Valve B Ferritic WCB downstream 1 and
R1.20-4 Steel due to valve Figures
configuration | 1.20-1 and
to 1.20-2
NOTES: 1. Containment RCS Leakage Detection Applies

2. Ultrasonic (UT) Examination, Phased Array UT Examination (PAUT) and Surface Examination by Liquid Penetrant (PT) or Magnetic

Particle (MT).

3. These limited examinations had received pre-approval during the 2™ Ten-Year Interval (Precedent 5)
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1.1

Weld RPV1-W12-1 — RPV Longitudinal Seam @ 110°
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[ATTENTION:

Figure 1.1-1 Weld RPV1-W12-1 (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 3, during the RFO20 refueling outage in 2016.
The NDE data came from UT Report No.: VEN-16-032. The UT Code Required Volume (CRV)
was determined based on Section XI, Figure IWB-2500-2. The corresponding CRV as shown
on that Figure is A-B-C-D. The UT examination was limited by the proximity of the feedwater
and core spray spargers resulting in total UT coverage of 72.40% as described in Tables 1.1-1
and 1.1-2 and shown on Figure 1.1-2. No recordable indications were detected during this

scan.

Section XI Appendix VIIl and Supplements 4 and 6 used for this UT examination were
implemented using ISWT-PDI-AUTS5, Rev. 2, “Automated Inside Surface Ultrasonic Examination
of Pressure Vessel Welds Using Phased Array”.

Note: No laminations exist on the RPV shell that could interfere with the angle beam
examinations performed on this weld.
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Utility: PSEG Nuclear

Table 1.1-1 Weld RPV1-W12-1 Scan Coverage and Scan Summary

Site: Hope Creek Nuclear Generating Station

Outage: H1R20

Summary Sheet No.

100055

System: Reactor Pressure Vessel Line Sub bly: Vertical Weld @ 110° Identification: RPV1-W12-1

NDE NDE Calibration | Exam Sheet
Method Proc/Rev/Chg/ICN Examination | Sheet No. No. NRI | Other Remarks

AUT ISWT-PDI-AUTS/2/0/1 Probe 1 1100009 19 - - |Examination #19 was not performed
AUT ISWT-PDI-AUTS/2/0/1 Probe 2 1100010 19 - |due to proximity of core spray sparger.
AUT ISwWT-PDI-AUTS/2/0/1 Probe 3 1100011 19
AUT ISwT-PDI-AUTS/2/0/1 Probe 4 1100012 19 - -
AUT ISWT-PDI-AUTS5/2/0/1 Probe 1 1100005 20 X -
AUT ISWT-PDI-AUTS/2/0/1 Probe 2 1100008 20 X -
AUT ISWT-PDI-AUT5/2/0/1 Probe 3 1100007 20 X -
AUT ISWT-PDI-AUT5/2/0/1 Probe 4 1100008 20 X
AUT ISwT-PDI-AUT5/2/0/1 Probe 1 1100001 21 X
AUT ISWT-PDI-AUT5/2/0/1 Probe 2 1100002 21 X
AUT ISWT-PDI-AUTS/2/0/1 Probe 3 1100003 21 X
AUT ISWT-PDI-AUT5/2/0/1 Probe 4 1100004 21 X

Examination Summary:

Indication Summary:

No recordable indications were detected during this examination.

Limitation Summary:

This weld was examined from the inside surface using AIRIS-21 and Dynaray examination equipment.

No recordable indications were detected during this examination.

The examination was limited due to the proximity of the feedwater and core spray spargers. The examination
| coverage was 72.4%.
| Examination Angles for each probe included: PA60°-80°L, PA40°-50°S, PA30°-60°L, & PAO°L.

The examination was limited due to the proximity of the core spray and feedwater sparger piping. The examination

coverage was 72.4%.

Total Weld Length = 117.1"
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Table 1-1-2 Weld RPV1-W12-1 Individual Scan Results

Exam Beam No. of Lower Limit Upper Limit Lower Limit Upper Limit
. . 1
No. Direction Scans .Increrpent' 'Increment' Scan Axis/Arm (in.) Scan Axis/Arm (in.)
Axis/Device (in.) Axis/Device (in.)
Planned | Actual | Planned Actual Planned Actual Planned Actual
ID-19 | CWDN. 27 | 46868 | 0.00 | 49208 | 000 | 234.71 000 | 249.71 0.00
CCW UP
No examination due to the proximity of the Core Spray Spargers
CW DN.
ID-20 64 491.08 | 510.00 | 547.78 547.78 234.71 234.71 249.71 249.71
CCW UP
Limited examination due to the proximity of the Core Spray Spragers
CW DN.
ID-21 65 546.78 | 546.78 | 604.38 608.38 234.71 234.71 249.71 249.71
CCW UP
Notes:
1. The weld was examined from the inside surface using the AIRIS-21 and Dynaray examinations equipment.
2. Probe Information

Probe | Channel/Angles Skew Scan Offset Step Offset

I1°robe ;:ggzgtz ‘2‘:8?)-50%) 0° 175(in) +1.50(in)
y lfggigti i:i:?)-soQS) 270° +3.00(in) +0.24(in)
s lfggigti i:i:?)-soQS) 180° +1.75(in) 1:50(in)
:’mbe ;:Egg:zg:::; ‘2‘:88)-50"3) 90° -3.00(in) -0.24(in)
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[D-20

ID-19

110°/242.21"
wie-1

No examination due to the
Internal Core Spray Sparger

Figure 1.1-2 Weld RPV1-W12-1 (Examination Location and Cove}age Map)
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1.2

Weld RPV1-W12-2 — RPV Longitudinal Seam @230°
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[ATTENTION:

Figure 1.2-1 Weld RPV1-W12-2 (Extracted from Reference DWG A-1)

ANY REVISION TC THIS DRAWNG

SHALL BE MACE ONLY BY CAED

This weld was UT examined in Inspection Period 3, during the RFO20 refueling outage in 2016.
The NDE data came from UT Report No.: VEN-16-033. The UT Code Required Volume (CRV)
was determined based on Section Xl, Figure IWB-2500-2. The corresponding CRV as shown on
that Figure is A-B-C-D. The UT examination was limited by the proximity of the feedwater and
core spray spargers resulting in total UT coverage of 71.70% as described in Tables 1.2-1 and
1.2-2 and combined with Figure 1.2-2. No recordable indications were detected during this

examination.

Section XI Appendix VIII and Supplements 4 and 6 used for this UT examination were
implemented using ISWT-PDI-AUTS5, Rev. 2, “Automated Inside Surface Ultrasonic Examination
of Pressure Vessel Welds Using Phased Array”.

Note: No laminations exist on the RPV shell that could interfere with the angle beam

examinations pe

rformed on this weld.
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Table 1.2-1 Weld RPV1-W12-2 Scan Coverage and Scan Summary

Utility: PSEG Nuclear

Site: Hope Creek Nuclear Generating Station
Outage: H1R20

Summary Sheet No.

100060

System: Reactor Pressure Vessel

Line Subassembly: Vertical Weld @ 230°

Identification: RPV1-W12-2

NDE
Method

A

AUT
AUT
AUT
AUT
AUT
AUT
AUT
AUT
AUT
AUT
AUT

Proc/Rev/Chg/ICN

ISWT-PDI-AUTS/2/0/1
ISWT-PDI-AUTS/2/0/1
ISWT-PDI-AUTS/2/0/1
ISwWT-PDI-AUTS/2/0/1
ISwT-PDI-AUTS/2/0/1
ISwT-PDI-AUTS/2/0/1
ISWT-PDI-AUTS/2/0/1
ISwT-PDI-AUTS/2/0/1
ISWT-PDI-AUT5/2/0/1
ISWT-PDI-AUTS/2/0/1
ISwT-PDI-AUT5/2/0/1

ISwWT-PDI-AUTS/2/0/1

NDE Calibration | Exam Sheet
Examination | Sheet No. No. NRI | Other
Probe 1 1100009 22 -
Probe 2 1100010 22 - -

Probe 3 1100011 22

Probe 4 1100012 22 - -
Probe 1 1100013 23 X -
Probe 2 1100014 23 X -
Probe 3 1100015 23 X -
Probe 4 1100016 23 X -
Probe 1 1100009 24 X -
Probe 2 1100010 24 X
Probe 3 1100011 24 X -
Probe 4 1100012 24 X -

Remarks

Examination #22 was not performed
due to proximity of core spray sparger.

|

Examination Summary:

Indication Summary:

Limitation Summary:

No recordable indications were detected during this examination.

This weld was examined from the inside surface using AIRIS-21 and Dynaray examination equipment.
No recordable indications were detected during this examination.
The examination was limited due to the proximity of the feedwater and core spray spargers. The examination
coverage was 71.7%.
Examination Angles for each probe included: PA60°-80°L, PA40°-50°S, PA30°-60°L, & PAQ°L.

The examination was limited due to the proximity of the core spray and feedwater sparger piping. The examination

coverage was 71.7%.

Total Weld Length = 117.1"
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Table 1.2-2 Weld RPV1-W12-2 Individual Scan Results

Exam Beam No. of Lower Limit Upper Limit Lower Limit Upper Limit
. . 1
No. Direction Scans .Increrpent' 'Increment' Scan Axis/Arm (in.) Scan Axis/Arm (in.)
Axis/Device (in.) Axis/Device (in.)
Planned | Actual | Planned Actual Planned Actual Planned Actual
D22 | CWDN. 27 | 46868 | 0.00 | 49208 | 000 | 498.94 000 | 513.94 0.00
CCW UP
No examination due to the proximity of the Core Spray Spargers
CW DN.
ID-23 64 491.08 | 491.08 547.78 547.80 498.94 498.94 513.94 513.94
CCW UP
Limited examination due to the proximity of the Core Spray Spragers
CW DN.
ID-24 COW UP 65 546.78 544.89 604.38 606.99 498.94 498.94 513.94 513.94

Limited examination due to the proximity of the Core Spray Spragers

Notes:

1.
2,

The weld was examined from the inside surface using the AIRIS-21 and Dynaray examinations equipment.
Probe Information

Probe | Channel/Angles Skew Scan Offset Step Offset

I1°robe ;:ggzgtz ‘2‘:8?)-50%) 0° 175(in) +1.50(in)
;’mbe ;:Egg:zg:::; ‘21:88)-50"8) 270° +3.00(in) +0.24(in)
Probe | a0 A 18| +75m) 4.50(0n)
Probe. | 060 [ 409 %0° -3.00(in) -0.24(n)
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No examination due to the
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Figure 1.2-2 Weld RPV1-W12-2 (Examination Location and Coverage Map)
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1.3

Weld RPV1-W12-3 — RPV Longitudinal Seam @350°
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[ATTENTION:

Figure 1.3-1 Weld RPV1-W12-3 (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 3, during the RFO20 refueling outage in 2016.
The NDE data came from UT Report No.: VEN-16-034. The UT Code Required Volume (CRV)
was determined based on Section XI, Figure IWB-2500-2. The corresponding CRV as shown
on that Figure is A-B-C-D. The UT examination was limited by the proximity of the feedwater
and core spray spargers resulting in total UT coverage of 72.40% as described in Tables 1.3-1
and 1.3-2 and combined with Figure 1.3-2. No recordable indications were detected during this

examination.

Section XI Appendix VIII and Supplements 4 and 6 used for this UT examination were
implemented using ISWT-PDI-AUTS, Rev. 2, “Automated Inside Surface Ultrasonic Examination
of Pressure Vessel Welds Using Phased Array”.

Note: No laminations exist on the RPV shell that could interfere with the angle beam
examinations performed on this weld.
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Table 1.3-1 Weld RPV1-W12-3 Scan Coverage and Scan Summary

Site: Hope Creek Nuclear Generating Station

Utility: PSEG Nuclear Outage: H1R20 Summary Sheet No. 100065

System: Reactor Pressure Vessel Line Subassembly: Vertical Weld @ 350° Identification: RPV1-W12-3
NDE NDE Calibration | Exam Sheet

Method Proc/Rev/Chg/ICN Examination | Sheet No. No. NRI | Other Remarks

AU T ISwT-PDI-AUTS5/2/0/1 Probe 1 1100001 25 - - |Examination #25 was not performed
AUT ISWT-PDI-AUT5/2/0/1 Probe 2 1100002 25 - - |due to proximity of core spray sparger.
AUT ISWT-PDI-AUT5/2/0/1 Probe 3 1100003 25 - -
AUT ISWT-PDI-AUT5/2/0/1 Probe 4 1100004 25 - -
AUT ISWT-PDI-AUTS/2/0/1 Probe 1 1100005 26 X -
AUT ISWT-PDI-AUTS5/2/0/1 Probe 2 1100006 26 X -
AUT 1ISWT-PDI-AUTS/2/0/1 Probe 3 1100007 26 X -
AUT ISWT-PDI-AUTS/2/0/1 Probe 4 1100008 26 X -
AUT 1SwT-PDI-AUTS/2/0/1 Probe 1 1100005 27 X -
AUT ISWT-PDI-AUTS5/2/0/1 Probe 2 1100006 27 X
AUT ISWT-PDI-AUTS/2/0/1 Probe 3 1100007 27 X
AUT ISWT-PDI-AUT5/2/0/1 Probe 4 1100008 27 X -

Examination Summary:

This weld was examined from the inside surface using AIRIS-21 and Dynaray examination equipment.

No recordable indications were detected during this examination.

The examination was limited due to the proximity of the feedwater and core spray spargers. The examination
coverage was 72.4%.

Examination Angles for each probe included: PA60°-80°L, PA40°-50°S, PA30°-60°L, & PAO°L.

Indication Summary:

No recordable indications were detected during this examination.

Limitation Summary:

The examination was limited due to the proximity of the core spray and feedwater sparger piping. The examination
coverage was 72.4%. Total Weld Length = 117.1" Total Weld Length Examined = 84.8"
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Table 1.3-2 Weld RPV1-W12-3 Individual Scan Results

Exam Beam No. of Lower Limit Upper Limit Lower Limit Upper Limit
. . 1
No. Direction Scans .Increrpent' .Increment' Scan Axis/Arm (in.) Scan Axis/Arm (in.)
Axis/Device (in.) Axis/Device (in.)
Planned | Actual | Planned Actual Planned Actual Planned Actual
D25 | CWDN. 27 | 46868 | 0.00 | 49208 | 000 | 763.17 000 | 778.17 0.00
CCW UP
No examination due to the proximity of the Core Spray Spargers
CW DN.
ID-26 64 491.08 | 511.73 | 547.78 547.78 763.17 763.17 778.17 778.19
CCW UP
Limited examination due to the proximity of the Core Spray Spragers
CW DN.
ID-27 65 546.78 | 546.78 | 604.38 608.38 763.17 763.17 778.17 778.17
CCW UP
Notes:
1. The weld was examined from the inside surface using the AIRIS-21 and Dynaray examinations equipment.
2. Probe Information

Probe | Channel/Angles Skew Scan Offset Step Offset

I1°robe ;:ggzgtz ‘2‘:8?)-50%) 0° 175(in) +1.50(in)
y lggigt; i:i:?)-soQS) 270° +3.00(in) +0.24(in)
s lggigt; i:i:?)-soQS) 180° +1.75(in) 1:50(in)
:’mbe ;::gg:zg:t; ‘21:88)-50"3) 90° -3.00(in) -0.24(in)
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Figure 1.3-2 Weld RPV1-W12-3 (Weld Profile) 45° & 60° deg. Scans
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1.4

Weld RPV1-W3 — RPV Shell-to-Flange Weld
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Figure 1.4-1 Weld RPV1-W3 (Extracted from Reference DWG A-1)
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[ATTENTION:

This weld was UT examined in Inspection Period 3, during the RFO20 refueling outage in 2016.
The NDE data came from UT Report No.: VEN-16-031. The UT Code Required Volume (CRV)
was determined based on Section XI, Figure IWB-2500-4. The corresponding CRV as shown
on that Figure is A-B-C-D. The UT examination was limited due to the proximity of the N3 Main
Steam Nozzle plugs, N3 clad removal areas and the Rod Guides at 0° and 180° resulting in
total UT coverage of 86.20% as described in Tables 1.4-1 and 1.4-2 combined with Figure 1.4-
2. There were two recordable indications identified that were acceptable.

Section XI Appendix VIIl and Supplements 4 and 6 used for this UT examination were
implemented using ISWT-PDI-AUTS5, Rev. 2, “Automated Inside Surface Ultrasonic Examination
of Pressure Vessel Welds Using Phased Array”.

Note: No laminations exist on the RPV shell that could interfere with the angle beam
examinations performed on this weld.
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Table 1.4-1 Weld RPV1-W3 Scan Summary

Site: Hope Creek Nuclear Generating Station
Utility: PSEG Nuclear Outage: H1R20 Summary Sheet No. 100005
System: Reactor Pressure Vessel Line Subassembly: Upper Shell to Flange Identification: RPV1-W3
NDE NDE Calibration |Exam Sheet
| Method Proc/Rev/Chg/ICN Examination Sheet No. No. NRI | Other Remarks
AU ISwWT-PDI-AUTS/2/0/1 Probe 1 1100009 35 X - 1#35 A-X, 35AA, 35AC-35AK
AUT ISWT-PDI-AUTS/2/0/1 Probe 2 1100010 35 X . #35 A-X, 35AA, 35AC-35AK AW AX
AUT ISwWT-PDI-AUTS/2/0/1 Probe 3 110001 1 35 X - |exams #35 A-X, 35AA, 35AC-35AK AW AX
AUT ISWT-PDI-AUTS/2/0/1 Probe 4 1100012 35 X - |exams #35 A-X, 35AA, 35AC-35AK AW, AX
AUT ISWT-PDI-AUTS/2/0/1 Probe 1 1100013 35 X - |exams #35 Y-Z
AUT ISWT-PDI-AUTS/2/0/1 Probe 2 1100014 35 X - |exams #35 Y-Z, 35AW-B
AUT ISWT-PDI-AUTS/2/0/1 Probe 3 1100015 35 X - |exams i#35 Y-Z, 35AW-B
AUT ISWT-PDI-AUTS/2/0M1 Probe 4 1100016 35 X - |exams #35 Y-Z, 35AW-B
AUT ISWT-PDI-AUTS/2/0M1 Probe 1 1100001 35 - X |exams #35AB, 35AL-35AV
AUT ISWT-PDI-AUTS/2/0/1 Probe 2 1100002 35 X - #35AB, 35AL-35AV
AUT ISWT-PDI-AUTS/2/0/1 Probe 3 1100003 35 X - |exams #35A8, 35AL-35AV
AUT ISwT-PDI-AUTS/2/0/1 Probe 4 1100004 35 X - #35A8, 35AL-35AV
AUT ISWT-PDI-AUTS/2/0/1 Probe 1 1100005 35 X - |exams #35AV-B
AUT ISwT-PDI-AUTS/2/0/1 Probe 2 1100006 35 X - |exams #35AV-B
AUT ISWT-PDI-AUTS/2/0/1 Probe 3 1100007 35 X - |exams #35AV-B
AUT 1ISWT-PDI-AUTS/2/0/1 Probe 4 1100008 35 X - |exams #35AV-B
AUT ISwT-PDI-AUTS/2/0/1 Probe 1 1100017 35 X - |exams U35AW-A, 35AX
AUT ISwT-PDI-AUTS/2/0/1 Probe 1 1100018 35 X exams #35AW-8

Examination Summary:

This weld was divided into sections. See remarks above for setion identification numbers.

This weld was examined from the inside surface using AIRIS-21 and Dynaray examination equipment.

Two (2) recordable indications were detected and determined to be allowable in accordance with the 2001 Edition of
ASME Secliun XI Cude with 2003 Addenda.

The examination was limited due to the proximity of N3 mainsteam nozzle plugs, N3 nozzle clad removal areas, and the
guide rods at 0° and 180°. The examination coverage was-850%: S / 9/t B2 e

Examination Angles for each probe included: PAB0°-80°L, PA40°-50°S, PAS0°-60°L, & PAQ°L.

Indication Summary:

UT Results 2016 UT Results 2007
Flaw Location Flaw Dimension Flaw Location Flaw Dimension
X b Z X Y Z
Indication Location | Location | Location T-Wall | Location | Location | Location T-Wall
Number | Flaw Type (in) (in.) (in.) L {in.) (alt%) (in) (in.) (in.) L (in.) (alt%)
35AB-RR-1-1| subsurface| 5976 705.0 1.7 13 16 No Recordavle Indications in this Arca
35AB-RR-1-2| subsurface | 5974 7095 ) 2.7 1.6 No Recordable Indicitions in this Area

Limitation Summary:
The examination was limited due to the proximity of N3 mainsteam nozzle plugs, N3 nozzle clad removal areas, and the
guide rods at 0° and 180°. The examination coverage was 86.2%. Total weld length = 792.7" Examined = 683.0".
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Table 1.4-2 Weld RPV1-W3 Individual Scan Results

Exam Beam No. of Lower Limit Upper Limit Lower Limit Upper Limit
. . 1
No. Direction | Scans .Increment. .Increrpent' Scan Axis/Arm (in.) Scan Axis/Arm (in.)
Axis/Device (in.) Axis/Device (in.)
Planned | Actual | Planned Actual Planned Actual Planned Actual
CW DN.
ID-35A 21 703.22 | 703.22 | 721.22 721.22 0.00 171.30 793.69 186.30
CCW UP
CW DN.
ID-35B 21 703.22 | 703.22 | 721.22 721.22 0.00 185.30 793.69 200.30
CCW UP
CW DN.
ID-35C 21 703.22 | 703.22 | 721.22 721.22 0.00 199.30 793.69 214.30
CCW UP
CW DN.
ID-35D 21 703.22 | 703.22 | 721.22 721.22 0.00 213.30 793.69 226.10
CCW UP
Limited examination due to the proximity of the N3B Nozzle and the N3B plug.
ID-35E CW DN. 21 703.22 | 703.22 | 721.22 721.22 0.00 245.60 793.69 260.60
CCW UP
CW DN.
ID-35F 21 703.22 | 703.22 | 721.22 721.22 0.00 259.60 793.69 274.60
CCW UP
CW DN.
ID-35G 21 703.22 | 703.22 | 721.22 721.22 0.00 273.60 739.69 288.60
CCW UP
CW DN.
ID-35H 21 703.22 | 703.22 | 721.22 721.22 0,00 287.60 793.69 302.60
CCW UP
CW DN.
ID-35-1 21 703.22 | 703.22 | 721.22 721.22 0.00 301.60 793.69 316.60
CCW UP
CW DN.
ID-35J 21 703.22 | 703.22 | 721.22 721.22 0.00 315.60 793.69 330.60
CCW UP
CW DN.
ID-35K 21 703.22 | 703.22 | 721.22 721.22 0.00 329.60 793.69 344.60
CCW UP
CW DN.
ID-35L 21 703.22 | 703.22 | 721.22 721.22 0.00 343.60 793.69 358.60
CCW UP
CW DN.
ID-35M 21 703.22 | 703.22 | 721.22 721.22 0.00 357.60 793.69 372.60
CCW UP
CW DN.
ID-35N 21 703.22 | 703.22 | 721.22 721.22 0.00 371.60 793.69 386.60
CCW UP
CW DN.
ID-350 21 703.22 | 703.22 | 721.22 721.22 0.00 385.60 793.69 400.60
CCW UP
CW DN.
ID-35P 21 703.22 | 703.22 | 721.22 721.22 0.00 399.60 793.69 414.40
CCW UP
CW DN.
ID-35Q 21 703.22 | 703.22 | 721.22 721.22 0.00 413.60 793.69 428.60
CCW UP
CW DN.
ID-35R 21 703.22 | 703.22 | 721.22 721.22 0.00 427.60 793.69 442.60
CCW UP
CW DN.
ID-35S 21 703.22 | 703.22 | 721.22 721.22 0.00 441.60 793.69 456.60
CCW UP
CW DN.
ID-35T 21 703.22 | 703.22 | 721.22 721.22 0.00 455.60 793.69 470.60
CCW UP
CW DN.
ID-35U 21 703.22 | 703.22 | 721.22 721.22 0.00 469.60 793.69 484.60
CCW UP
CW DN.
ID-35V 21 703.22 | 703.22 | 721.22 721.22 0.00 483.60 793.69 498.60
CCW UP
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Exam Beam No. of Lower Limit Upper Limit Lower Limit Upper Limit
. . 1

No. Direction Scans .Increr.nent. .Incren.1ent_ Scan Axis/Arm (in.) Scan Axis/Arm (in.)

Axis/Device (in.) Axis/Device (in.)
Planned | Actual Planned Actual Planned Actual Planned Actual

CW DN.

ID-35W 21 70322 | 70322 | 72122 | 72122 | o000 | 49760 | 79369 512.60
CCW UP
CW DN.

ID-35X 21 70322 | 70322 | 72122 | 72122 | o000 | 51160 | 79369 526.60
CCW UP
CW DN.

ID-35Y 21 70322 | 70322 | 72122 | 72763 | 000 | 52525 | 79369 540.25
CCW UP
CW DN.

ID-35Z 21 70322 | 70322 | 72122 | 72255 | 000 | 56950 | 793.69 583.50
CCW UP

Limited examination due to the proximity of N3C nozzle & the N3C Plug.

ID-35AA | CWDN. | 5, 70322 | 70322 | 72122 | 72126 | o000 | 58250 | 793.69 596.50
CCW UP

ID-35AB | CWDN. | oy | 70322 | 69822 | 72122 | 72522 | 000 | 59050 | 793.69 605.50

RR | ccwup

ID-35AB | CW DN 21 70322 | 702.00 | 72122 | 717.00 000 | 59550 | 793.69 609.50

"RR 1 | ccwup

ID-35AC | CW DN 21 70322 | 69822 | 72122 | 72522 000 | 66615 | 793.69 681.15
CCW UP

ID-35AD | CW DN 21 70322 | 698.22 | 72122 | 72522 000 | 68015 | 793.69 695.15
CCW UP

ID-35AE | CW DN 21 70322 | 69822 | 72122 | 72522 000 | 69415 | 793.69 709.15
CCW UP

ID-35AF | CWDN 21 70322 | 69822 | 72122 | 72522 000 | 70815 | 793.69 723.15
CCW UP

ID-35AG | CW DN 21 70322 | 69822 | 72122 | 72522 000 | 72215 | 793.69 737.15
CCW UP

ID-35AH | CW DN 21 70322 | 69822 | 72122 | 72522 000 | 73615 | 793.69 751.15
CCW UP

ID-35A1 | CW DN 21 70322 | 69822 | 72122 | 72522 000 | 75015 | 793.69 765.15
CCW UP

ID-35AJ | CW DN 21 70322 | 69822 | 72122 | 72522 000 | 76415 | 79369 77915
CCW UP

ID-35AK | CW DN 21 70322 | 69822 | 72122 | 72522 000 | 77815 | 79369 793.15
CCW UP

ID-35AL | CWDN 21 70322 | 69822 | 72122 | 72522 0.00 -1.00 | 793.69 12.00
CCW UP

ID-35AM | CW DN 21 70322 | 69822 | 72122 | 72522 0.00 11.00 | 793.69 25.00
CCW UP

ID-35AN | CW DN 21 70322 | 69822 | 72122 | 72522 0.00 2400 | 793.69 38.00
CCW UP

ID-35A0 | CW DN 21 70322 | 69822 | 72122 | 72522 0.00 37.00 | 793.69 51.00
CCW UP

ID-35AP | CW DN 21 70322 | 698.22 | 72122 | 72522 0.00 50.00 | 793.69 64.00
CCW UP

ID-35AQ | CW DN 21 70322 | 698.22 | 72122 | 72522 0.00 63.00 | 793.69 77.00
CCW UP
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Exam Beam No. of Lower Limit Upper Limit Lower Limit Upper Limit
. . 1
No. Direction Scans .Increrpent. .Incren.1ent_ Scan Axis/Arm (in.) Scan Axis/Arm (in.)
Axis/Device (in.) Axis/Device (in.)
Planned | Actual Planned Actual Planned Actual Planned Actual
ID-35AR | CW DN 21 70322 | 69822 | 72122 | 72522 0.00 76.00 | 793.69 90.00
CCW UP
ID-35AS | CW DN 21 70322 | 69822 | 72122 | 72522 0.00 89.00 | 793.69 103.00
CCW UP
CW DN
ID-35AT 21 70322 | 69822 | 72122 | 72522 000 | 10200 | 793.69 116.00
CCW UP
CW DN
ID-35AU 21 70322 | 70362 | 72122 | 72522 000 | 11500 | 793.69 129.00
CCW UP
ID-35AV | CW DN 21 70322 | 71263 | 72122 | 72522 000 | 12800 | 793.69 143.00
A CCW UP
ID-35AV | CW DN 21 70322 | 698.30 | 72122 | 71363 000 | 12800 | 793.69 143.00
B CCW UP
ID-35AW | CW DN 21 70322 | 707.22 | 72122 | 72522 000 | 64230 | 793.69 657.30
A CCW UP
ID-35AW | CW DN 21 70322 | 698.22 | 72122 | 708.23 000 | 64230 | 793.69 657.30
B CCW UP
CW DN
ID-35AX 21 70322 | 698.22 | 72122 | 72522 000 | 65630 | 793.69 667.30
CCW UP
Notes:
1. The weld was examined from the inside surface using the AIRIS-21 and Dynaray examinations equipment.
2. Probe Information

Probe Channel/Angles Skew Scan Offset Step Offset
Probe 1 ;:gg:zg:t; i:ig?)'so"s) 0° 175(in) +1.50(in)
Pobez e T 2r0° +300Gn) | +0.24(in)
Pobed e T 180° #756n) | -150(n)
Pobed s Tan 90 -3.00(in) -0.24(in)
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Figure 1.4-2 Weld RPV1-W3 (Examination Location & Coverage Map)
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Figure 1.5-1 Weld RPV1-N3D (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 3, during the RFO19 refueling outage in 2015.
The NDE data came from UT Report No.: VEN-15-001. The UT Code Required Volume (CRV)
was determined based on Section XI, Figure IWB-2500-7(b). The corresponding CRV as
shown on that Figure is A-B-C-D-E-F-G-H. The UT examination was limited from the nozzle
side of the weld due to the geometric configuration of the nozzle and the proximity of the N8
nozzle. The examination resulted in total UT coverage of 82.80% as described in Table 1.5-1
and combined with Figures 1.5-2 and 1.5-3. No recordable indications were detected during
this examination.

The ultrasonic examination was performed in accordance with the criteria of 10 CFR
50.55a(b)(2)(xv)(G) and the minimum coverage requirements of 10 CFR 50.55a(b)(2)(xv)(K)
was achieved to the maximum extent possible.

The examination satisfied the requirements of ASME Section Xl, 2001 Edition with the 2003
Addenda for Category B-D, Iltem number B3.90, figure number IWB-2500-7(b) exam volume,
and was performed using ASME Section Xl, Appendix VIII qualified personnel, procedures and
equipment to the 2001 Edition of Appendix VIII as conditioned by 10 CFR 50.55a(b)(2)(xv).
Code Case N-613-1 was used to reduce the area to be examined to the weld plus a 2" on each

side.
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Note: No laminations exist on the shell that could interfere with the angle beam examinations
performed on this weld.

Table 1.5-1 Weld RPV1-N3D Scan Coverage and Scan Summary

60°RL Radial Scan 100% t 60°RL Circ. Scan Upper 85% | 50° +71° to 82° Circ. Scan

volume

t volume Inner 15% t volume (Modeled)

Thickness (ts) inches | 6.50 Thickness (t) inches | 6.50 | Thickness (is) inches | 6.50

Weld Width inches 2.87 Weld Width inches 2.87 Weld Width inches 2.87

Exam Area (A-B-C- | 23.86 | Exam Area (A-B-C- 23.86 | Exam Area (A-B-C- 23.86

D-E-F-G-H) Sq. D-E-F-G-H) Sq. D-E-F-G-H) Sq.
inches inches inches
Area Scanned Sq. 23.40 | Upper 85% “T” Area | 20.26 | Inner 15% “T” Area 3.60
inches Sq. inches Sq. inches

Area Scanned 12.53 | Area Scanned 3.60
Percentage of Area | 98.0% | Percentage of Area 61.8% | Percentage of Area 100%
Scanned Scanned Scanned
Percentage of Total | 98.0% | Percentage of Total 52.5% | Percentage of Total 15.00%
Volume Volume Volume
Coverage Radial 98.0% | Coverage Circ. Scan | 52.5% | Coverage Circ. Scan | 15.00%
Scan 100% t volume upper 85% t volume Inner 15% t volume

Total Coverage Radial and Circ. Scans: (98.0% + 52.5% + 15.00%) + 2 = 82.8%

Notes:
1.

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to
shell welds (54-1S1-805-008). This procedure has been demonstrated for detection of flaws
located throughout the entire weld thickness. Coverage obtained during radial scans was limited
due to the nozzle and weld configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure
as mentioned above and coverage was also limited due to the nozzle configuration. To achieve
additional coverage in the circumferential scan direction a second examination was performed
with a procedure qualified for the nozzle to shell weld inner 15% thickness region (54-I1SI-850-
008). This procedure has been demonstrated for detection of flaws in the inner 15%-t only. The
nozzle to shell weld inner 15% thickness examination techniques were performed in accordance
with the parameters identified in EPRI modeling report IR-2003-23.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans
performed in accordance with procedure 54-1S1-805-008 is a conservative estimate derived from
the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle
and does not include additional volume obtained at the horizontal sections of the nozzle.
Scanning with the 60°RL was also taken back to the limit of one half inch from the toe of the weld
as measure from OD weld radius tip and projected to the ID perpendicular to the surface.

The total examination coverage differs from the previous examination coverage due to variances
in calculating the examination coverage and utilizing single-sided access techniques and
personnel qualified for single sided examination.
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Utility: PSEG Plant: HC | Unit: 1 | Outage: RFO19 Weld ID: RPV1-N3D |Work Sheet Number: CWS-01

%

N3 Nozzle to Shell Weld Axial Scan Coverage Calculations

Total Area: = 23.86 in*

Total Area: 3.67" x 6.50" = 23.86 in?

Lower 15% t of Vessel Shell Coverage: = 15.0%
0.98" x 3.67" = 3.60 in?

3.60/23.86 x 100 = 15.0% of Total Area

Upper 85% t of Vessel Shell & Radius Coverage: = 83.0%
2.36"x5.52" = 13.03 in?

1.31"x4.78" =6.26 in*

0.78"x1.31"/2=0.51in?

(13.03 + 6.26 + 0.51) / 23.86 x100 =83.0%

Total Axial Coverage: = 83.0% + 15.0% = 98.0%

Figure 1.5-2 Weld RPV1-N3D (Axial Scans) Coverage Calculations from Shell Side

Utility: PSEG I Plant: HC | Unit: 1 \ Outage: RFO19 I Weld ID: RPV1-N3D [Work Sheet Number: CWS-02

— -

N3D Nozzle to Shell Weld Circumferential Scan Coverage Calculations

Total Area: = 23.86 in*

Total Area = 3.67" x 6.50" = 23.86 in*

Upper 85% t of Vessel Shell & Radius Coverage: = 52.5%
227" x 5.52" =12.53 in?

12.53/23.86 x 100 = 52.5%

Lower 15% t of Vessel Shell Coverage: = 15.0%
0.98" x 3.67" = 3.60 in* (Modeled)

3.60 + 23.86 x 100 = 15.0% of Total Area

Total Circumferential Coverage: = 52.5% + 15.0% = 67.5%

Figure 1.5-3 Weld RPV1-N3D (Circumferential Scans) Coverage Calculation
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1.6

Weld RPV1-N4A — RPV Feedwater A Nozzle-to-Shell Weld
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Figure 1.6-1 Weld RPV1-N4A (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 2, during the RFO18 refueling outage in 2013.
The NDE data came from UT Report No.: VEN-13-015. The UT Code Required Volume (CRV)
was determined based on Section XI, Figure IWB-2500-7(b). The corresponding CRV as
shown on that Figure is A-B-C-D-E-F-G-H. The UT examination was limited from the nozzle

side of the weld due to the geometric configuration of the nozzle. The examination resulted in
total UT coverage of 89.60% as described in Table 1.6-1 and combined with Figures 1.6-2 and
1.6-3. No recordable indications were detected during this examination.

The ultrasonic examination was performed in accordance with the criteria of 10 CFR
50.55a(b)(2)(xv)(G) and the minimum coverage requirements of 10 CFR 50.55a(b)(2)(xv)(K)
was achieved to the maximum extent possible.

The examination satisfied the requirements of ASME Section Xl, 2001 Edition with the 2003
Addenda for Category B-D, Iltem number B3.90, figure number IWB-2500-7(b) exam volume,
and was performed using ASME Section XI, Appendix VIII qualified personnel, procedures and

equipment to the 2001 Edition of Appendix VIl as conditioned by 10 CFR 50.55a(b)(2)(xv).

Code Case N-613-1 was used to reduce the area to be examined to the weld plus a 2" on each

side.

Note: No laminations exist on the shell that could interfere with the angle beam examinations
performed on this weld.
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Table 1.6-1 Weld RPV1-N4A Volumetric Coverage and Limitation Summary

60°RL Radial Scan 100% t 60°RL Circ. Scan Upper 85% t | 45° +73° Circ. Scan Inner 15%

volume volume t volume (Modeled)
Thickness (ts) 6.50 Thickness (ts) 6.50 Thickness (ts) inches | 6.50
inches inches

Weld Width inches 2.20 Weld Width inches 2.20 Weld Width inches 2.20

Exam Area (A-B-C- | 20.80 Exam Area (A-B-C- | 20.80 Exam Area (A-B-C- | 20.80

D-E-F-G-H) Sq. D-E-F-G-H) Sq. D-E-F-G-H) Sq.
inches inches inches
Area Scanned Sq. 20.68 Upper 85% “T” Area | 17.70 Inner 15% “T” Area | 3.14
inches Sq. inches Sq. inches

Area Scanned 13.49 Area Scanned 3.14
Percentage of Area | 99.33% | Percentage of Area | 76.21% | Percentage of Area | 100%
Scanned Scanned Scanned
Percentage of Total | 99.33% | Percentage of Total | 64.86% | Percentage of Total | 15.00%
Volume Volume Volume
Coverage Radial 99.33% | Coverage Circ. 64.86% | Coverage Circ. Scan | 15.00%
Scan 100% t Scan upper 85% t Inner 15% t volume
volume volume

Total Coverage Radial and Circ. Scans: (99.33% + 64.86% + 15.00%) + 2 = 89.60%

Notes:
1.

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to
shell welds (54-I1SI-805-008). This procedure has been demonstrated for detection of flaws
located throughout the entire weld thickness. Coverage obtained during radial scans was limited
due to the nozzle and weld configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure
as mentioned above and coverage was also limited due to the nozzle configuration. To achieve
additional coverage in the circumferential scan direction a second examination was performed
with a procedure qualified for the nozzle to shell weld inner 15% thickness region (54-I1SI-850-
008). This procedure has been demonstrated for detection of flaws in the inner 15%-t only. The
nozzle to shell weld inner 15% thickness examination techniques were performed in accordance
with the parameters identified in EPRI modeling report IR-2013-546 Rev. 2.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans
performed in accordance with procedure 54-1SI-805-008 is a conservative estimate derived from
the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle
and does not include additional volume obtained at the horizontal sections of the nozzle.
Scanning with the 60°RL was also taken back to the limit of one half inch from the toe of the weld
as measure from OD weld radius tip and projected to the ID perpendicular to the surface.

The total examination coverage differs from the previous examination coverage due to variances
in calculating the examination coverage and utilizing single-sided access techniques and
personnel qualified for single sided examination.
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Utility: PSEG I Plant: HC I Unit: 1 ] Outage: RFO18

Component ID: RPV1-N4A Work Sheet Number: CWS-01

=
=

]

| \

| \

N4 Nozzle to Shell Weld Radial Scan Coverage Calculations

Total Area: = 20.80 in*
Total Area: 3.20" x 6.50" = 20.80 in*

Lower 15% t of Vessel Shell Coverage: = 15.00%
3.20"x 0.98" = 3.14 in?

3.14 + 20.80 x 100 = 15.00% of Total Area

Upper 85% t of Vessel Shell Coverage: = 84.33%
320"x5.11"=16.35in?

042" x2.48" = 1.04 in*
042" x0.73"/2=0.15in’

(16.35+ 1.04 + 0.15 ) + 20.80 x 100 = 84.33%

Total Radial Exam Coverage: = 84.33% + 15.00% = 99.33%

Figure 1.6-2 Weld RPV1-N4A (Radial Scans) Coverage Calculations from Shell Side

Utility: PSEG | Plant. HC

] Unit: 1 I Outage: RFO18 l Component ID: RPV1-N4A

I Work Sheet Number: CWS-02

N4 Nozzle to Shell Weld Circumferential Scan Coverage Calculations

Total Area: = 20.80 in*

Total Area: 320" x 650" = 20.80 in’

Upper 85% t of Vessel Shell Coverage: = 64.86%
244"x 553" =13.48in’

13.49 +20.80 x 100 = 64.86

-

Lower 15% t of Vessel Sheil Coverage: = 15.00%
0.98" x 3.20" = 3.14 in* (Modeled)

3.14 + 20.80 x 100 = 15.00% of Total Area

Total Circumferential Exam Coverage: = 64.86% + 15.00% = 79.86%

Figure 1.6-3 Weld RPV1-N4A (Circumferential Scans) Coverage Calculation
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1.7

Weld RPV1-N4B — RPV Feedwater B Nozzle-to-Shell Weld
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Figure 1.7-1 Weld RPV1-N4B (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 2, during the RFO18 refueling outage in 2013.
The NDE data came from UT Report No.: VEN-13-026. The UT Code Required Volume (CRV)
was determined based on Section XI, Figure IWB-2500-7(b). The corresponding CRV as
shown on that Figure is A-B-C-D-E-F-G-H. The UT examination was limited from the nozzle

side of the weld due to the geometric configuration of the nozzle. The examination resulted in
total UT coverage of 89.60% as described in Table 1.7-1 and combined with Figures 1.7-2 and
1.7-3. No recordable indications were detected during this examination.

The ultrasonic examination was performed in accordance with the criteria of 10 CFR
50.55a(b)(2)(xv)(G) and the minimum coverage requirements of 10 CFR 50.55a(b)(2)(xv)(K)
was achieved to the maximum extent possible.

The examination satisfied the requirements of ASME Section Xl, 2001 Edition with the 2003
Addenda for Category B-D, Iltem number B3.90, figure number IWB-2500-7(b) exam volume,
and was performed using ASME Section Xl, Appendix VIII qualified personnel, procedures and

equipment to the 2001 Edition of Appendix VIl as conditioned by 10 CFR 50.55a(b)(2)(xv).

Code Case N-613-1 was used to reduce the area to be examined to the weld plus a 2" on each

side.

Note: No laminations exist on the shell that could interfere with the angle beam examinations
performed on this weld.
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Table 1.7-1 Weld RPV1-N4B Volumetric Coverage and Limitation Summary

60°RL Radial Scan 100% t 60°RL Circ. Scan Upper 85% t | 45° +73° Circ. Scan Inner 15%

volume volume t volume (Modeled)
Thickness (ts) 6.50 Thickness (ts) 6.50 Thickness (ts) inches | 6.50
inches inches

Weld Width inches 2.20 Weld Width inches 2.20 Weld Width inches 2.20

Exam Area (A-B-C- | 20.80 Exam Area (A-B-C- | 20.80 Exam Area (A-B-C- | 20.80

D-E-F-G-H) Sq. D-E-F-G-H) Sq. D-E-F-G-H) Sq.
inches inches inches
Area Scanned Sq. 20.68 Upper 85% “T” Area | 17.70 Inner 15% “T” Area | 3.14
inches Sq. inches Sq. inches

Area Scanned 13.49 Area Scanned 3.14
Percentage of Area | 99.33% | Percentage of Area | 76.21% | Percentage of Area | 100%
Scanned Scanned Scanned
Percentage of Total | 99.33% | Percentage of Total | 64.86% | Percentage of Total | 15.00%
Volume Volume Volume
Coverage Radial 99.33% | Coverage Circ. 64.86% | Coverage Circ. Scan | 15.00%
Scan 100% t Scan upper 85% t Inner 15% t volume
volume volume

Total Coverage Radial and Circ. Scans: (99.33% + 64.86% + 15.00%) + 2 = 89.60%

Notes:
1.

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to
shell welds (54-I1SI-805-008). This procedure has been demonstrated for detection of flaws
located throughout the entire weld thickness. Coverage obtained during radial scans was limited
due to the nozzle and weld configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure
as mentioned above and coverage was also limited due to the nozzle configuration. To achieve
additional coverage in the circumferential scan direction a second examination was performed
with a procedure qualified for the nozzle to shell weld inner 15% thickness region (54-I1SI-850-
008). This procedure has been demonstrated for detection of flaws in the inner 15%-t only. The
nozzle to shell weld inner 15% thickness examination techniques were performed in accordance
with the parameters identified in EPRI modeling report IR-2013-546 Rev.2.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans
performed in accordance with procedure 54-1S1-805-008 is a conservative estimate derived from
the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle
and does not include additional volume obtained at the horizontal sections of the nozzle.
Scanning with the 60°RL was also taken back to the limit of one half inch from the toe of the weld
as measure from OD weld radius tip and projected to the ID perpendicular to the surface.

The total examination coverage differs from the previous examination coverage due to variances
in calculating the examination coverage and utilizing single-sided access techniques and
personnel qualified for single sided examination.
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Utility: PSEG LPlant: HC | Unit: 1 lOumge: RFO18 Component ID: RPV1-N4B Work Sheet Number: CWS-01

N4 Nozzle to Shell Weld Radial Scan Coverage Calculations

Total Area: = 20.80 in*
Total Area: 3.20" x 6.50" = 20.80 in®

Lower 15% t of Vessel Shell Coverage: = 15.00%
O 320"x0.98" =3 14in*

3.14 + 20.80 x 100 = 15.00% of Total Area

Upper 85% t of Vessel Shell Coverage: = 84.33%
3.20"x5.11" = 16,35 in*

0.42" x2.48" = 1.04 in?
042" x0.73'/2=0.15in? ‘
(16,35 + 1.04 + 0.15) + 20.80 x 100 = 84.33% ‘

Total Radial Exam Coverage: = 84.33% + 15.00% = 99.33%

Figure 1.7-2 Weld RPV1-N4B (Radial Scans) Coverage Calculations from Shell Side

Utility: PSEG lmam: HC ]umm | Outage: RFO18 IComponentlD: RPV1-N4B IWork Sheet Number: CWS-02

N4 Nozzle to Shell Weld Circumferential Scan Coverage Calculations

Total Area: = 20.80 in*
Total Area: 3.20" x 6.50" = 20.80 in?

Upper 85% t of Vessel Shell Coverage: = 64.86%
244" x 553" = 1349 in?

13,49 +20.80 x 100 = 64.86

Lower 15% t of Vessel Shell Coverage: = 15.00%
0.88" x 3.20" = 3.14 in* (Modeled)

3.14 + 20.80 x 100 = 15.00% of Total Area

Total Circumferential Exam Coverage: = 64.86% + 15.00% = 79.86%

Figure 1.7-3 Weld RPV1-N4B (Circumferential Scans) Coverage Calculation
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Figure 1.8-1 Weld RPV1-N4C (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 2, during the RFO18 refueling outage in 2013.
The NDE data came from UT Report No.: VEN-13-028. The UT Code Required Volume (CRV)
was determined based on Section XI, Figure IWB-2500-7(b). The corresponding CRV as
shown on that Figure is A-B-C-D-E-F-G-H. The UT examination was limited from the nozzle

side of the weld due to the geometric configuration of the nozzle. The examination resulted in
total UT coverage of 80.42% as described in Table 1.8-1 and combined with Figures 1.8-2 and
1.8-3. No recordable indications were detected during this examination.

The ultrasonic examination was performed in accordance with the criteria of 10 CFR
50.55a(b)(2)(xv)(G) and the minimum coverage requirements of 10 CFR 50.55a(b)(2)(xv)(K)
was achieved to the maximum extent possible.

The examination satisfied the requirements of ASME Section Xl, 2001 Edition with the 2003
Addenda for Category B-D, Iltem number B3.90, figure number IWB-2500-7(b) exam volume,
and was performed using ASME Section Xl, Appendix VIII qualified personnel, procedures and

equipment to the 2001 Edition of Appendix VIl as conditioned by 10 CFR 50.55a(b)(2)(xv).

Code Case N-613-1 was used to reduce the area to be examined to the weld plus a 2" on each

side.

Note: No laminations exist on the shell that could interfere with the angle beam examinations
performed on this weld.
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Table 1.8-1 Weld RPV1-N4C Volumetric Coverage and Limitation Summary

60°RL Radial Scan 100% t 60°RL Circ. Scan Upper 85% t | 45° +73° Circ. Scan Inner

volume volume 15% t volume (Modeled)
Thickness (ts) 6.50 Thickness (ts) 6.50 Thickness (t) 6.50
inches inches inches

Weld Width inches | 2.20 Weld Width inches 2.20 Weld Width inches 2.20

Weld Length 118.00 | Weld Length 118.00 | Weld Length 118.00

Exam Volume (A-B- | 2454.40 | Exam Volume (A-B- | 2454.40 | Exam Area (A-B-C- | 20.80

C-D-E-F-G-H) C-D-E-F-G-H) D-E-F-G-H) Sq.
Cubic inches Cubic inches inches
Volume Scanned 2114.56 | Upper 85% “T” 2088.13 | Inner 15% “T” Area | 3.14
Cubic inches Volume Cubic Sq. inches
inches
Volume Scanned 1465.01 | Area Scanned 3.14
Cubic inches
Percentage of Area | 86.15% | Percentage of 70.16% | Percentage of Area | 100%
Scanned Volume Scanned Scanned
Percentage of Total | 86.15% | Percentage of Total | 59.69% | Percentage of Total | 15.00%
Volume Volume Volume
Coverage Radial 86.15% | Coverage Circ. 59.69% | Coverage Circ. 15.00%
Scan 100% t Scan upper 85% t Scan Inner 15% t
volume volume volume

Total Coverage Radial and Circ. Scans: (86.15% + 59.69% + 15.00%) + 2 = 80.42%

Notes:
1.

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to
shell welds (54-1S1-805-008). This procedure has been demonstrated for detection of flaws
located throughout the entire weld thickness. Coverage obtained during radial scans was limited
due to the nozzle and weld configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure
as mentioned above and coverage was also limited due to the nozzle configuration. To achieve
additional coverage in the circumferential scan direction a second examination was performed
with a procedure qualified for the nozzle to shell weld inner 15% thickness region (54-1SI-850-
008). This procedure has been demonstrated for detection of flaws in the inner 15%-t only. The
nozzle to shell weld inner 15% thickness examination techniques were performed in accordance
with the parameters identified in EPRI modeling report IR-2013-546 Rev.2.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans
performed in accordance with procedure 54-1SI-805-008 is a conservative estimate derived from
the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle
and does not include additional volume obtained at the horizontal sections of the nozzle.
Scanning with the 60°RL was also taken back to the limit of one half inch from the toe of the weld
as measure from OD weld radius tip and projected to the ID perpendicular to the surface.

The total examination coverage differs from the previous examination coverage due to variances
in calculating the examination coverage and utilizing single-sided access techniques and
personnel qualified for single sided examination.
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Utility: PSEG Plant HC ] Unit: 1 | Outage: RFO18 Component ID: RPV1-N4C Work Sheet Number. CWS-01
N4 Nozzle to Shell Weld Radial Scan Coverage Calculations
Total Volume: = 2454.40 in*
= \ H-. p Weld Length: = 118.0"
Total Area: 3.20" x 6.50" = 20.80 in?
a1 Area of Id Pad Area

20.80in” x 156" = 324.48 in®

Nozzie to Shell Obstruction (Non N11 Weld Pad Area)
3.20" x 6.08" = 19.46 in*

042" x2.48"=1.04in*

042" x0.73"/12=0.15in?

19.46 + 1.04 + 0.15 = 20.65in*
20.80-2065=0.15in*

0.15in* x 102.4" = 15.36 in®

Total Obstructed Volume = 15.36 in®
Total Radial Exam Coverage

2454.40 - 324 48 - 15.36 = 2114.56

Total Radial Exam Coverage: = 2114.56 / 2454.40 x 100 = 86.15%

Figure 1.8-2 Weld RPV1-N4C (Radial Scans) Coverage Calculations from Shell Side

Utility: PSEG | Plant: HC l Unit: 1 I Qutage: RFO18 ] Component ID: RPV1-N4C | Work Sheet Number: CWS-02
N4 Nozzle to Shell Weld Circ Scan Coverage Calculations
Total Volume: = 2454.40 in’
Weld Length: 118.0°
\ Total Area: 3.20" x 6.50" = 20.80 in’
N1 Weld Pad

Area of Obstruction (N11 Weld Pad Area)

20.80in*x9.4" = 18552 in*

Upper 85% t of Vessel Shell Coverage (Non N11 Weld Pad Area)
244" x 5,53 = 1349 in*

1349 in’ x 108.6" = 1465.01 in*

Total Achieved Volume = 1465.01 in*
Lower 15% t of Vessel Shell Coverage
0.98" x 3.20" = 3.14 in* (Modeled)

3.14 x 118.0 = 370.52 in*
Total Circ Exam Coverage
1465.01 + 370,52 = 1835.53

"Lower 15% 1 not limited due to N11 weid pad obstruction

1835.53 / 2454.40 x 100 = 74.79

Total Circ Exam Coverage: = 74.79%

Figure 1.8-3 Weld RPV1-N4C (Circumferential Scans) Coverage Calculation
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1.9

Weld RPV1-N4D — RPV Feedwater D Nozzle-to-Shell Weld
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Figure 1.9-1 Weld RPV1-N4D (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 2, during the RFO18 refueling outage in 2013.
The NDE data came from UT Report No.: VEN-13-013. The UT Code Required Volume (CRV)
was determined based on Section Xl, Figure IWB-2500-7(b). The corresponding CRV as
shown on that Figure is A-B-C-D-E-F-G-H. The UT examination was limited from the nozzle

side of the weld due to the geometric configuration of the nozzle. The examination resulted in
total UT coverage of 89.60% as described in Table 1.9-1 and combined with Figures 1.9-2 and
1.9-3. No recordable indications were detected during this examination.

The ultrasonic examination was performed in accordance with the criteria of 10 CFR
50.55a(b)(2)(xv)(G) and the minimum coverage requirements of 10 CFR 50.55a(b)(2)(xv)(K)
was achieved to the maximum extent possible.

The examination satisfied the requirements of ASME Section Xl, 2001 Edition with the 2003
Addenda for Category B-D, Iltem number B3.90, figure number IWB-2500-7(b) exam volume,
and was performed using ASME Section Xl, Appendix VIII qualified personnel, procedures and

equipment to the 2001 Edition of Appendix VIl as conditioned by 10 CFR 50.55a(b)(2)(xv).

Code Case N-613-1 was used to reduce the area to be examined to the weld plus a 2" on each

side.

Note: No laminations exist on the shell that could interfere with the angle beam examinations
performed on this weld.
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Table 1.9-1 Weld RPV1-N4D Volumetric Coverage and Limitation Summary

60°RL Radial Scan 100% t 60°RL Circ. Scan Upper 85% t | 45° +73° Circ. Scan Inner 15%

volume volume t volume (Modeled)
Thickness (ts) 6.50 Thickness (ts) 6.50 Thickness (ts) inches | 6.50
inches inches

Weld Width inches 2.20 Weld Width inches 2.20 Weld Width inches 2.20

Exam Area (A-B-C- | 20.80 Exam Area (A-B-C- | 20.80 Exam Area (A-B-C- | 20.80

D-E-F-G-H) Sq. D-E-F-G-H) Sq. D-E-F-G-H) Sq.
inches inches inches
Area Scanned Sq. 20.68 Upper 85% “T” Area | 17.70 Inner 15% “T” Area | 3.14
inches Sq. inches Sq. inches

Area Scanned 13.49 Area Scanned 3.14
Percentage of Area | 99.33% | Percentage of Area | 76.21% | Percentage of Area | 100%
Scanned Scanned Scanned
Percentage of Total | 99.33% | Percentage of Total | 64.86% | Percentage of Total | 15.00%
Volume Volume Volume
Coverage Radial 99.33% | Coverage Circ. 64.86% | Coverage Circ. Scan | 15.00%
Scan 100% t Scan upper 85% t Inner 15% t volume
volume volume

Total Coverage Radial and Circ. Scans: (99.33% + 64.86% + 15.00%) + 2 = 89.60%

Notes:
1.

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to
shell welds (54-I1SI-805-008). This procedure has been demonstrated for detection of flaws
located throughout the entire weld thickness. Coverage obtained during radial scans was limited
due to the nozzle and weld configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure
as mentioned above and coverage was also limited due to the nozzle configuration. To achieve
additional coverage in the circumferential scan direction a second examination was performed
with a procedure qualified for the nozzle to shell weld inner 15% thickness region (54-I1SI-850-
008). This procedure has been demonstrated for detection of flaws in the inner 15%-t only. The
nozzle to shell weld inner 15% thickness examination techniques were performed in accordance
with the parameters identified in EPRI modeling report IR-2013-546 Rev.2.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans
performed in accordance with procedure 54-1SI-805-008 is a conservative estimate derived from
the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle
and does not include additional volume obtained at the horizontal sections of the nozzle.
Scanning with the 60°RL was also taken back to the limit of one half inch from the toe of the weld
as measure from OD weld radius tip and projected to the ID perpendicular to the surface.

The total examination coverage differs from the previous examination coverage due to variances
in calculating the examination coverage and utilizing single-sided access techniques and
personnel qualified for single sided examination.
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Utility: PSEG | Plant HC I Unit: 1 I Outage: RFO18 Component ID: RPV1-N4D Work Sheet Number CWS-01

N4 Nozzle to Shell Weld Radial Scan Coverage Calculations

Total Area: = 20.80 in*

Total Area: 3.20" x 6.50" = 20.80 in?

Lower 15% t of Vessel Shell Coverage: = 15.00%

320"x098 =314 in*

i
= 2
675

3.14 + 20.80 x 100 = 15.00% of Total Area

Upper 85% t of Vessel Shell Coverage: = 84.33%
< 3.20"x5.11"= 16.36 in?

—wrwg
I .
6350

042" x2.48"=1.04 in°
042'x0.73"12=015in

(16.35+1.04 + 0.15) + 20.80 x 100 = 84.33%

Total Radial Exam Coverage: = 84.33% + 15.00% = 99.33%

Figure 1.9-2 Weld RPV1-N4D (Radial Scans) Coverage Calculations from Shell Side

Utility: PSEG l Plant: HC I Unit: 1 | Outage: RFO18 | Component ID: RPV1-N4D | Work Sheet Number: CWS-02

N4 Nozzle to Shell Weld Circumferential Scan Coverage Calculations

Total Area: = 20.80 in*

B : Total Area: 3.20" x 6.50" = 20.80 in?
S /
w Upper 85% t of Vessel Shell Coverage: = 64.86%

2.44"x 553" =13.49 in*

13.49 +20.80 x 100 = 64.86

Lower 15% t of Vessel Shell Coverage: = 15.00%
0.98" x 3.20" = 3.14 in* (Modeled)

3.14 = 20.80 x 100 = 15.00% of Total Area

Total Circumferential Exam Coverage: = 64.86% + 15.00% = 79.86%

Figure 1.9-3 Weld RPV1-N4D (Circumferential Scans) Coverage Calculation
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1.10 Weld RPV1-N4E — RPV Feedwater E Nozzle-to-Shell Weld

SHELL 1

SHELL 2

]
ASE)
SHELL

SHELL 4

Ng 12" JE(IHL INLET
NOZZL!

V-018 (N2ASE)

SHELL 5

Ni-28" RE(‘I"’: QUTLET
" LOOF NOZZI

?3 -011 (N1ASE)

ARY REWISION TQ THIS DRAWING

SHALL BE WAGE ONLY BY CAED

3607 I —LIGAMENTS 0
N3-267 MAN_STEMW DUTLET  N3-26" vmln STEAM OUTLET N3-26" M/ \\N STEAM O lTLET rH ":” MmN <STEM “HTLET FLA N'”E o
Wy |_NOZILE, PRV-004 (N3DSE)— NOZZLE, PRY-003 (N3CSE) NOZZLE, PRV-002 (N3ESE PRV-001 (N3ASE] Et 5529
mort Wit-2 o
6.2"
5 " 340°7 190° 7 160° 7 10° %
N1Z-INSTRUMENTATION 4
N () —{) W“( D) A ()
NOZILES (4 ry mmnen @ L — wit-3 e . - N JH ( ___w2A () | ¢ sgq.mgn
s jm} ] g’ 0 & 5 [ORPVI-WSB
Wiz-3 NSI0" CORE SPRAY TO7ZLES wi2-2 4 %‘ FEEEMTEP wiz -12" FEE v ATER o
e s BRu-03a (N QZZLE, FRV-010 (N4CSE / mm{ PRY-009 (N4BSE) .,
3407 RPV-0%0 O HsEf\ N 0 e a7/ ey AL 6.2
NII-NSTRUNENTATION (4 (3300« 207t () @ 2 )
N4-12" FEEDWATER NID . e g NiTA
NOZZLE, PRY-0D7 (N4FSE) .\4
N# IZ{IEFE% T e i 2050 1 13" FEEDWATER 510" CORE SPRAY IOZALES gy EL. 47768
NOZZLE, PRV-00! ‘JLJBE\ RPY-027 (NSASE)
-12" LPCI NOZZLE ' LpeIKO7ILE RPY-0Z8 (NDASEX) .
R S S e N-CRD HiDRA KOZILE y i
Wi3-3 Wi3-2 NGSE) Wi3-1 6.0
= W s B0k ! 2 0
NIG-NSTRUMEKTATION 90° 7 0° oW
SOCKET NOZZLES h——rp——{_ — ) () A | e (O e, 360,000
330 210°% NIEB NTEC -0 Lot NozLE
12-12" RECIRG INLET o LPo [
7o A2y RECIRE I NI7-12" LPCI NOZZLI RPV AS
Wia-3 NOZILE, RPV-0Z22 INZESEM | wu-2 R R Wie-1 026 INI7TASE)
TN2-12" RECIRC INLET 12" RECIRC INLET  —N2-12" RECIRC, 6.1
\ nnﬁLE,RP -015 :u?.laE: NOZALE, By (N2DSE 7 ”ﬁ QLE S ocse &
e ot e S ote [ |
B ) L B | —
NZO-BIOSHIELD (4 \ oy ~ )
¢ (OPENINGS c-r{Lv: W 329" % |_\ [ 189 h |1£5 7 \ \ [ B3sx |N20A / EL. 9437
NZ-12" RECRC INLET NS W15-3 5580 7 mr W51/ ke 7 -
NOZZLE, RPV-016 (N2ZKSE) 33077 \300° % 270°% ;,_gu_ 500 50° 7 3007/ -1
% #.. 9 d 3 é ¢
g% &) e
\ /
w8 . N — EL.126.14"
Wi18-1 — "7 3375°1 292577 247 50 /‘\ ..‘ 5 | ; r ‘
SUPPORT SKIRT WELD wg | wib-8 [ wie-7 | \wis-s/ \ mh ;" WiE-4 ‘MB 3 Wig-2 W1 EL. 78.38"
N4 JET DNATRUNENTA —N1-28" RECIRC 0L \ —vz 12" RECIRC INLET «
d, R TR \ " MF'%PEL L ; mﬁ \  NOZILE. kAT )
N 2" RECRC INLET 217" RECIRC. INLET v g~ i JET ISTRUNENTATION
NOZZLE, aw 513 (N2GSE—  NOZZLE, RPV-012 TN2FSE) ET ! RP T .E.rEE?llsLE.\ ‘ATTE\ITM

Figure 1.10-1 Weld RPV1-N4E (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 2, during the RFO18 refueling outage in 2013.
The NDE data came from UT Report No.: VEN-13-018. The UT Code Required Volume (CRV)
was determined based on Section XI, Figure IWB-2500-7(b). The corresponding CRV as
shown on that Figure is A-B-C-D-E-F-G-H. The UT examination was limited from the nozzle

side of the weld due to the geometric configuration of the nozzle. The examination resulted in
total UT coverage of 89.60% as described in Table 1.10-1 and combined with Figures 1.10-2

and 1.10-3. No recordable indications were detected during this examination.

The ultrasonic examination was performed in accordance with the criteria of 10 CFR
50.55a(b)(2)(xv)(G) and the minimum coverage requirements of 10 CFR 50.55a(b)(2)(xv)(K)
was achieved to the maximum extent possible.

The examination satisfied the requirements of ASME Section Xl, 2001 Edition with the 2003
Addenda for Category B-D, Iltem number B3.90, figure number IWB-2500-7(b) exam volume,
and was performed using ASME Section XI, Appendix VIII qualified personnel, procedures and
equipment to the 2001 Edition of Appendix VIl as conditioned by 10 CFR 50.55a(b)(2)(xv).
Code Case N-613-1 was used to reduce the area to be examined to the weld plus a 2" on each

side.

Note: No laminations exist on the shell that could interfere with the angle beam examinations
performed on this weld.
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Table 1.10-1 Weld RPV1-N4E Volumetric Coverage and Limitation Summary

60°RL Radial Scan 100% t 60°RL Circ. Scan Upper 85% t | 45° +73° Circ. Scan Inner 15%

volume volume t volume (Modeled)
Thickness (ts) 6.50 Thickness (ts) 6.50 Thickness (ts) inches | 6.50
inches inches

Weld Width inches 2.20 Weld Width inches 2.20 Weld Width inches 2.20

Exam Area (A-B-C- | 20.80 Exam Area (A-B-C- | 20.80 Exam Area (A-B-C- | 20.80

D-E-F-G-H) Sq. D-E-F-G-H) Sq. D-E-F-G-H) Sq.
inches inches inches
Area Scanned Sq. 20.68 Upper 85% “T” Area | 17.70 Inner 15% “T” Area | 3.14
inches Sq. inches Sq. inches

Area Scanned 13.49 Area Scanned 3.14
Percentage of Area | 99.33% | Percentage of Area | 76.21% | Percentage of Area | 100%
Scanned Scanned Scanned
Percentage of Total | 99.33% | Percentage of Total | 64.86% | Percentage of Total | 15.00%
Volume Volume Volume
Coverage Radial 99.33% | Coverage Circ. 64.86% | Coverage Circ. Scan | 15.00%
Scan 100% t Scan upper 85% t Inner 15% t volume
volume volume

Total Coverage Radial and Circ. Scans: (99.33% + 64.86% + 15.00%) + 2 = 89.60%

Notes:
1.

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to
shell welds (54-I1SI-805-008). This procedure has been demonstrated for detection of flaws
located throughout the entire weld thickness. Coverage obtained during radial scans was limited
due to the nozzle and weld configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure
as mentioned above and coverage was also limited due to the nozzle configuration. To achieve
additional coverage in the circumferential scan direction a second examination was performed
with a procedure qualified for the nozzle to shell weld inner 15% thickness region (54-I1SI-850-
008). This procedure has been demonstrated for detection of flaws in the inner 15%-t only. The
nozzle to shell weld inner 15% thickness examination techniques were performed in accordance
with the parameters identified in EPRI modeling report IR-2013-546 Rev.2.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans
performed in accordance with procedure 54-1SI-805-008 is a conservative estimate derived from
the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle
and does not include additional volume obtained at the horizontal sections of the nozzle.
Scanning with the 60°RL was also taken back to the limit of one half inch from the toe of the weld
as measure from OD weld radius tip and projected to the ID perpendicular to the surface.

The total examination coverage differs from the previous examination coverage due to variances
in calculating the examination coverage and utilizing single-sided access techniques and
personnel qualified for single sided examination.
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Utility: PSEG Plant: HC ] Unit: 1 l Outage: RFO18

[ Component ID: RPV1-N4E Work Sheet Number: CWS-01

=\

N4 Nozzle to Shell Weld Radial Scan Coverage Calculations

Total Area: = 20.80 in*
Total Area: 3.20" x 6.50" = 20.80 in*

Lower 15% t of Vessel Shell Coverage: = 15.00%
320" x0.98"=3.14 in?

3.14 + 20.80 x 100 = 15.00% of Total Area

Upper 85% t of Vessel Shell Coverage: = 84.33%
3.20"x 511" =18.35in?

0.42"x2.48"' =104 in*
042"x0.73"/2=015in°

(16.35+ 1.04 + 0.15) + 20.80 x 100 = 84.33%

Total Radial Exam Coverage: = 84.33% + 15.00% = 99.33%

7 Figure 1.10-2 Weld RPV1-N4E (Radial Scans) Coverage Calculations from Shell Side

Utility: PSEG Plant HC

| Unit: 1 I Outage: RFO18 | Component ID: RPV1-N4E

Work Sheet Number: CWS-02

N4 Nozzle to Shell Weld Circumferential Scan Coverage Calculations

Total Area: = 20.80 in’

Total Area: 3.20" x 6.50" = 20.80 in’

85% t of Vess

Coverage: = 64.86%

244" x 553" =13.49in?

13.49 + 20.80 x 100 = 64,86

Lower 15% t of Vessel Shell Coverage: = 15.00%
0.98" x 3.20" = 3.14 in* (Modeled)

3.14 + 20,80 x 100 = 15.00% of Total Area

Total Circumferential Exam Coverage: = 64.86% + 15.00% = 79.86%

Figure 1.10-3 Weld RPV1-N4E (Circumferential Scans) Coverage Calculation
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1.1

Weld RPV1-N4F — RPV Feedwater F Nozzle-to-Shell Weld
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Figure 1.11-1 Weld RPV1-N4F (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 2, during the RFO18 refueling outage in 2013.
The NDE data came from UT Report No.: VEN-13-027. The UT Code Required Volume (CRV)
was determined based on Section Xl, Figure IWB-2500-7(b). The corresponding CRV as
shown on that Figure is A-B-C-D-E-F-G-H. The UT examination was limited from the nozzle

side of the weld due to the geometric configuration of the nozzle. The examination resulted in
total UT coverage of 80.42% as described in Table 1.11-1 and combined with Figures 1.11-2

and 1.11-3. No recordable indications were detected during this examination.

The ultrasonic examination was performed in accordance with the criteria of 10 CFR
50.55a(b)(2)(xv)(G) and the minimum coverage requirements of 10 CFR 50.55a(b)(2)(xv)(K)
was achieved to the maximum extent possible.

The examination satisfied the requirements of ASME Section Xl, 2001 Edition with the 2003
Addenda for Category B-D, Iltem number B3.90, figure number IWB-2500-7(b) exam volume,
and was performed using ASME Section Xl, Appendix VIII qualified personnel, procedures and
equipment to the 2001 Edition of Appendix VIl as conditioned by 10 CFR 50.55a(b)(2)(xv).
Code Case N-613-1 was used to reduce the area to be examined to the weld plus a 2" on each

side.

Note: No laminations exist on the shell that could interfere with the angle beam examinations
performed on this weld.
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Table 1.11-1 Weld RPV1-N4F Volumetric Coverage and Limitation Summary

60°RL Radial Scan 100% t 60°RL Circ. Scan Upper 85% t | 45° +73° Circ. Scan Inner

volume volume 15% t volume (Modeled)
Thickness (ts) 6.50 Thickness (ts) 6.50 Thickness (ts) 6.50
inches inches inches

Weld Width inches | 2.20 Weld Width inches 2.20 Weld Width inches 2.20

Weld Length 118.00 | Weld Length 118.00 | Weld Length 118.00

Exam Volume (A-B- | 2454.40 | Exam Volume (A-B- | 2454.40 | Exam Area (A-B-C- | 20.80

C-D-E-F-G-H) C-D-E-F-G-H) D-E-F-G-H) Sq.
Cubic inches Cubic inches inches
Volume Scanned 2114.56 | Upper 85% “T” 2088.13 | Inner 15% “T” Area | 3.14
Cubic inches Volume Cubic Sq. inches
inches
Volume Scanned 1465.01 | Area Scanned 3.14
Cubic inches
Percentage of Area | 86.15% | Percentage of 70.16% | Percentage of Area | 100%
Scanned Volume Scanned Scanned
Percentage of Total | 86.15% | Percentage of Total | 59.69% | Percentage of Total | 15.00%
Volume Volume Volume
Coverage Radial 86.15% | Coverage Circ. 59.69% | Coverage Circ. 15.00%
Scan 100% t Scan upper 85% t Scan Inner 15% t
volume volume volume

Total Coverage Radial and Circ. Scans: (86.15% + 59.69% + 15.00%) + 2 = 80.42%

Notes:
1.

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to
shell welds (54-1S1-805-008). This procedure has been demonstrated for detection of flaws
located throughout the entire weld thickness. Coverage obtained during radial scans was limited
due to the nozzle and weld configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure
as mentioned above and coverage was also limited due to the nozzle configuration. To achieve
additional coverage in the circumferential scan direction a second examination was performed
with a procedure qualified for the nozzle to shell weld inner 15% thickness region (54-I1SI-850-
008). This procedure has been demonstrated for detection of flaws in the inner 15%-t only. The
nozzle to shell weld inner 15% thickness examination techniques were performed in accordance
with the parameters identified in EPRI modeling report IR-2013-546 Rev.2.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans
performed in accordance with procedure 54-1S1-805-008 is a conservative estimate derived from
the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle
and does not include additional volume obtained at the horizontal sections of the nozzle.
Scanning with the 60°RL was also taken back to the limit of one half inch from the toe of the weld
as measure from OD weld radius tip and projected to the ID perpendicular to the surface.

The total examination coverage differs from the previous examination coverage due to variances
in calculating the examination coverage and utilizing single-sided access techniques and
personnel qualified for single sided examination.

Page 41 of 68




Utility: PSEG Plant: HC | Unit: 1 | Outage' RFO18

| Component ID: RPV1-N4F Work Sheet Number: CWS-01

N4 Nozzle to Shell Weld Radial Scan Coverage Calculations

Total Volume: = 2454.40 in®
Weld Length: = 118.0"
Total Area: 3.20" x 6.50" = 20.80 in*

Area of Obstruction ( N11 Weld Pad Area)
20.80in* x 15.6" = 324 48 in®

Nozzie to Shell 11 Weid Pad Area
3.20"x 6.08" = 18.46 in?

0.42° x 2.48" = 1.04in?

042°x0.73"/2=0.15In*

19.46 + 1.04 + 0.15 = 20.65 in?

20.80~-2065=0.15in*

0.15in* x 102.4" = 1536 in®

Total Obstructed Volume = 15.36 in*

Total Radial Exam Coverage

245440 - 324 48 - 15.36 = 2114.56

Total Radial Exam Coverage: = 2114.56 / 2454.40 x 100 = 86.15%

Figure 1.11-2 Weld RPV1-N4F (Radial Scans) Coverage Calculations from Shell Side

Utility: PSEG | Plant: HC I Unit: 1 I Outage: RFO18

] Component ID: RPV1-N4F ] Work Sheet Number: CWS-02

N1 Weld fag

1

N4 Nozzle to Shell Weld Circ Scan Coverage Calculations
Total Volume: = 2454.40 in*
Weid Length: 1180

Total Area: 3.20" x 650" = 20.80 in?

Area of Obstruction (N11 Weld Pad

2080in*x 94" = 165.52 in*

Upper 85% t of Vessel Shell Coverage (Non N11 Weid Pad Area)
244" x 553" = 1349in*

13.48 in” x 108.6" = 1465,01 in*

Total Achieved Volume = 1465.01 in*
Lower 15% t of Vessel Shell Coverage
0.98" x 3.20" = 3.14 in’ (Modeled)

314 x118.0 = 370.52 in’
Total Circ Exam Coverage
1465.01 + 370,52 = 1835.53

*Lower 15% Lnot imited due to N11 weld pad obsiruction

1835.53 /2454.40 x 100 = 74.79

Total Circ Exam Coverage: = 74.79%

Figure 1.11-3 Weld RPV1-N4F (Circumferential Scans) Coverage Calculation
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112 Weld RPV1-N8A — RPV Jet Pump Instrumentation A Nozzle-to-Shell Weld
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Figure 1.12-1 Weld RPV1-N8A (Extracted from Reference DWG A-1)

This weld was UT examined in Inspection Period 3, during the RFO19 refueling outage in 2015.
The NDE data came from UT Report No.: VEN-15-004. The UT Code Required Volume (CRV)
was determined based on Section Xl, Figure IWB-2500-7(b). The corresponding CRV as
shown on that Figure is A-B-C-D-E-F-G-H. The UT examination was limited from the nozzle

side of the weld due to the geometric configuration of the nozzle. The examination resulted in
total UT coverage of 87.80% as described in Table 1.12-1 and combined with Figures 1.12-2

and 1.12-3. No recordable indications were detected during this examination.

The ultrasonic examination was performed in accordance with the criteria of 10 CFR
50.55a(b)(2)(xv)(G) and the minimum coverage requirements of 10 CFR 50.55a(b)(2)(xv)(K)
was achieved to the maximum extent possible.

The examination satisfied the requirements of ASME Section XI, 2001 Edition with the 2003
Addenda for Category B-D, Iltem number B3.90, figure number IWB-2500-7(b) exam volume,
and was performed using ASME Section XI, Appendix VIII qualified personnel, procedures and
equipment to the 2001 Edition of Appendix VIII as conditioned by 10 CFR 50.55a(b)(2)(xv).
Code Case N-613-1 was used to reduce the area to be examined to the weld plus a 2" on each

side.
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Note: No laminations exist on the shell that could interfere with the angle beam examinations
performed on this weld.
Table 1.12-1 Weld RPV1-N8A Volumetric Coverage and Limitation Summary

60°RL Radial Scan 100% t 60°RL Circ. Scan Upper 85% t | 45° +73° Circ. Scan Inner
volume volume 15% t volume (Modeled)
Thickness (ts) 6.50 Thickness (ts) 6.50 Thickness (ts) 6.50
inches inches inches
Weld Width inches | 2.20 Weld Width inches | 2.20 Weld Width inches | 2.50
Exam Area (A-B-C- | 22.75 Exam Area (A-B-C- | 22.75 Exam Area (A-B-C- | 22.75
D-E-F-G-H) Sq. D-E-F-G-H) Sq. D-E-F-G-H) Sq.
inches inches inches
Area Scanned Sq. | 22.66 Upper 85% “T” Area | 19.32 Inner 15% “T” Area | 3.43
inches Sq. inches Sq. inches

Area Scanned 13.91 Area Scanned 3.43
Percentage of Area | 99.5% | Percentage of Area | 72.0% | Percentage of Area | 100%
Scanned Scanned Scanned
Percentage of Total | 99.5% | Percentage of Total | 61.1% | Percentage of Total | 15.00%
Volume Volume Volume
Coverage Radial 99.5% | Coverage Circ. 61.1% | Coverage Circ. 15.00%
Scan 100% t Scan upper 85% t Scan Inner 15% t
volume volume volume

Total Coverage Radial and Circ. Scans: (99.5% + 61.1% + 15.00%) + 2 = 87.8%

Notes:
1.

Radial scans were performed with a procedure qualified for the examination of vessel nozzle to
shell welds (54-1S1-805-008). This procedure has been demonstrated for detection of flaws
located throughout the entire weld thickness. Coverage obtained during radial scans was limited
due to the nozzle and weld configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure
as mentioned above and coverage was also limited due to the nozzle configuration. To achieve
additional coverage in the circumferential scan direction a second examination was performed
with a procedure qualified for the nozzle to shell weld inner 15% thickness region (54-I1SI-850-
008). This procedure has been demonstrated for detection of flaws in the inner 15%-t only. The
nozzle to shell weld inner 15% thickness examination techniques were performed in accordance
with the parameters identified in EPRI modeling report IR-2005-50.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans
performed in accordance with procedure 54-1S1-805-008 is a conservative estimate derived from
the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle
and does not include additional volume obtained at the horizontal sections of the nozzle.
Scanning with the 60°RL was also taken back to the limit of one half inch from the toe of the weld
as measure from OD weld radius tip and projected to the ID perpendicular to the surface.

The total examination coverage differs from the previous examination coverage due to variances
in calculating the examination coverage and utilizing single-sided access techniques and
personnel qualified for single sided examination.
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Utility: PSEG JPhnt: HC l Unit: 1 I Outage: RFO19 Weld ID: RPV1-N8A Work Sheet Number; C\WS-01

N8A Nozzle to Shell Weld Axial Scan Coverage Calculations

Total Area: = 22.75 sq. in.
Total Area: 3.50° x 8.50" = 22.75 in?

Lower 15% t of Vessel Shell Coverage: = 15.0%
3.50"x 0.98" = 3.43 in®

3.43 + 22.75 x 100 = 15.0% of Total Area

Upper 85% t of Vessel Shell & Radius Coverage: = 84.5%
2.80"x5.52" = 15.46 in?

0.71"x5.10"=3.62 in*

040" x0.76" /2 =0.15in?

(1546 + 3.62 +0.15) / 2275 x 100 = 84 5%

Total Axial Coverage: = 84.5% + 15.0% = 99.5%

Figure 1.12-2 Weld RPV1-N8A (Axial Scans) Coverage Calculations from Shell Side

Utility: PSEG jmant: HC lumm |0uwga: RFO19 ‘Weld ID: RPVA-NBA !wm Sheet Number: CWS-02

N8A Nozzle to Shell Weld Circumferential Scan Coverage Calculations

Total Ares; = 22.75 sq. in.

Total Area: 3.50° x 8.50" = 22.75 in?

Upper 85% t of Vessel Shell & Radius Coverage: = 61.1%
252"x552"=13.91 in*

13.91/22.75x 100 =61.1%

Lower 15% t of Vessel Shell Coverage: = 15.0%
0.98" x 3.50" = 3.43 in? (Modeled)

3.43 +22.75x 100 = 15.0% of Total Area

Total Circumferential Exam Coverage: = 61.1% + 15.0% = 76.1%

Figure 1.12-3 Weld RPV1-N8A (Circumferential Scans) Coverage Calculation
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1.13 Weld RPV1-N7 — RPV Head Vent Nozzle-to-Shell Weld
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Figure 1.13-1 Weld RPV1-N7 (Extracted from Reference DWG A-2)

This weld was UT examined in Inspection Period 3, during the RFO19 refueling outage in 2015.
The NDE data came from UT Report No.: VEN-15-010. The UT Code Required Volume (CRV)
was determined based on Section Xl, Figure IWB-2500-7(b). The corresponding CRV as
shown on that Figure is A-B-C-D-E-F-G-H. The UT examination was limited from the nozzle
side of the weld due to the geometric configuration of the nozzle. The examination resulted in
total UT coverage of 74.70% as described in Table 1.13-1 and combined with Figures 1.13-2
and 1.13-3. No recordable indications were detected during this examination.

The ultrasonic examination was performed in accordance with the criteria of 10 CFR
50.55a(b)(2)(xv)(G) and the minimum coverage requirements of 10 CFR 50.55a(b)(2)(xv)(K)
was achieved to the maximum extent possible.

The examination satisfied the requirements of ASME Section Xl, 2001 Edition with the 2003
Addenda for Category B-D, Iltem number B3.90, figure number IWB-2500-7(b) exam volume,
and was performed using ASME Section XI, Appendix VIII qualified personnel, procedures and
equipment to the 2001 Edition of Appendix VIl as conditioned by 10 CFR 50.55a(b)(2)(xv).
Code Case N-613-1 was used to reduce the area to be examined to the weld plus a 2" on each
side.

Note: No laminations exist on the shell that could interfere with the angle beam examinations
performed on this weld.
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Table 1.13-1 Weld RPV1-N7 Volumetric Coverage and Limitation Summary

60°RL Radial Scan 100% t 60°RL Circ. Scan Upper 85% t | 50° +39° to 64°Circ. Scan

volume volume Inner 15% t volume (Modeled)
Thickness (ts) 4.30 Thickness (ts) 4.30 Thickness (ts) 6.50
inches inches inches

Weld Width inches | 2.28 Weld Width inches 2.28 Weld Width inches 2.50

Exam Volume (A-B- | 14.29 Exam Volume (A-B- | 14.29 Exam Volume (A-B- | 14.29

C-D-E-F-G-H) Sq. C-D-E-F-G-H) Sq. C-D-E-F-G-H) Sq.
inches inches inches
Area Scanned Sq. 11.82 Upper 85% “T” 12.18 Inner 15% “T” 214
inches Volume Sq. inches Volume Sq. inches

Area Scanned 7.39 Area Scanned 2.14
Percentage of Area | 82.7% | Percentage of Area | 60.7% | Percentage of Area | 100%
Scanned Scanned Scanned
Percentage of Total | 82.7% | Percentage of Total | 51.7% | Percentage of Total | 15.00%
Volume Volume Volume
Coverage Radial 82.7% | Coverage Circ. 51.7% | Coverage Circ. 15.00%
Scan 100% t Scan upper 85% t Scan Inner 15% t
volume volume volume

Total Coverage Radial and Circ. Scans: (82.7% + 51.7% + 15.00%) + 2 =74.7%

Notes:
1.

Axial scans were performed with a procedure qualified for the examination of vessel shell welds
(54-1S1-805-008). This procedure has been demonstrated for detection of flaws located
throughout the entire weld thickness. Coverage obtained during axial scans was limited due to
the nozzle configuration.

In the circumferential scan direction the outer 85%-t is examined with the same vessel procedure
as mentioned above and coverage was also limited due to the nozzle configuration. To achieve
additional coverage in the circumferential scan direction a second examination is performed with
a procedure qualified for the nozzle inside-radius examinations (54-1S1-850-008). This procedure
has been demonstrated for detection of flaws in the inner 15%-t only. The nozzle inside-radius
techniques were performed in accordance with the parameters identified in EPRI modeling report
IR-2004-50.

Scanning was performed to the maximum extent possible. The total coverage achieved for scans
performed in accordance with procedure 54-1SI-805-008 is a conservative estimate derived from
the physical limitation caused by the nozzle configuration at the vertical sections of the nozzle
and does not include additional volume obtained at the horizontal sections of the nozzle.
Scanning with the 60°RL was also taken back to the limit of one half inch from the toe of the weld
as measure from OD weld radius tip and projected to the ID perpendicular to the surface.
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Utility: PSEG Plant: HC | Unit: 1 | Outage: RF19 Weld ID: RPV1-N7 Work Sheet Number: CWS-01

N7 Nozzle to Head Weld Axial Scan Coverage Calculations

Total Area: = 14.29 in*

Lower 15% t of Head Coverage: = 15.0%
Total Lower 15% Area: 2.14 in?

2.14/14.29 X 100 = 15.0%

Upper 85% t of Head Coverage: = 82.7%
Total Upper 85% Area: 12.18 in?

—\

Total Upper 85% Area Scanned: 11.82 in*
11.82/14.29 X 100 = 82.7%
Total Axial Coverage: = 82.7% + 15.0% = 97.7%

Scale: Y1
*Due to curvature of head, areas were calculated using a CAD program.

Figure 1.13-2 Weld RPV1-N7 (Axial Scans) Coverage Calculations from Shell Side

Utility: PSEG ] Plant: HC | Unit: 1 | Outage: RF19 | Weld ID: RPV1-N7 | Work Sheet Number: CWS-02

N7 Nozzle to Head Weld Circumferential Scan Coverage Calculations

Total Area: = 14.29

Upper 85% t of Head Coverage: =51.7%
Total Upper 85% Area: 12.18 in?
Total Upper 85% Area Scanned: 7.39 in*

7.39/14.29 X 100 = 51.7%

Lower 15% t of Vessel Shell Coverage: = 15.0%
Total Lower 15% Area: 2.14 in?

2.14/14.29/100 = 15.0%

Scale: %1 Total Circumferential Coverage: = 51.7% + 15.0% = 66.7%

*Due to curvature of head, areas were calculated using a CAD program.

Figure 1.13-3 Weld RPV1-N7 (Circumferential Scans) Coverage Calculation
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1.14 Inside Radius Sections for RPV1-N2AIR (Recirc. Inlet A), RPV1-N2BIR (Recirc. Inlet
B), RPV1-N2KIR (Recirc. Inlet K), RPV1-N5BIR (Core Spray B) and RPV1-N17AIR
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| | i | |
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Vessel Flange
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Figure 1.14-1 Nozzle Inner Radii Sections

Nozzle Inner Radii N2A, N2B, N2K and N5B were visually examined in Inspection Period 2,
during the RFO17 refueling outage in 2012 in accordance with Code Case N-648-1. The NDE
data came from In Vessel Visual Inspection Hope Creek Spring 2012 R17 Outage Report. The
surface area was determined based on Section XI, Figure IWC-2500-7(b). The corresponding
surface as shown on that Figure is M-N. Enhanced VT-1 (EVT-1) (0.44” resolution), was
performed remotely using closed circuit television (CCTV) equipment. All EVT-1 examinations
(where accessible) were brushed prior to performing inspection. Brushing was utilized to
effectively discern the weld ripples and surface texture conditions. Cleaning was performed for
those components being examined that exhibited surface conditions that restricted the
examination as required by procedure. When cleaning was required, it was performed using a
nylon bristle brush with the desired result of cleaning to a dull non-reflective surface in which
primarily the oxide covering the surface was removed. The visual examination was limited due
to the thermal sleeve configuration resulting in total visual coverage as described in Table 1.14-
1 and Figures 1.14-2 through 1.14-4.

Nozzle Inner Radius N17A was visually examined in Inspection Period 3, during RFO20
refueling outage in 2016 in accordance with Code Case N-648-1. The NDE data came from the

Visual Inspection of Vessel Interior Outage Report. A VT-1 (0.44” resolution) was performed

Page 49 of 68



remotely using closed circuit television (CCTV) equipment. In addition, a VT-3 examination was
used to supplement the VT-1 examination. The visual examination was limited due to the
thermal sleeve configuration resulting in total visual coverage as described in Table 1.14-1..

Table 1.14-1 Nozzle Inner Radii Coverage

Summary No. 4 00410 Component  RPV Dascription Recirc infet inner Radius Section @ 30°
Component D RPV1 N2 A IR Admuth 030 BamType  EVT-1

DVD 05 Title 03 Surtace Condition Brushed

Camera RJ 2110 on Pole Coverage 40%  Limitation Riser Thermal Sleeve

Examiner Kukoskl, Dinke Dule  4/192012 Resulls  NRI

Examiner Comments Heavy Grinding Marks, Deep Scratches, Pitting and Staining. All Non-Relevant.

Reviewer Anderson, Edward Date 42002012

Reviewer Comments NRI, Cladding s to the just inside of the nozzle. Lots of grinding mark and scraiches

summary No. 100475  Companent  RPV DesZrpion  REcle inet Inner Raaius Saction @) 60
Component ID RPVIN2BIR Azimuth 060 Exam Type EVT-1

DVD 10 Title 06 Surface Condition Brushed

Camera RJ 2110 on Pole Coverage 25% Limitation Jet Pump Configuration

Fxaminar Tandnrn Mikadn Date 42002012 Results NRI

Examiner Comments Machine Marks, Scratches & Crud Lines.
Reviewer Goss, Edward Date 4/21/2012
Reviewer Comments Heavy grinding and scratches noted. NRI.

Summary No 100455 Component RPV Description Racire Inle! Inner Radius Section @ 330°
Compenent ID RPV1 N2 KIR Azimuth 330 Exam Type EVT-1
ovD 33 Tite 02 Surface Condition Brushed
Camera RJ 2110 on Pole Coverage 50%  Limitation Jet Pump Configuration
Exammner Elliot, Jarett Date 4/25/2012 Results  NRI
Examiner Comments DVD 32 had incorrect location stafted. DVD 33 s the comect exam. Noted grind, scratch and brush marks.
Reviewer Goss, Edward Date 4/26/2012
Reviewer Comments DVD was N2J not N2X, DVD 33 i corect exam location. Grind marks and scratches noted. NRI
Summary No. 100515 Component RPV Description Cove Spray lner Radius Section @ 240°
Comgenent ID RPV1 N5B IR Azimuth 240 Exam Type EVT-1
DvD 13 Tite 06 Surface Condtion Brushed
Camera RJ 2110 on Pole Coverage 25%  Limitation Bracket Configuration
ERHIMINET  Stetsne, Frang Daw  w212012 Rusulls  NRI
Examiner Comments Gnnd marks and scratches
Reviewer Anderson, Edward Date 4/21/2012

Reviewer Comments NRI, can only see part of Inner Radus and HAZ, Changed percent coverage from 50 to 25

Nozzle Inner Radius

Sum. No. 100615, Performed a VT-1 of
the N1TA nozzle Inner Radius and a VT-3

. | VT . 20168-10-26 [of 12 inches of adjacent vessel surfaces
HATA-IR 4| yra = Jacab Briggs (JLB} | 1 R 22:32:52 |and general overall candition. (ASME
Section XI, Item #83.100, Cat. B-D)
Total Coverage 50%

'VT-1 portion. Limited access due to the

VT-1 ) Rabert Whitshill 2016-10-26 |LPCI assembly and piping. (ASME
vis | 2 Vid_0087.mkv (ROW) . Nl 14:23:15 |Section XI, ltem #83.100, Cat. B-D)
Coverage 45%
VT . Mathew Clemmans 20184026 [ ERiememal VI3 Examination.of the
Vs | 2 Vid_0091.mkv (MBS) " NRI 20:a818 |N17AIR
o Caoverage 3%
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Nozzle Inner Radius Cut-Away (Typical)
Figure 1.14-2 Inner Radius RPV1-N2AIR Examination Area

RISER

R5-2
THERMAL SLEEVE

RS-1

Figure 1.14-3 Typical Recirculation Inlet Nozzle (Extracted from BWRVIP-41 Rev. 3)
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Cladding
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N

Figure 1.14-4 Typical Examination coverage for nozzles with a thermal sleeve

Exam. vol.
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1.15 Weld 1-AE-205-RHX-W4 — Residual Heat Exchanger Shell-to-Flange Weld

OUTLET S54"ELEV. T7ELEV.

~20" NOZZLE
RHXWE — \ ,//RHXIu RHXIR1 \ﬁ

A —
‘ /—Z’J NOZZLE
50-5/8"0.D 50-5/8"0.D. 50" 0.D. 50-1/2"W.D

T L L\ IRy

Bottom Support |A

RHXWS
™ /
1 f
e U x Vool T e
Bottom Suppo \ 1-1/16" 1-1/16" \ o "
Bottom c)nrorl |A \ m“,‘ \ \.\
—RHXW4 RHXWZ2=  ppywia \
CLASS 3| CLASS 2 RHX-1A1 (1-4)—
CLASS 3 LASS 2 (4) T\E DOWN
BRACKETS (EVENLY
SPACED)

Figure 1.15-1 Weld 1-AE-205-RHX-W4 (Extracted from Reference DWG B-1)

This weld was UT examined in Inspection Period 2, during the RFO18 refueling outage in 2013.
The weld was examined under Item No. C1.10 and the NDE data came from UT Report No.:
UT-13-002. The UT Code Required Volume (CRV) was determined based on the requirements
of Section XI, Figure IWC-2500-1. The corresponding CRV as shown on that Figure is A-B-C-
D. However, the CRYV for this weld could not be examined fully because the weld was located
near the bolted flange studs limiting the examination coverage. The 45° circumferential scans
were limited due to an obstruction from the bolted flange studs. The examination resulted in
total UT coverage of 88.1% as described in Table 1.15-1 and shown on Figures 1.15-2 and
1.15-3. No recordable indications were detected during this examination.

Calculation Coverage Data

Downstream Examination Volume =L x W x H
160.0"L x1.05W x 1.1” H = 184.8 cubic inches

Limitation Volume = L x W x H (Downsteam Limitation for Circumferential Scans)
160.0” L x 0.5” x 1.1” H = 88.0 cubic inches

Examination Coverage

Limitation + Downstream Side of Weld Examination Volume x 100% = % Not Examined
88.0 + 184.8 = 47.6% Not Examined

100% - 47.6% = 52.4% DS Circumferential Examination Coverage
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Table 1.15-1 — Weld 1-AE-205-RHX-W4, Examination Coverage Summary

Angle and Upstream Upstream Downstream Downstream
Wave Mode Axial Circumferential Axial Circumferential
45°S 100% 100% 100% 52.4%

Code Coverage Total ¥ = 88.1%

Note: Exam volume is the full volume of the weld plus 72" on each side of the weld toes.

Customer: PSEG |System: RHR |Summary No.: 200080
Comp. Thickness: 11"

Component No.: 1-AE-208-RHX-W4

0 Reference Is located at the Longseam

1) Interfering Condition: Bolted Flange Studs on DS side of wedd .

Distance From Centerline: 05 DS To 10° DS ’ o

Distance From Ref. Point: 00" CW To 160" cw |The 45 degree circumferential examinaton was fimiled
2) Interfering Condition: NIA due to an obstruction from the bolted flange studs
Dietance From Canterfine: NA To NA on the downstream side of the weld

Distance From Ref. Point: NA  To NIA See attached photos

3) Interfering Condition: NIA The axial examination coverage was obtained with
Distance From Centerline: NA  To NA the use of a 1/2 Vee and Full Vee path technique.
Distance From Ref. Point: NA  To N/A 100% Examination Volume =L x W x H

For All Measurements Indicate: US, DS, CW, CCW) 160.0" L x 2.1 "W x 1.1" H = 369.6 cubic inches
Calculations Below:

Note: Exam voluma is the full volume of the weld plus 1/2" on 2ach side of the weld foes.

|Downstream Examination Volume =L x W x H
160.0"Lx 1.05"Wx 1.1"H= 184.8 cubic inches

Limitation Volume = L x W x H (Downstream Limitation for Circumferential Scans)
160.0" L x0.5"W x 1.1" H = 88.0 cubic inches

Examination Coverage
Lim#tation + Downstream Side of Weld Examination Yolume x 100% = % Not Examined

88.0 + 184.8 = 47.6% Not Examined
100% - 47 6% = 52.4% DS Circumferential Examination Coverage

Examination Coverage Obtained (Exam coverage differs from previous data due to small differences in measurements)

Upstream Axial Examination Coverage = 100% Downstream Axial Examination Coverage = 100%
Upstream Circumferential Examination = 100% Downstream Circumferential Examination = 52.4%

100% + 100% + 100% + 52.4% = 352.4% 3524 +4 =88.1% Total Exam Coverage Achieved = 88.1%

Figure 1.15-2 Weld 1-AE-205-RHX-W4 (Weld Profile) Limitations
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Figure 1.15-3 Weld 1-AE-205-RHX-W4 (Weld Profile) Weld Thickness and Contour
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1.16 Weld 1-CP-206-CSP-W2 — “C” Core Spray Pump (CSP) Casing Weld
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\ —SUPPORT FLANGE
[ ]
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o —{l—.79 ~
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o e
o
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CONCRETE CONCRETE
™ [=] - (=]
REACTOR BUILDING o e
CORE SPRAY PUMP ROOMS
A C D
(4118, 4104, 4116, 4105] N —
54' ELEVATION S |

Figure 1.16-1 Weld 1-CP-206-CSP-W2 (Extracted from Reference DWG B-2)

This weld was Liquid Penetrant (PT) examined in Inspection Period 1, during the RFO16
refueling outage in 2010. The weld was examined under Item No. C6.10 and the NDE data
came from Liquid Penetrant Report No.: PT-10-002. The Code Required Area (CRA) was
determined based on the requirements of Section XI, Figure IWC-2500-8. The corresponding
CRA as shown on that Figure is A-B. However, the CRA for this weld could not be examined
fully because the pump was too close to the concrete pump pedestal. The coverage for the
examination resulted in total PT coverage of 23.4% as shown on Figures 1.16-2 through 1.16-4.
No recordable indications were detected during this examination.
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. P

FTI SURF_EXFRF 02709100

FRAMATOME SURFACE EXAMINATION COVERAGE REPORT
CLETOMER: HOPE CREEK, RFO-09 SYSTEM: CSP-wW2
SUMMARY NO: 950130 i COMPONENT ID: CSP-W:Z

SURFACE EXAMINATIONS

1.0 CALCULATE REQUIRED EXAMINATION AREA
Calculate Examination Area (Length X Width = A1) : 94 X 25 = 235,000 sq.in.

2.0 CALCULATE AREA NOT EXAMINED

1

24 Length of Limitation Width of Limitation . Area Not Examined _
A 72.00 X' 2.50 = 180.000 sq.n. |
B. X = i
c. X =
D X =
~————2:2—Calculate Total Area Not Examined —— e ——
(The sum of Area: A +B+ G +D=A2)" 180.000

3.0 CALCULATE PERCENT AREA NOT EXAMINED
3.1 ;Caicula‘t_e Percent of Area Not Examined (A2/A1 X 100 = LP): 76.596

4.0 TOTAL EXAMINATION COVERAGE OBTAINED
4.1 Calculate Percent of Total Area Examined (100 - LP): 23.404%

LIMITATION EXPLANATION / REMARKS

DUE TO THE CONFIGURATION OF THE PUMP CASING, THE CONCRETE LIMITS THE AREA OF
COVERAGE TO 23.4% OF THE ENTIRE WELD. ONLY THE AREA ABOVE CSPW3 1S VISABLE.

Figure 1.16-2 Weld 1-CP-206-CSP-W2 Limitations
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Figure 1.16-3 Weld 1-CP-206-CSP-W2 Limitations
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Figure 1.16-4 Weld 1-CP-206-CSP-W2 Limitations
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1.17 Weld 1-CP-202-RHP-W2 - “C” Residual Heat Removal Pump (RHP) Casing Weld
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Figure 1.17-1 Weld 1-CP-202-RHP-W2 (Extracted from Reference DWG B-3)

This weld was Liquid Penetrant (PT) examined in Inspection Period 2, during the RFO17
refueling outage in 2010. The weld was examined under Item No. C6.10 and the NDE data
came from Liquid Penetrant Report No.: PT-12-004. The Code Required Area (CRA) was
determined based on the requirements of Section XI, Figure IWC-2500-8. The corresponding
CRA as shown on that Figure is A-B. However, the CRA for this weld could not be examined
fully because the pump was too close to the concrete pump pedestal. The coverage for the
examination resulted in total PT coverage of 18.04% as described in Table 1.17-1. No
recordable indications were detected during this examination.
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Table 1.17-1 Weld 1-CP-202-RHP-W2,

Examination Coverage Summary

Weld Circumference 149.67”
Weld Width 2.5”
Required Examination Area 149.67 x 2.5 = 374.180
(LxW) Sq. in.
Area not examined 306.675 Sq. in.
Total area examined 18.041%
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118 Weld 1-DP-202-RHP-W2 — “D” Residual Heat Removal Pump (RHP) Casing Weld
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Figure 1.18-1 Weld 1-DP-202-RHP-W2 (Extracted from Reference DWG B-3)

This weld was Liquid Penetrant (PT) examined in Inspection Period 2, during the RFO17
refueling outage in 2012. The weld was examined under Item No. C6.10 and the NDE data
came from Liquid Penetrant Report No.: PT-12-001. The Code Required Area (CRA) was
determined based on the requirements of Section XI, Figure IWC-2500-8. The corresponding
CRA as shown on that Figure is A-B. However, the CRA for this weld could not be examined
fully because the pump was too close to the concrete pump pedestal. The coverage for the
examination resulted in total PT coverage of 18.04% as shown on Figure 1.18-2. No recordable
indications were detected during this examination.
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FTl SURF_COV.FRP

j . 1
/ERAMATQME AP SURFACE EXAMINATION COVERAGE REFORT
CUSTOMER: HOPE CREEK, RFO 10 SYSTEM: RESIDUAL HEAT REMOVAL SYSTEM
PUMPS
SUMMARY NO: COMPONENT ID:
250490 RHP-W2

1.0

2.0

3.0

4.0

SURFACE EXAMINATIONS

CALCULATE REQUIRED EXAMINATION AREA

Calculate Examination Area (Length X Width = A1) : 149,67 X 25 = 374.180 sq.in.

CALCULATE AREA NOT EXAMINED

2.1 Length of Limitation Width of Limitation Area Not Examined
A. 122.67 X 2.50 = 306.875 sq.in.
B. X =
C. X =
D. X =

2.2 Calculate Total Area Mot Examined
(The sum of Area: A+B+C+D=A2) 306.676

CALCULATE PERCENT AREA NOT EXAMINED
3.1 Calculate Percent of Area Not Examined (A2/A1 X 100 = LP): 81.9569

TOTAL EXAMINATION COVERAGE OBTAINED
4.1 Calculate Percent of Total Area Examined (100 - LP): 18.041%

LIMITATION EXPLANATION / REMARKS

Obstruction created by concrete pump foundation.

Examined from 15-1/2" CW to O to 11-1/2" CCW.

. -, | A PP
T Ao i AL T | O
Insppeance CopMpany

Fr_}.é.&-..o fo-ferwy
NA

Figure 1.18-2 Weld 1-DP-202-RHP-W2 Limitations
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119 Weld 1-DP-202-RHP-W3 - “D” Residual Heat Removal Pump (RHP) Casing Weld
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Figure 1.19-1 Weld 1-DP-202-RHP-W3 (Extracted from Reference DWG B-3)

This weld was Liquid Penetrant (PT) examined in Inspection Period 2, during the RFO17
refueling outage in 2012. The weld was examined under Item No. C6.10 and the NDE data
came from Liquid Penetrant Report No.: PT-12-002. The Code Required Area (CRA) was
determined based on the requirements of Section XI, Figure IWC-2500-8. The corresponding
CRA as shown on that Figure is A-B. However, the CRA for this weld could not be examined
fully because the pump was too close to the concrete pump pedestal. The coverage for the
examination resulted in total PT coverage of 29.90% as shown on Figure 1.19-2. No recordable
indications were detected during this examination.
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FTI SURF_COV.FRP

2
P
A RAMATOME AMP SURFACE EXAMINATION COVERAGE REPORT
[CUSTOMER: |\ . cec RO 10 SYSTEM: RESIDUAL HEAT REMOVAL SYSTEM
PUMPS
SUMMARY NO: COMPONENT ID:
250500 RHP-W3

SURFACE EXAMINATIONS

1.0 CALCULATE REQUIRED EXAMINATION AREA

Calculate Examination Area (Length X Width = A1) : 97.0 X 2.25 = 218.250 sq.in.

2.0 CALCULATE AREA NOT EXAMINED

21

2.2

Length of Limitation Width of Limitation Area Not Examined
68.00 2.25 = 153.000 sq.in.

oo w>r

oo X X

Calculate Total Area Not Examined
(The sum of Area: A+B+C+D=A2) 163.000

3.0 CALCULATE PERCENT AREA NOT EXAMINED

3.1

Calculate Percent of Area Not Examined (A2/A1 X 100 =LP): 70.103

4.0 TOTAL EXAMINATION COVERAGE OBTAINED

4.1

Calculate Percent of Total Area Examined (100 - LP): 29.897%

LIMITATION EXPLANATION / REMARKS

Obstruction created by concrete pump foundation.

Examined from 17-1/2" CCW to 0 to 11-1/2" CW,

FAGTORY “fUTUN‘

ySURANGE WV
insu P e

Figure 1.19-2 Weld 1-DP-202-RHP-W2 Limitations
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1.20 Weld 1-BG-6DBA-001-29 — Reactor Water Cleanup System (6”) Pipe—to-Valve Weld

ORYWELL| SOUTH
FIPE
C H-‘-". 1E
FEAN i
e O 5a Vool
;28 g HY-F 001
oeb Ho2x 1287 Hf“l“
i 4 f L -
?4 2 a J“' 1l..lr “
" BC Eili 71 R::-E
- [ |:I H""
FE [\U,j_. . i‘"Z 12':]11 &q
25 H10V ~
2;\2 2; 2{] MO0z, 'H\;‘_)-

HD#TQ__ : a | 19 HV-FOO4 © g 5 gn
72—~ HOB X P 1-BG-6DBC-0072
- >-HO6S ,_lh/”’f (FIG. C-1)
HO7X ,/‘/U

22 d
&) 18
1

Figure 1.20-1 Weld 1-BG-6DBA-001-29 (Extracted from Reference DWG A-36)

This weld was UT examined using 45° and 60° shear waves in Inspection Period 3, during the
RFO19 refueling outage in 2015 to meet the requirements of the RI-ISI Program under Request
for Alternative HC-I3R-01, Reference 9 as supplemented by Code Case N-578-1. The weld
was examined under Iltem No. R1.20-4, for welds that are not subject to a degradation
mechanism and the NDE data came from UT Report No.: UT-15-035. The UT Code Required
Volume (CRV) was determined based on the requirements of the RI-ISI Program and Section
XI, Figure IWB-2500-8(c). The corresponding CRV as shown on that Figure is C-D-E-F and
there is no increased volume requirement for this Item No. R1.20. However, the CRYV for this
weld could not be examined fully because of a limitation due to the valve configuration. The
examination resulted in total UT coverage of 81.50% as described in the Calculation Coverage
Data section and shown on Figure 1.20-2. No recordable indications were detected during this
examination.

Section XI Appendix VIII and Supplements used for this UT examination were implemented
using procedure 54-1S1-835-14 Rev. 14 “Ultrasonic Examination of Ferritic Piping Welds”
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Calculation Coverage Data

Table 1.20-1 — Weld 1-BG-6DBA-001-29, Examination Coverage Summary

Examination Volume & Weld Dimensions in Inches

Length = Width = Height = Weld Thickness = Weld Length = | Weld Width =
20.8” 0.75” Not 0.432” 20.8” 0.75”
Determined

Weld 1-BG-6DBA-001-29 — Branch Connection-to-Pipe Weld 4”

Required Angles/Scans

Angle and Upstream Upstream Downstream Downstream
Wave Mode Axial Circumferential Axial Circumferential
45°S 81.5% 81.5% 0% 0%
60°S 81.5% N/A 0% N/A
Code Coverage Total ¥ = 81.5%
Best Effort Coverage (Maximum 25%) Total © = N/A
NOTES:

(1) L = Longitudinal Wave, S = Shear Wave, or RL = Refracted Longitudinal Wave.

(2) Code Coverage Total refers to the maximum percentage of the required examination volume
that is effectively examined with the qualified examination procedures used.

(3) Best Effort Coverage refers to the required examination past the centerline of Austenitic or
Dissimilar Metal Welds that are examined in the axial beam direction with an Appendix VIl
demonstrated procedure for single sided access.
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Figure 1.20-2 Weld 1-BG-6DBA-001-29 Coverage Plot
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