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FPL 10 CFR 504

10 CFR 50.55a

1-2019-034

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

Re: St. Lucie Unit 1
Docket No. 50-335
In-Service Inspection Plans
Fourth Ten-Year Interval
Unit 1 Relief Requests 15 and 16

In accordance with 10 CFR 50.55a(g)(5)(ili), Flotida Power & Light (FPL) is submitting two relief
requests (RR) due to inservice inspection (ISI) impracticality.

Due to the configuration of the welds included within RRs 15 and 16, it was not possible to obtain
ultrasonic interrogation of greater than 90% of the required examination volume due to interference
caused by configuration and/or permanent attachments. These areas were found during the 4th 10-
yeat inservice inspection interval.

The St. Lucie Unit 1 fourth ISI interval ended on February 10, 2018.

The attachments contain the justification for these reliefs.

Please contact Ken Frehafer at 772-467-7748 if there are any questions about this submittal.

Very truly yours,

Michael J. Snyder

Licensing Manager

St. Lucie Plant

Attachments

MJS/KWF

oe USNRC Regional Administrator, Region II
USNRC Senior Resident Inspector, St. Lucie Units 1 and 2

Florida Power & Light Company

6501 S. Ocean Drive, Jensen Beach, FL 34957
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Relief Request RR#15
In Accordance with 10CFR50.55a(g)(5)(iii)

--Inservice Inspection Impracticality--

ASME Code Component(s) Affected

Class 2 pressure retaining welds in piping

Applicable Code Edition and Addenda

The American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Rules for Inservice Inspection of Nuclear Power Plant Components, Section XI, 2001 Edition
through the 2003 Addenda as amended by 10CFR50.55a is the code of record for the St.
Lucie Unit 1, 4th 10-year interval. ASME Section XI, 2001 Edition through the 2003 Addenda
as amended by 10CFR50.55a was utilized for Appendix VIII.

Applicable Code Requirement

E);fm Item No. Examination Requirements
=2 Essentially 100% volumetric and surface examination of circumferg
C-F-1 C5.11 ” : . o " . L
welds >3/8" nominal wall thickness for piping >4" nominal pipe size.
=2 Essentially 100% volumetric and surface examination of circumfere
C-F-1 C5.21 » : . o » " . :
welds >1/5" nominal wall thickness for piping >2” and <4" nominal pipe ¢

As defined by ASME Code Case N-460, essentially 100% means more than 90% of the
examination volume of each weld where reduction in coverage is due to interference by another
component or part geometry.

Impracticality of Compliance

Due to the configuration of the welds included within this relief request, it is not possible to
meet the examination coverage requirements of the ASME Code, Section Xl, 2001 Edition
through the 2003 Addenda as clarified by Code Case N-460. Relief is requested in
accordance with 10CFR50.55a(g)(5)(iii). These areas were found during the 4th 10-year
inservice inspection interval.

When a component has conditions, which limit the examination volume, Florida Power and
Light is required to submit the information to the enforcement and regulatory authorities
having jurisdiction at the plant site. This Relief Request has been written to address areas
where those types of conditions exist and the required amount of coverage was reduced
below the minimum acceptable.



ST. LUCIE UNIT 1

RELIEF REQUEST NUMBER RR#15, REVISION 0 L-2019-034
LIMITED PIPING EXAMINATIONS FOR THE Attachment 1
FOURTH INSPECTION INTERVAL Page 2 of 29

When examined, the welds listed within this request did not receive the required code volume
coverage due to their configuration and/or the presence of permanent attachments. These
scanning limitations prohibit essentially 100% ultrasonic examination coverage of the required
examination volume.

The Table included in this Relief Request summarizes the percent of coverage credited and
references specific figures that show the extent of coverage.

Relief is requested from the ASME Boiler and Pressure Vessel Code required volume as
identified in Figure IWC-2500-7(a).

Burden Caused by Compliance

It is not possible to obtain ultrasonic interrogation of greater than 90% of the required
examination volume due to interference caused by configuration and/or permanent
attachments. Examinations are performed to the maximum extent possible. The Ultrasonic
(UT) techniques for each weld were reviewed to determine if additional coverage could be
achieved. For the welds listed in the Table, FPL determined that removal of the obstruction
was not possible without significant work, increased radiation exposure, and/or damage to the
plant. Additional weld preparation by welding or metal removal is a modification of the
examination area requiring significant engineering and construction personnel support.

Radiography is impractical due to the amount of work being performed in the areas on a 24-
hour basis. This would result in numerous work-related stoppages and increased exposure
due to the shutdown of and startup of other work in the areas. The water must be drained
from systems where radiography is performed, which increases the radiation dose rates over
a much broader area than the weld being examined. There would be significant burden
associated with the performance of weld or area modifications or radiography in order to
increase the examination coverage.

Proposed Alternative and Basis for Use

Proposed Alternative

1) Periodic system pressure tests in accordance with ASME Section XI Category C-H, Table
IWC-2500-1.

2) Conduct ultrasonic examinations to the maximum extent possible.

3) Regular walkdowns by operations personnel and system engineers are performed on
Class 2 systems to check for leakage, piping configuration, and/or damage. During
outages, system engineers walkdown Class 2 systems inside containment. This
walkdown is performed to look for system anomalies that could affect plant performance.
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Basis

The attached Table provides the percent of coverage credited and references specific figures
that illustrate the extent of coverage for each weld. The examination figures of ASME Section
XI, 2001 Edition through the 2003 Addenda define the examination volume required. The
system, diameter, pipe schedule and material are identified for each item within the Table.
The system, diameter, pipe schedule and material are identified for each item within the
Table. The angles, Ultrasonic wave modes (Shear-S or Longitudinal-L) that were employed
for examination and impracticality of compliance are listed for each weld. Arrows and lines on
the figures illustrate the UT transducer beam direction and extent of the area examined.

10CFR 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 of the components.

FPL performed the examinations to the extent possible. There is no plant-specific, NextEra
fleet or industry operating experience regarding potential degradation specific to the subject
welds included in this relief request. However, isolated occurrences of stress corrosion
cracking have occurred in stainless steel materials in the industry. To address the concerns
of these isolated cases, periodic walkdowns by plant personnel provide assurance that any
isolated degradation would be identified at the onset before a safety concern could develop.

The Class 2 items identified in the table are located within either the reactor containment
building or reactor auxiliary building. Regular walkdowns by operations personnel and system
engineers are performed on systems in the reactor auxiliary building to check for leakage,
piping configuration, and/or damage. During outages, system engineers perform boric acid
walkdowns of all systems inside containment. This walkdown is performed to look for borated
system as well as system abnormalities that could affect plant performance. Also, a system
pressure test and VT-2 visual examination is performed each refueling outage for Class 1
connections and each period for Class 2 and 3 connections without removal of insulation by
examining the accessible and exposed surfaces and joints of the insulation.

Leakage monitoring inside containment at St. Lucie Unit 1 is provided by the reactor cavity
(containment) sump inlet flow monitoring system. This system has high level and alert status
alarms in the control room. This system has Tech Spec required monitoring (TS 3/4.4.6.2(b)
at least once every 12 hours.

All inservice examinations were performed by personnel certified in accordance with IWA-
2300 of ASME Section XI 2001 Edition through the 2003 Addenda. UT examinations of the
austenitic piping welds utilized equipment, procedures, and personnel qualified in accordance
with ASME Section XI, Appendix VIII, Supplement 2, 2001 Edition No Addenda and the
Performance Demonstration Initiative (PDI) program.

The UT techniques for each weld were reviewed to determine if additional coverage could be
achieved. FPL’s procedures require the examiner to make an attempt to achieve complete
coverage by using alternative techniques such as using a smaller wedge thus reducing the
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distance from the exit point to the front of the wedge, changing angles or reducing the search
unit element size. Any alternative equipment is required to be in compliance with the limits
specified in the qualified procedure. Alternate techniques were investigated at the time of
discovery.

For piping welds performed in accordance with Appendix VIII, Supplement 2, the coverage
credited is limited when access can only be obtained from one side. No coverage is claimed
past the centerline in the coverage credited in the Table since access for scanning was not
available from that side of the weld and the Performance Demonstration Qualification
Summary (PDQS) for the qualified procedure, PDI-UT-2, states that “the austenitic single side
qualification documented on this summary demonstrates application of best available
technology, but do not meet the requirements of 10CFR 50.55a(b)(2)(xvi)(B).” It should be
noted that UT was performed through the weld to obtain the maximum possible Code
examination volume and, as shown in the figures, the theoretical beam path extends into the
far side for the examinations performed. While the coverage is not included in the Table, the
techniques employed for the single side examination are noted in the figures and provided for
a best effort examination. The coverage obtained was the maximum practical. Therefore, the
UT examinations conducted using the Appendix VIII, Supplement 2, qualified procedure
provide reasonable assurance for the detection of flaws on the far side of welds where the
ultrasonic beam has been transmitted even though not presently qualified.

Surface examinations were performed of all the items listed. In all cases, 100% of the
accessible Code required surface area was examined. The surface and volumetric
examinations of all the items listed did not reveal any recordable or reportable flaws in the
examination zone or adjacent to any volumetric limitations.

The extent of examination volumes achieved via surface and/or volumetric examinations,
combined with the system pressure tests and system walk downs, provide assurance of an
acceptable level of quality and safety.

Duration of Proposed Alternative

This relief request is applicable to the St. Lucie unit 1 Fourth Inservice Inspection Interval
which began February 10, 2008 and ended February 9, 2018.

References
10CFR50.554, latest revision.

ASME Section Xl, “Rules For Inservice Inspection of Nuclear Power Plant Components,” 2001
Edition through the 2003 Addenda and Appendix VIII, Supplement 2 of the 2001 Edition No
Addendal.

ASME Section X, Division 1, Code Case N-460, “Alternative Examination Coverage for Class 1
and Class 2 Welds, Section XI, Division 1”
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Table 1
Component ID :
System Diameter- Code Yce)?r Egg::isn(z)ar‘:ilgn /::gl\?iéi)e/ Fi Impracticality of Exiumrifr?cﬁ
Configuration Schedule ltem # = 9 Compliance Sl
> Exam Coverage (%) Mode Results
Material
Tee to Elbow SI-208-1-SW-2 C5.21 2008 | Exam Category C-F-1 45°S 1 Inservice Liquid
(3”-160) Item No. C5.21 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S due to Tee to Elbow | examination
configuration. performed
80.5% obtaining
100%
coverage No
recordable
indications
Elbow to Valve S1-208-FW-1 C5.21 2008 | Exam Category C-F-1 45°S 2 Inservice Liquid
(3”-160) Item No. C5.21 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
access due to valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
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Component ID Year Ultrasonic Angles(s)/ S Surface
System Diameter- Ccode of Examination and Wave | Fig. ImC;:) ractllg 2o Examination
Configuration Schedyle ltem # Excimi Coverage (%) Mode ompliance Results
Material
Valve to Pipe SI-210-FW-1 C5.11 | 2008 | Exam Category C-F-1 45°S 3 | Inservice Liquid
(47-80) ltem No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
access due to Valve | performed
configuration. obtaining
50% 100%
coverage No
recordable
indications
Reducer to| SI-219-1-SW-2 C5.1 2008 | Exam Category C-F-1 45°S 4 Inservice Liquid
Tee (6”-160) Iltem No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 60°L due to single side examination
access due to performed
50% reducer to tee obtaining
configuration. 100%
coverage No
recordable
indications
Valve to Pipe SI-142-FW-1 C5.1 2008 | Exam Category C-F-1 45°S 5 Inservice Liquid
(67-160) Item No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 60°L to single side examination
access due to Valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
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Componenti Year Ultrasonic Angles(s)/ Surface
System_ DR kel of Examination and Wave | Fig. Ime ractlgallty of Examination
Configuration Sl\ﬁgteedriLgle ltem # Eii Coverage (%) Wioda ompliance Rasiilts
Pipe To Valve SI-112-FW-9A C5.11 | 2008 | Exam Category C-F-1 45°S 6 | Inservice Liquid
(67-160) Iltem No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 60°L to single side examination
access due to Valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
Flange to Tee SI1-208-1-SW-1 C5.21 | 2010 | Exam Category C-F-1 45°S 7 Inservice Liquid
(3”-160) Item No. C5.21 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
access due to performed
33.33% flange to tee obtaining
configuration. 100%
coverage No
recordable
indications
Pipe to Valve SI-210-FW-5 C5.21 | 2010 | Exam Category C-F-1 45°S 8 Inservice Liquid
(47-80) Item No. C5.21 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
access due to Valve | performed
50% configuration. obtaining
100%
coverage No
recordable

indications
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Componentin Year Ultrasonic Angles(s)/ ol Surface
System Diameter- ICode# of Examination and Wave | Fig. Img ract||c_: <l @ Examination
Configuration S'\theec:gle tem Eer Coverage (%) Mode ompliance SAETE
Tee to| SI-213-1-SW-2 C5.11 2010 | Exam Category C-F-1 45°S 9 Inservice Liquid
Reducer (6”-120) ltem No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 60°L to single side examination
access due to tee performed
50% configuration. obtaining
100%
coverage No
recordable
indications
Tee to Pipe SI-212-FW-1A C5.11 | 2011 | Exam Category C-F-1 45°S 10 | Inservice Liquid
(67-160) ltem No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
60°L access due to tee performed
50% configuration. obtaining
100%
coverage No
recordable
indications
Pipe to Valve SI-212-FW-1 C5.11 | 2011 | Exam Category C-F-1 45°S 11 | Inservice Liquid
(67-160) Item No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
60°L access due to valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
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Somporenti Year Ultrasonic Angles(s)/ A Surface
System' Diameter- Code o Elaa e and Wave | Fig. Imé)ractllc_:allty of Eie
Configuration Schedgle ltem # Exam Coverage (%) Mode ompliance Bhatiits
Material
Valve to Pipe SI-105-FW-1 C5.11 2011 | Exam Category C-F-1 45°S 12 | Inservice Liquid
(6™-160) Item No. C5.11 60°S ' examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
60°L access due to valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
Valve to Pipe SI-129-FW-1 C5.11 | 2011 | Exam Category C-F-1 45°S 13 | Inservice Liquid
(6”-160) ltem No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 60°L to single side examination
access due to valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
Pipe to Valve SI-113-FW-9 C5.11 | 2011 | Exam Category C-F-1 45°S 14 | Inservice Liquid
(6”-160) Item No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 60°L to single side examination
access due to valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
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Gomponent 1D Year Ultrasonic Angles(s)/ ey Surface
System Diameter- ICOdi of Examination and Wave | Fig. Imé) ractllc_: Do Examination
Configuration Schedyle tem Exain Coverage (%) Mode ompliance Results
Material
Valve to Pipe SI-213-FW-2 C5.11 | 2013 | Exam Category C-F-1 45°S 15 | Inservice Liquid
(67-120) Item No. C5.11 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
access due to valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
Valve to Pipe SI-210-FW-4 C5.21 2013 | Exam Category C-F-1 45°S 16 | Inservice Liquid
(47-80) Item No. C5.21 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
access due to valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
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Component D Year Ultrasonic Angles(s)/ b Surface
System Diameter- Code of Examination and Wave | Fig. lmé) ractllg i yeoh Examination
Configuration Schedyle ltem # Exam Coverage (%) Mode ompliance Results
Material
Pipe to Elbow SI-211-11-SW-2 | C5.21 | 2016 | Exam Category C-F-1 45°S 17 | Inservice Liquid
(3"-160) Item No. C5.21 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
access due elbow performed
83.25% intradose and pipe obtaining
side branch 100%
connection. coverage No
recordable
indications
Valve to Pipe S1-209-FW-2 C5.21 | 2016 | Exam Category C-F-1 45°S 18 | Inservice Liquid
(3"-160) Item No. C5.21 60°S examination limited | Penetrant
Stainless Steel Fig. IWC-2500-7(a) 70°S to single side examination
access due to valve | performed
50% configuration. obtaining
100%
coverage No
recordable
indications
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Flow -

.46“ ‘56" ‘46" '46"

/ / Elbow
X/

Required Bxam Volune - .18 5q. Inches

Tee
4" limitation due to Tee Branch

PRSI R IRI AKX K]
9000%0%%%6%% %% %% %% % % %"

Upstream Reqquired Txam Volume 09 34, Inches

v

Volume Examined on Upstream side - 08 5q. Inches

/. {Best Effort)

Bamination Volume Dimensions: Length 1057 x Width 125 x Heigt 157
Weld Thickness= 58" Weld Length= 105" Weld Width= 75"

Coverage Summary- Weld # SI-208-1-SW-2

Required Scans- each has a weighing factor of 100% for complete covera,
Angle Upstream-Axial Ugstream- Circ. Downstream Axial Downstream Circ.
45/60/70 61% 61% 100% 100%
70 34%
Code Coverage Total 205%
| Best Effort Coverage (Max 25%) Total 25%
Notes:

Code Coverage refers to the maximum percertage of the required examination volume thatis

effectively examinad with the qualified examination procedure
Best Effort Coverage refers to the required examination volume past the certerine that isexaminedin

the axial beam direction with an Appendix Vill demonstrated procedure for single sided coverage

1

2.

SI-208-1-SW-2
Figure 1
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Flow

A6" 46" 56"

60°
45°  70° (7;“ 7/
Elbow \ Valve

AN

Required Exam Volume - .18 5. Inches

. N
Downstream Required Exam Volume .09 Sq. Inches m

Volume Examined on Downstream side - .06 Sg. Inches
(BCS(. Effoﬁ) M.

Examination Volume Dimensions: Length 13° x Width 125" x Height 157
Weld Thickness=s  .56" Weld Length= 13" Weld Width= 75"

Coverage Summary- Weld # SI-208-FW-1

Required Scans- each has a weighing factor of 100% for complete coverage
Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Circ.
45/60 100% 100% 0% 0%
70 66%
Code Coverage Total 50%
| Best Effort Coverage (Max 25% ) Total 166%
Notes:

1. Code Coverage refers to the maximum percentage of the required examination volume that is
effectively examined with the qualified examination procedure

Best Effort Coverage refers to the required examination volume past the centerline that is examined in
the axial beam direction with an Appendix Vill demonstrated procedure for single sided coverage

2.

S1-208-FW-1
Figure 2
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Flow -

44" 36" 36"

R Pt N | Pipe

Reguired Exam Volume - .15 Sq. Inches R AL

1. 99.9.0.0.0.0.0.0.0.0.0.0.0.0.0.0. 0.

Upstream Reguired Exam Volume .07 Sq. Inches

o227
Volume Examined on Upstream side - .06 Sq. Inches M
(Best Effort)
Examination Volume Di S Length 105° x Width 115° x Height .12°
Weld Thick A4 WeldlLength= 105" Weld width= 65"
Coverage Summary- Weld # SI-210-FW-1
Required Scans- each has a weighing factor of 100% for complete coverage
Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Circ.
45/60/70 0% 0% 100% 100%
70 853%
Code Coverage Total 50%
| Best Effort Coverage (Max 25%) Total 21%
Notes:
1. Code Coverage refers to the maximum percentage of the required examination volume that is
effectively examined with the qualified examination procedure
2. Best Effort Coverage refers to the required examination volume past the centerline that is examined in
the axial beam direction with an Appendix Vil demonstrated procedure for single sided coverage

S1-210-FW-1
Figure 3
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Flow

.60" 58" .68" NR

457 60°60°

Reducer Tee

[ v‘.*.ov'.'ows T II
CASRRRE 5 TS TS R
90%%%%% S50 S SRS K
‘Q..’.‘Q SRR RS 0 Pate% % A
XXX
SOOXXXKS 929299

Required Exam Volume - .26 8q. Inches

m Downstream Required Exam Veolume .13 8q. Inches
&. Volwme Examined on Downstream side - 06 84, Inches

(Best Ritort)

0. 9.9,

E ination Volume Di i length 1957 x Wicth 150" x Height .157
Weld Thickness= 68~ Weld Length= 195~ WeldWidth= 100°

Coverage Summary- Weld # SI-219-1-SW-1

Requi Scans- each has a weighing factor of 100% for complete coverage

Angle Upsream-Axial Ugstream- Circ. Downstream Axial Downstream Circ.

45/60 100% 100% %% 0%

€0 48%
Code Coverage Total S8
| Best Effort Coverage (Max 25%) Total 115%

Notes:
1. Code Coverage referstothe maximum percentage of the required ination volu thatis

effectively examined with the qualified eamination procedure
2. Bes Effort Coverage refers to the required examination volume past the centerline that isexamined in
the axial beam direction with an Appendix VIl ated procedure for single sided coverage

S1-219-1-SW-2
Figure 4



ST. LUCIE UNIT 1

RELIEF REQUEST NUMBER RR#15, REVISION 0 L-2019-034
LIMITED PIPING EXAMINATIONS FOR THE Attachment 1
FOURTH INSPECTION INTERVAL Page 16 of 29

Flow ~.
1.09" 8" 72" e

‘———¥ % 60° 60° 45°
Valve //

Pipe
7 p

vvvvvvvvvv AR ]
RIS
S 000 0.0.0.0.0.0.0.0.0.0.¢.04
KX %0%0%6% %% % %0 0u 00000,

Reyuired Exum Volume - 40 Sy, Inches

m Upstream Reguired Exam Volume .21 Sq. Inches )
Volume Examined on Upstream side - .12 Sq. Inches
m {Bust Eftor)

inat 1 i Length 195  x Width 150" x Heght .24~
Weld Thickness= 78~  Weld Length= 195~ weld Width= __ 1.00"

Coverage Summary- Weld # SI-142-FW-1

Required Scans- each has a weighing factor of 100% for
Angle Upsream-Axial ps - Circ. Axial Downstream Circ.
45780 ok 0% 100% 100%
60 57%
Code Coverage Total 50%
| Best Effort Coverage (Max 25%) Total 13.02%
Notes:

1. Code Coverage refers to the maximum percentage of the required examination volume that is
effectively examined with the qualified examination procedure

2. Best Effort Coverage refers to the required examination volume past the centeriine that is examined in
the axial beam direction with an Appendix Vil d d procedure for single sided coverage

S1-142-FW-1
Figure 5
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Flow ~.
2" 73" 72" 96"

¢

45°  60°60°

/

Pipc Valve

;0'0:0'0: e
e e e te e te e te e 200t %0 202! : . ,
B0 ER N RIRARARKN] Reyuired Exum Volums - 36 8g, Inches

.\\\\\\\\\\‘ Downstroam Required Exam Volume T8 S¢. Inches

& Volume Examined on Downstreamn side - 19 Sg, Inches

{Best Eftort)

Examination Volume Dimensions: Length 1957 x Width 130 x Height 247
Weld Thickness= 72 weld length= 195” Weld Width=  1.007

Coverage Summary- Weld # SI-112-FW-9A

Required Scans- each has a weighing factor of 100% for complete covera
Angle Upstream-Axial Upsream- Circ Downstream Axial Downstream Circ.
45/60 100% 100% 0% 0%
80 S0%
Code Coverage Total 50%
| Best Effort Coverage (Max 25%) Total 12 5%
Notes:

1. Code Coverage referstothe maximum percentage of the required examination volume that is
effectively eamined with the quaiified examination procedure

2. Best Effort Coverage refers to the required examination volume past the centeriine that isexamined in
the axial beam dinection with an Appendix Vill demonstrated procedure for single sided coverage

SI-112-FW-9A
Figure 6
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_Flow~_
42" 43" 44" | No examination for 4" due to Tee branch
~—— (f“ 70° 602" 45°
Flange W Teo
A\

Required Exam Volume - .14 §q, Tnches

e e eveveYavavavavaviv v v iw
PSS
2% % %0% % %% % %% % % %?

Upstream Required Exam Volume .07 Sq. Tnches m

Volume Examined on Upstream side - .07 $q. Tnches [/

(Best Fffort)
Examination Volume Dimensions: length 12° x Width 58" x Heght .127
Weld Thickness= .43~ Weld length= 127 Weld Width= 48~

Coverage Summary- Weld # SI-208-1-SW-1

Required Scans- each has a weighing factor of 100% for complete coverage
Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Circ.
45/€0/70 0% 0% £7% 67%
70 33%
Code Coverage Total 33.5%
I Best Effort Coverage (Max 25%) Total 8.25%
Notes:

1. Code Coverage refers to the maximum percentage of the required examination volume that is
effectively examined with the qualified examination procedure

2. Best Effort Coverage refers to the required examination volume past the centerline that isexamined in
the axial beam direction with an Appendix Villdemonstrated procedure for single sided coverage

S1-208-1-SW-1
Figure 7



ST. LUCIE UNIT 1

RELIEF REQUEST NUMBER RR#15, REVISION 0 L-2019-034
LIMITED PIPING EXAMINATIONS FOR THE Attachment 1
FOURTH INSPECTION INTERVAL Page 19 of 29

Flow ~.
46" 46" 56"
60°
45°  70° (fd 7 |
Pipe \ Valve
N7 oo~

Reyuired Exam Volume - .18 Sq. Inches

AN

Downstream Required Exam Volume 109 Sy. Inches

Volume Examined on Downstream side - .06 Sq. Inches w
(Best Effort)

Examination Volume Dimensions: Length 137 x Width 125" x Height _15°
Weld Thickness= 567 Weld Length= 13" WeldwWidth= 757

Coverage Summary- Weld # SI-210-FW-5

Required Scans- each has a weighing factor of 100% for complete covera
Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Circ.
4560 100% 100% 0% 0%
70 66%
Code Coverage Total S0%
| Best Effort Coverage (Max 25%) Total 16.6%
Notes:

1. Code Coverage refers to the maximum percentage of the required examination volume that is
effectively examined with the qualified examination procedure

2. Best Effort Coverage refers to the required examination volume past the centerline that is examined in
the axial beam direction with an Appendix VIIl demonstrated procedure for single sided coverage

S1-210-FW-5
Figure 8
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Flow \\\\

60" 76" 62"

Reducer

Required Exam Volume - 33 5g, Inches

m Upstream Regquired Exam Volume 16 54, Inches

Volume Examined on Upstreum side - 03 54. Inches
' {Heat Effori)

Examinstion Volume Dimensons: Length 195° X Wicdth 150" x Height .21
Weld Thickness= 727 Weld Length= 195" Weld Width= 1007

Coverage Summary- Weld # 51-213-1-SW-2

Required Scans- each has a weighing factor of 100% for complete coverage
Angle U pstresm-Axial Upstream- Circ. Downstream Axal Downstream Circ.
45/60 0% 0% 100% 100%
60 31%
Code Coverage Total S0%
| Best Effort Coversge (Max 25%) Total 7B%
Notes:

1. Code Coverage refersto the maximum percentage of the required examination velume thatis
effectively examined with the qualified examination procedure

2. Best Effort Coverage refersto the required examination volume past the centeriine that is examined in
the axizl beam direction with an Appendix Vil demonstrated procedure for single sded coverage

S1-213-1-SW-2
Figure 9
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Flow N

885" .640" 578" 690"
o d4s°

Tee Pipe

Roquired Fxam Volume - 28 3. Tnches

e e & e A aaTavavaY
300K RIS
P20 %0000 20 % 00 0 0 0L

Upsivenn Requived Exam Yalums 14 3q. Inclxs

\
A D

Valumme Eaeatinnsd an Upstiovaon sicke - 403 Sy, Inches

¢Hest Elact)
inati 1 . Length 257 = Wdth 180° x wHeght _21°
Weid Thomness= 548 Weid Length= 23 Wed Width= S0
Coverage Summary- Weld # SF-212-FW-1A
Reguired Scars- eech tes a weighing factar of 100% for 7
e Upstream-2aml Upstream- Girc. Downstream Agial Cire.
45/80 o o 100% 100%
1] 21%
Code Covernge Toml So%
I ~“Best Effont Coverage (Mex 25%) Tam] ==
Notes:
1. Coce Coversge referstothe mexsmum pecentege of the required examinetionvolume thet s
effectively examined with the queified exeminetion procedure
2. Bes: Effort Coversge refers tothe regui irmt t st th dinethm & ined in
the exinl beem direction with an Appendx Vil demorstrated procedure for single sided coverege

SI-212-FW-1A
Figure 10
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Flow ™

728" 728" 732"

Ly 7& | Valve

L.-2019-034
Attachment 1
Page 22 of 29

_—
R v
’0:0::’::::0: : : ’ :0’:::::::.0 Required Eaam Valume 35 8q. Inches
9 Duwnstream Reguited Exam Volume (17 84, Inches
NN
S Vulumie Exsmined an Dovenstacam side - 05 Bq. lndwes
1t ElToet)
Dimensi Length  22° * Walth 150 x Heght 22°
Weid Thiinesss = 732* Weidlengh= 21° wWedWidth=  1.00°
Coverage Summary- Weld # 51-212-FW-1
ReguredScers- each hes e weghing fectorof 100% for complete covera
Angie Upstream-Axgs Upst ream- Circ. Downstrenm Sga! Downstream C .
45/s0 100% 100% 0% i)
[ 14 25%
Coce Tate! S0%
| Best Effort Caverage (Max 25%) Tatal 7R
Noges:
i MCnmnF rderstothgmun ;l:ruzn-pohlz =g ired i e ol thets
efe Y with the quakfied P
- 15 hzﬂlbn(:wmgemlﬂstnﬂae equired r past the centerfine thet isexemined in
the exiel beam Srectionwithen A cx Vil dg dure for single sided 3

S1-212-FW-1
Figure 11
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Flow N

748" 709" 700" .700"

%

| 600 45

Valve / Pipe

[ X"/

PRI
SO0 AR SCIREESS
020 %% %

e oteed i ; )
GOGLRRKKK]  Wwquinedd Enam Vaalante - A5 8q, Inchws

N
\

M Upstncurn Reguived Faam Yalume 16 5q. Inches

Yulumme Examined an Dt side - 2 8q. s
ZJ (Bt Elfir)
Examination Volume Dimensions:  Length 217 X Width 130" x Heght .22
Weld Thickness= 748 Weld Length= 217 weldwidh= 100

Coverage Summary- Weld # SF105-FW-1

Required Scans esch hasa weighing factor of 100% for complete e
Angle Upstream-Axial Upsream- Circ. Downsream Axial Downsream Circ.
45,60 0% [E 100% 100%
60 125%
Code Coverage Total 50%
| Best Effort Coverage (Max 25%) Total 3%

Notes:

1. Code Coverage refersto the maximum percentage of the required examination volumethat is
effectively examined with the qualified examination procedure

2. Be=x Effort Coverage refersto the required examination volume past the centerlinethat is examined in
the axisl beam direction with an Appendix Vil demonstrated procedure for single sded coverage

S1-105-FW-1
Figure 12
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Flow ~.
1.075" 1.075" 693" o™ 00"
£
X [-l ws m: 45[,
Valve 7 Pipe
‘_,-—"""'—_
Reguired kxam Yodune - 12 5q. achen
W LpAnsain Heguinge FRam Volne 14 56, hiehea
W Vonme FRuhingd on Lipansun agik - |14 8q, Ineea
(Bear Effory
Exemine=tion Valume Dim Length 217 x Wicth 1300 x Height .22°
Weid Thi £55~ Weidlenpi= 21~ Weld Widt= 80
Coverage Summary- Weld #51-125-FW-1
Required Scans- each has aweighing factor of 100% for complete covera
Angle Upstream-focz! Upstreem-~ Circ. D Focel| Downstreem Circ.
45/60 0% 0% 100% 100%
&0 100%
Code Coverage Towl S0%
| Best Efort Coverage (M ax 25%) Tow= 25%
Notes:
1. Code Coversge referstothe maximum percentsge of the required eaminstion volume thatis
efectvely examined with the qualfied examinstion procedure
2. Be=xt Effort Coversge refersto the reguired examination volume pa=t the centeriine that isexamined in
the axial beam direction with an Appendix Vil demonstrated procedure for single sided coverasge

SI-129-FW-1
Figure 13
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Flow -,
705" Joo" 755" 998" 982"
45‘1- 609 60° ? 7_,/’
Pipe Valve

Required Exan Volune - 20 3q. lnchea

m Versrrarienn Reguied Fxam Vorame 145 lieea
Vohme Exanined oo Domesrerean aide - .14 Sq, Inches
{Baar Effoer)

Enzrri = on Vo ume Dmerss length 21- x Wiah 1300 x Hege 22-
Weid Thickn T Weldlergi=  21° WeldWich= 80"

Coverage Summary- Weld # SF-113-FwW-9

Reguired Scans- each has aweighing factor of 100% for complete coverage
Angle Upstreem-fodal Ups Cir. D Focml D Cre
45/60 100% 100% 0% ox
£0 100%
CodeCoversge Tol S0
| Best Effort Coverage {(Max 25%) Towl 25%

Nobes:

1. Code Coversge refersto the madmum percentage of the required examination volime that is
effectively examined with the gualified examination procedure

2. Bex Effort Coversge refiers 1o the reguired examinstion volume past the centerine thet is examined in
theaxial beam direction with an Appendix Vil demonstrated procedurefor single sded coversge

SI-113-FW-9
Figure 14



ST. LUCIE UNIT 1

RELIEF REQUEST NUMBER RR#15, REVISION 0 L-2019-034
LIMITED PIPING EXAMINATIONS FOR THE Attachment 1
FOURTH INSPECTION INTERVAL Page 26 of 29

Flow -

66" .54" B

8 g 457

Val . / -
alve <7 ' Pipe

Requived Exam Yalume - 28 Sq. lnches

m Lpastecam Requined Exam Valutme (14 Sq. Inches

Valume Examined an Upatream side - 09 8q. Inches
¢Hest Efactp

Bamination Volume Dimensions: Length 217 x Width 155" x Hegm .19
Weld Thickness= 667 Weld Length= 217 Weld Width= 105"

Coverage Summary- Weld # 51-213-FW-2

Required Scans- each hasa weighing factor of 100% for complete coverage
Angle Upstream-fdal Upstream- Circ. Downstream Axial Downstream Circ.
45/60 0% 0% 100% 100%
€0 £4%
Code Coverage Total S0%
| Best Effort Coverage (Max 25%) Total 16%
MNotes:

1. Code Coverage refers to the maximum percentage of the required examination volume that &
effectively examined with the qualified examination procedure

2. Best Effort Coverage referstothe required examination volume past the centerline that & examined in
the axial beam direction with an Appendix VIll demonsirated procedure for single sided coverage

S1-213-FW-2
Figure 15
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Page 27 of 29

F

low

338" 364" 457"

60°
a5°_ 70°

Pipe \r “‘\\\c\ = Valve

RS0 IR N
B e o e te tete te 2 b %0 2e 202
KRS HHAIRRRRE]

Reqguiresd Exam Volume -

.23 Sq. Inches

m Downstream Required Exam Volume .11 Sq. Inches

m:_ Volume Examined on Downstrearn sicks - .04 Sq. Inches
(Best Effort)

Examination Volume Dimensions: Length 1427 x Width 135" x Height _.18°

Weld Thicknesss .54 Weld Length= 1427 Weld width= .85

Coverage Summary- Weld # SI-210-FW-4

Required Scans- each has a weighing factor of 100% for complete coverage

Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Circ.
45 /60 100% 100% 0% 0%
70 36%
Code Coverage Total 505
| Best Effort Coverage (Max 25%) Total 5%
Notes:

1. Code Coverage refers to the maximum percentage of the required examination volume that is

effectively examined with the qualified examination procedure

2. Best Effort Coverage refers to the required examination volume past the centerline that is examined in
the axial beam direction with an Appendix Vil demonstrated procedure for single sided coverage

SI-210-FW-4
Figure 16
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Branch Conmection

Pipe

Elbow

e SO
—

Requited Exarm Volume - 16 Sq, Inches
Upstream Required Exam Velume 080 Sq. Inches m! ; ; : NN Downstream Required Exan Volume 030 Sy, Inches

Valume Examined on Upstream side - 031 Sq. Inches .dﬂ S’X&; Volume Examined on Downstream side - 035 Sq. Inches
{1sest Effort) (Best Effurt)

3" limtation on elbow intradose due to configuration
4.5" Limitation on pipe side due to branch connection

Examination Volume Dimensions: Length 11.25" x Width 115" x Height 14"
Weld Thickness= 496" _Weld Length=_ 11.25" _ Weld Width= 65"

Coverage Summary- Weld # SI-211-11-SW-2

Required Scans- each has a weighing factor of 100% for complete coverage
Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Circ,
45/60/70 - 60% ' 100% 73% 100%
70 15.5% (best effart) 11% (best effort)
Code Coverage Total 83.25%
| Best Effort Coverage (Max 25%) Total 13.25%
Notes:

1. Code Coverage refers to the maximum percentage of the required examination volume that is
effectively examined with the qualified examination procedure

2. Best Effort Coverage refers to the required examination volume past the centerline that is
examined in the axial beam direction with an Appendix Vill demonstrated procedure for single

sided coverage ) /
3. Best Effort Coverage is in the Limited area only. / m =) A
~N

S1-211-11-SW-2
Figure 17
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Flow__

NR 600" 590" 445"

N Elbow
=T 1/

Reguired Exam Volame - 20 Sq Inches

ZM Upstrenm Required Exam Valume 10 Sq. Inches

WQ Velumse Examined on Upstream side - 07 Sg. Inches
(Best Effor)

(Area dimensions determined with TurboCAD 19)

Examination Volume Dimensions: Length 19.0” x Width 130" =~ Height 15"
Weld Thickness= 590" Weld Length=_ 19.0" Weld Width=_.80"

Coverage Summary — 51-209-FW-2

Required Scans- each has a weighing factor of 100% for complete coverage
| Angle Upstream-Axial Upstream- Circ. Downstream Axial Downstream Circ,
45/60/70 0% 0% 100% 100%
70 o 70% ( Best Effort)
Code Coverage Total 50%
I Best Effort Coverage (Max 25%) Total 17.5%
Notes:

1. Code Coverage refers to the maximum percentage of the required examination volume that is
effectively examined with the qualified examination procedure

2. Best Effort Coverage refers to the required examination volume past the centerline that is
examined in the axial beam direction with an Appendix Vill demonstrated procedure for single
sided coverage -%7

LY
o i | =N

SI-209-FW-2
Figure 18
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Relief Request RR#16
In Accordance with T0CFR50.55a(g)(5)(iii)

--Inservice Inspection Impracticality--

ASME Code Component(s) Affected

Class 1 pressure retaining welds in the reactor pressure vessel (RPV).

Applicable Code Edition and Addenda

The Code of record for St. Lucie Unit 1 (PSL-1) is the ASME Boiler and Pressure Vessel
Code, Section XI, “Rules for Inservice Inspection of Nuclear Power Plant Components,”
2001 Edition through the 2003 Addenda as modified by 10CFR50.55a. The ASME,
Section XI, 2001 Edition through the 2003 Addenda as amended by 10CFR50.55a was
utilized for Appendix VIII.

Applicable Code Requirement

(E:):m Item No. Examination Requirements

B1.10 Essentially 100% volumetric examination of all
B-A B1.11 longitudinal and circumferential shell welds (does not

B1.12 include shell to flange weld).

Bt 20 Essentially 100% volumetric examination of accessible
B-A B1.21 : . -

B1.22 length of circumferential and meridional head welds.

As defined by ASME Code Case N-460, essentially 100% means more than 90% of the
examination volume of each weld where reduction in coverage is due to interference by
another component or part geometry.

Impracticality of Compliance

Due to the configuration of the Reactor Vessel, it is impractical to meet the examination
coverage requirements of the ASME Code, Section Xl, 2001 Edition through the 2003
Addenda as clarified by Code Case N-460. Relief is requested in accordance with
10CFR50.55a(g)(5)(iii). These areas were found during the 4th 10-year inservice
inspection interval.

When examined, the welds listed within this request did not receive the required code
volume coverage due to their configuration and/or the presence of permanent
attachments. These scanning limitations prohibit essentially 100% ultrasonic
examination coverage of the required examination volume.
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Described below, coupled with figures, are details of the examination limitations by weld
description. Figure 1 provides an illustration of the contact UT head used for scanning
from the vessel shell. Figures 2 through 15 provide the dimensions and locations of
obstructions and views of each of the affected welds showing the interference caused by
the permanent attachments on the Trans World System (TWS) robot and the affect of
the obstructions on scanning.

RPV Intermediate Shell-to-Lower Shell Circumferential Weld (9-203)

Examination Category B-A, Iltem B1.11

The examination of the Figure IWB-2500-1 A-B-C-D volume is limited due to the six
surveillance capsule holders. Access to approximately 17% of the examination volume
is restricted. The remaining examination volume was examined with techniques which
have been qualified by demonstration in accordance with Supplements 4 & 6 of the
ASME Code Section Xl, Appendix VI, 2001 Edition using the Performance
Demonstration Initiative Protocol. This weld was examined from both sides of the weld,
scanning both parallel and perpendicular to the weld. The ultrasonic examinations
identified six IWB-3510 acceptable small slag inclusion indications in accordance with
the ASME Code, Section XI, 2001 Edition through 2003 Addenda.

Figure 2 is a view of the TWS robot in the vessel shell region showing scan limitations
caused by the six surveillance capsule holders. The weld is covered by the six
surveillance capsule holders. Figure 3 provides dimensional information for the six
surveillance capsule holders and their affect on scanning. Figure 4 is a roll out view
showing the reactor vessel inside surface scan areas (cross hatched) and the locations
of limited areas due to the presence of the six surveillance capsule holders.

RPV Circumferential Bottom Head-to-Lower Shell Weld (10-203)

Examination Category B-A, Item B1.21

The examination of the Figure IWB-2500-3 A-B-C-D volume is limited due to the
proximity of the Core Barrel Stabilizers and Core Lugs. Access to approximately 29% of
the examination volume is restricted. The remaining examination volume was examined
with techniques which have been qualified by demonstration in accordance with
Supplements 4 & 6 of the ASME Code Section XI, Appendix VIII, 2001 Edition using the
Performance Demonstration Initiative Protocol. This weld was examined from both sides
of the weld, scanning both parallel and perpendicular to the weld. The ultrasonic
examination identified twenty one IWB-3510 acceptable small slag inclusion indications
in accordance with the ASME Code, Section XI, 2001 Edition through 2003 Addenda.

Figure 5 is a view of the TWS robot in the vessel shell region showing scan limitations
caused by the Core Barrel Stabilizers and Core Lugs. Figure 6 provides dimensional
information for the core barrel stabilizers and core lugs and their locations in the reactor
vessel. Figure 7 is a roll out view showing the reactor vessel inside surface scan areas
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(cross hatched) for the bottom head-to-lower shell weld and the locations of limited
areas due to the presence of the core barrel stabilizers and core lugs.

RPV Upper Shell Longitudinal Seam Weld at 15 Degrees (1-203B)

Examination Category B-A, Item B1.12

The examination of the Figure IWB-2500-2 A-B-C-D volume is limited due to the outlet
nozzle at zero degrees integral extension. Access to approximately 37% of the
examination volume is restricted. The remaining examination volume was examined
with techniques which have been qualified by demonstration in accordance with
Supplements 4 & 6 of the ASME Code Section Xl, Appendix VIII, 2001 Edition using the
Performance Demonstration Initiative Protocol. This weld was examined from both sides
of the weld, scanning both parallel and perpendicular to the weld. These ultrasonic
examination did not reveal any recordable or reportable flaws in accordance with the
ASME Code, Section Xl, 2001 Edition through the 2003 Addenda.

Figures 8 and 9 are views of the TWS robot in the vessel shell region showing the scan
limitation caused by the outlet nozzle at zero degrees integral extension. Figure 10
provides dimensional information and the affect the outlet nozzle at zero integral
extension had on scanning. Figure 11 is a roll out view showing the reactor vessel
inside surface scan areas (cross hatched) for the upper shell longitudinal seam weld at
15 degrees.

RPV Lower Head Peel Segment Welds (204-03-A through F)

Examination Category B-A, Item B1.22

The examination of the Figure IWB-2500-3 E-F-G-H volume is limited due to the
proximity of the flow baffle. Access to approximately 57% of welds 204-03-B, 204-03-D,
204-03-F and 47% of welds 204-03-A, 204-03-C, 204-03-E examination volume is
restricted due to limited access behind the flow baffle. The remaining examination
volume was examined with techniques which have been qualified by demonstration in
accordance with Supplements 4 & 6 of the ASME Code Section Xl, Appendix VIII, 2001
Edition using the Performance Demonstration Initiative Protocol. These welds were
examined from both sides of the weld, scanning both parallel and perpendicular to the
weld. The ultrasonic examination of weld 204-03-A identified one IWB-3510 acceptable
small slag inclusion indication in accordance with the Code, Section XI, 2001 Edition
through the 2003 Addenda. These ultrasonic examination of the remaining welds did not
reveal any recordable or reportable flaws in accordance with the ASME Code, Section
XIl, 2001 Edition through the 2003 Addenda.

Figures 12 and 13 are views of the TWS robot in the vessel shell region showing scan
limitations due to limited access behind the flow baffle and core lugs. Figure 14 provides
dimensional information for the core lugs and core baffle and their affect on scanning.
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Figure 15 is a roll out view showing the reactor vessel inside surface scan areas (cross
hatched) for the peel segment welds and the locations of the core lugs.

Burden Caused by Compliance

It is not possible to obtain ultrasonic interrogation of greater than 90% of the required
examination volume due to interference caused by configuration and/or permanent
attachments. Examinations were performed to the maximum extent possible.  For the
welds listed in this relief request, it is not possible to remove the permanently attached
obstructions to increase ASME Code coverage without significant work, increased
radiation exposure, and/or damage to the plant.

Proposed Alternative and Basis for Use

Proposed Alternative

1) Periodic system pressure tests in accordance with ASME Section XI Category B-P,
Table IWB-2500-1.

2) Conduct ultrasonic examinations to the maximum extent possible.

Basis

FPL performed inservice examinations of selected welds in accordance with the
requirements of 10CFR50.55a, plant technical specifications, and the ASME Boiler and
Pressure Vessel Code, Section XI, 2001 Edition through the 2003 Addenda and the
2001 Edition was utilized for ASME Section XI, Appendix VIII. When a component has
conditions which limit the examination volume, Florida Power and Light is required to
submit the information to the enforcement and regulatory authorities having jurisdiction
at the plant site. This Relief Request has been written to address areas where those
types of conditions exist and the required amount of coverage was reduced below the
minimum acceptable.

FPL performed mechanized ultrasonic examinations of the reactor vessel during the
2018 (SL1-28) refueling outage.

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 of the components.

The mechanized techniques employed for examination from the RPV inside have been
demonstration in accordance with Supplements 4 & 6 of the ASME Code Section XI,
Appendix VIIl, 2001 Edition using the Performance Demonstration Initiative Protocol.
The Ultrasonic (UT) techniques for each weld were reviewed to determine if additional
coverage could be achieved. Access for examination of the affected welds from the
outside of the reactor vessel is not possible. Access and permanently installed
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attachments inside the reactor vessel limit additional scanning of the welds included in
this request for relief.

In addition to the required ultrasonic examinations, the interior of the reactor vessel,
including welded attachments, received visual examination in accordance with Table
IWB-2500-1, Examination Categories B-N-1, B-N-2, and B-N-3. Additionally,
Examination Category B-D nozzle inner radius examinations were performed in
accordance with ASME Code Case N-648-1, as amended by 10CFR50.55a. With the
exception of acceptable wear visual indications identified at the core stabilizing lugs
RVSB-1, RVSB-3. RVSB-4, RVSB-5, RVSB-6 and acceptable slight protrusion of the
locking pins on the core stabilizing lugs at the RVSB-1 (0°), RVSB-5 (240°) and RVSB-6
(300°) locations, the visual examinations revealed no indications.

The subject welds were also examined in the second interval during the 10-year reactor
vessel examination. The third interval examinations did not reveal any reportable flaws.

The extent of examination volume achieved ultrasonically, the alternate scans
performed, and the system pressure tests provide assurance of an acceptable level of
quality and safety.

Duration of Proposed Alternative

This relief request is applicable to the St. Lucie unit 1 Fourth Inservice Inspection Interval
which began February 10, 2008 and ended February 9, 2018.

References

10CFR50.55a

ASME Section XI, “Rules For Inservice Inspection of Nuclear Power Plant Components,”
2001 Edition through the 2003 Addenda.

ASME Section Xl, Division 1, Code Case N-460, “Alternative Examination Coverage for
Class 1 and Class 2 Welds, Section XI, Division 1"

ASME Section XI, Appendix VIII, “Rules For Inservice Inspection of Nuclear Power Plant
Components,” 2001 Edition
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Category B-A

Applicable Code Requirement Angl:ﬂ((s)zj/\é\lave
ASME Code Component Component ID and Weld Volume Coverage Impracticality of Compliance
Obainad Inner Outer
15% T | 85% T
RPV Intermediate Shell- Bam Category B Inservice examination limited
Item No. B1.11 451 451 ; .
to-Lower Shell 9-203 70L 455 due to six surveillance capsule
Circumferential Weld 83% volume coverage holders.
RPV Circumferential Exam Lategory B-A Inservice examination limited
Item No. B1.21 45L 451 o

Bottom Head-to-Lower 10-203 70L 455 due to the proximity of the core
Shell Weld 71% volume coverage barrel stabilizers and core lugs.
RPV Upper Shell EXE;nmCSZegBo1r3/1 E'A 450 45 Inservice examination limited
Longitudinal Seam Weld 1-203B B Z0L 455 due to the outlet nozzle at 0
at 15 Degrees 63% volume coverage degrees integral extension

Exam Category B-A Inservice examination limited
RPV Lower Head Peel 204-03-A, C, E Item No. B1.22 45L 45L due to the proximity of the flow
Segment Welds 70L 458 baffle

53% volume coverage )

Exam Category B-A Inservice examination limited
RPV Lower Head Peel 204-03-B, D, F ltem No. B1.22 45L 451 due to the proximity of the flow
Segment Welds 70L 458 baffle & core Iu

43% volume coverage 9
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[~— 3.000 —~=— 3.000 —

CONTACT

“““““ R / BLOCK END
52.875

CONTACT HEAD
DIRECTIONAL
ARROW

2x5 UT HEAD CONFIGURATION
FOR SHELL SCANNING
(AS VIEWED FROM BACK OF ROBOHAND COUPLING)

lllustration of the typical UT head configuration used for vessel shell weld scanning. Overall
head dimensions are approximately 12” x 8”.

Figure 1
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5\

\
Surveillance\
Capsule Holders. -

(typ.)

Typical scan patches

UT Head

RPV Intermediate Shell-to-Lower Shell Circumferential Weld (9-203)

View of TWS robot in vessel shell region showing scan limitation caused by the surveillance capsule
holders. The weld is covered by the surveillance capsule holders. These limitations occur at two
circumferential locations on this weld at 180° apart. Single sided scan parameters are used near
obstructions to improve examination coverage. Coverage obtained on this weld is 83%.

Figure 2
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SURVEILLANGE
HOLDER (TYF)

DIMENSIONS SHOWN IN INCHES

TOTAL SCAN AREA OF
WELD 9—203 IS LIMITED DUE
TO & SURVEILLANCE HOLDERS

TOTAL WELD LENGTH= 546.01 INCHES
SHO— SURVEILLANCE HOLDER OBSTRUCTED

RPV Intermediate Shell-to-Lower Shell Circumferential Weld (9-203)

Figure 3
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D 5
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8-203 [ i
S

SURVEILLANCE
f 00

rj j / HOLDER (TYP)

9-203

N N N N N
RPV Intermediate Shell-to-Lower Shell Circumferential Weld (9-203)

Figure 4
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Typical scan patches

Stabilizers
UT Head

Bottom Head to Lower Shell Girth Weld (10-203) and Peel Segment
Welds (204-03-A through F) Behind Flow Baffle

View of TWS robot in lower vessel shell region showing scan limitations caused by the
Core Barrel Stabilizers, Core Lugs and the Flow Baffle. The weld examinations are
obstructed by these features. Single-sided scan parameters are applied as applicable
near the obstructions to increase coverage. Coverage on the circumferential weld is 71%

and coverage on the peel segment welds is 53% for welds A, C, and E and 43% for
welds B, D, and F.

Figure 5
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SURVEILLANCE
HOLDER o

MN22.89
CORE BARREL
STABILIZER
TYP BX
CORE BARREL
STABILIZER\

M
by
‘ -3.44

CORE
LUG

WELD 10-203 §-

FLOW BAFFLE

RPV Circumferential Bottom Head-to-Lower Shell Weld (10-203)
Figure 6
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RPV Circumferential Bottom Head-to-Lower Shell Weld (10-203)
Figure 7
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Outlet nozzle

reinforcement

RPV Upper Shell Longitudinal Seam Weld at 15 Degrees (1-203B)

View of TWS robot in upper vessel nozzle belt region showing scan limitation caused by the outlet nozzle
reinforcement. The weld intersects the outlet nozzle and limits UT head movement adjacent to the outlet
nozzle on both the upper and lower portions of the weld. Single-side scan parameters are used on this
weld in the axial beam directions to improve coverage. Coverage obtained on this weld is 63%.

Figure 8
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Nozzle
Reinforcement

RPV Upper Shell Longitudinal Seam Weld at 15 Degrees (1-203B)

View of TWS robot in upper vessel nozzle belt region showing scan limitation caused by the outlet nozzle
reinforcement on the upper portion of the weld. The weld intersects the outlet nozzle and limits UT head
movement adjacent to the outlet nozzle. Single-side scan parameters are used on this weld in the axial
beam directions to improve coverage. Coverage obtained on this weld is 63%.

Figure 9
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RPV Upper Shell Longitudinal Seam Weld at 15 Degrees (1-203B)

Figure 10
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7-203

8-203

9-203

10-203

I

RPV Upper Shell Longitudinal Seam Weld at 15 Degrees (1-203B)

Figure 11
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Baffle

RPV Lower Head Peel Segment Welds (204-03-A through F)

View of TWS robot in lower head below flow baffle showing scan limitation caused by the baffle. The peel
segment welds are covered by the baffle. Single side scan parameters are used on these welds below
the baffle for the axial beam directions. Coverage on the peel segment welds is 53% for welds A, C, and
E and 43% for welds B, D, and F.

Figure 12
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Baffle

UT Head

Typical _.x"f'
Scan
Patches -

RPV Lower Head Peel Segment Welds (204-03-A through F)

View of TWS robot in lower head below flow baffle showing scan limitation caused by the baffle. The peel
segment welds are covered by the baffle. Single side scan parameters are used on these welds below

the baffle for the axial beam directions. Coverage on the peel segment welds is 53% for welds A, C, and
E and 43% for welds B, D, and F.

Figure 13
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RPV Lower Head Peel Segment Welds (204-03-A through F)

Figure 14
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180 270 0 90

10-203

204-02

204-03-D 204-03-E 204-03-F 204-03-A 204-03-B 204-03-C
210 270 330 30 a0 150

RPV Lower Head Peel Segment Welds (204-03-A through F)

Figure 15



