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BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

DOCKET NO. 50-324/LICENSE NO. DPR-62

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION - INSERVICE
INSPECTION PROGRAM RELIEF REQUEST FOR SERVICE WATER SYSTEM
PIPING NON-CODE REPAIR (NRC TAC NO. MB3498)

Ladies and Gentlemen:

On November 28, 2001 (Serial: BSEP 01-0135), Carolina Power & Light (CP&L)
Company submitted a request for relief from the requirements of the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section XI for the
Brunswick Steam Electric Plant (BSEP), Unit 2. This request for relief pertains to the
requirements of subparagraph IWA-4000(a) regarding the repair of a through-wall leak
identified on Service Water line 2-SW-103-24-157. On January 8, 2002, the NRC provided
an electronic version of a request for additional information (RAI) regarding this submittal.
The response to this RAI is enclosed.

Please refer any questions regarding this submittal to Mr. Steven F. Tabor, Supervisor -
Licensing/Regulatory Programs, at (910) 457-2178.

Sincerely,

AR Bl

eonard R. Beller
Manager - Regulatory Affairs
Brunswick Steam Electric Plant

Brunswick Nuclear Plant {S\)\

P0. Box 10429
Southport, NC 28461 /
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Enclosures:
1. Response to Request for Additional Information (RAI)
2. Engineering Service Request 01-00439, "Operability Evaluation of Thru Wall Leak
on 2-SW-103-24-157"

cc: U. S. Nuclear Regulatory Commission, Region 1I
ATTN: Dr. Bruce S. Mallett, Regional Administrator
Sam Nunn Atlanta Federal Center
61 Forsyth Street, SW, Suite 23T85
Atlanta, GA 30303-8931

U. S. Nuclear Regulatory Commission

ATTN: Mr. Theodore A. Easlick, NRC Senior Resident Inspector
8470 River Road

Southport, NC 28461-8869

U. S. Nuclear Regulatory Commission

ATTN: Mr. Allen G. Hansen (Mail Stop OWEN 8G9)
11555 Rockville Pike

Rockville, MD 20852-2738

Ms. Jo A. Sanford

Chair - North Carolina Utilities Commission
P.O. Box 29510

Raleigh, NC 27626-0510

Division of Boiler and Pressure Vessel

North Carolina Department of Labor

ATTN: Mr. Jack Given, Assistant Director of Boiler & Pressure Vessels
4 West Edenton Street

Raleigh, NC 27601-1092
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BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2
DOCKET NO. 50-324/LICENSE NO. DPR-62
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION - INSERVICE
INSPECTION PROGRAM RELIEF REQUEST FOR SERVICE WATER SYSTEM
PIPING NON-CODE REPAIR (NRC TAC NO. MB3498)

Response to Request for Additional Information (RAI)

Background

On November 28, 2001 (Serial: BSEP 01-0135), Carolina Power & Light (CP&L) Company
submitted a request for relief from the requirements of the American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code, Section XI for the Brunswick Steam
Electric Plant (BSEP), Unit 2. The request for relief pertains to the requirements of
subparagraph IWA-4000(a) regarding the repair of a through-wall leak identified on Service
Water line 2-SW-103-24-157. On January 8, 2002, the NRC provided an electronic version of a
RAI regarding this request for relief.

NRC Question 1

Provide the design temperature and pressure of the subject piping.

CP&L Response

The design temperature of the subject piping is 105 degrees Fahrenheit. The design pressure for
the subject piping is 150 psig. This information is documented in Section G.3 of Engineering
Service Request (ESR) 01-00439, "Operability Evaluation of Thru Wall Leak on
2-SW-103-24-157," a copy of which is provided in Enclosure 2.

NRC Question 2

Provide the nominal pipe thickness, the actual hole size, and the minimal wall thickness which is
used in the K calculations. :

CP&L Response

The nominal pipe wall thickness for the subject piping is 0.375 inches. The minimal wall
thickness used in the stress intensity factor calculations is 0.120 inches. This information is
contained in Attachment E of ESR 01-00439. The actual flaw hole size is 0.2 inches (i.e., see
Attachment C of ESR 01-00439).
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NRC Question 3

Provide the stress used in the K calculation and its source.

CP&L Response

The stress intensity factor "K" used in the "through-wall flaw" evaluation was 30.092 ksi(in)"?,
which is less than the applicable acceptance criterion of 35 ksi(in)*>. Section C.3.a of
Enclosure 1 to NRC Generic Letter 90-05, "Guidance for Performing Temporary Non-Code
Repair of ASME Code Class 1, 2, and 3 Piping,” discusses the use of the "through-wall flaw"
approach for flaw evaluation. This was the source used for the stress intensity factor "K"
acceptance criterion of 35 ksi(in)o'5 .

NRC Question 4

Please confirm that the stress is a result of considering the combination of deadweight, pressure,
thermal expansion, and SSE load.

CP&L Response

The combined bending stress used in evaluating the subject piping considered a combination of
deadweight, pressure, thermal expansion, and Safe Shutdown Earthquake (SSE) loads (i.e., see
Attachments E and F of ESR 01-00439).

NRC Question 5

Please confirm that system interactions, such as the consequences of flooding and spraying water
on equipment, have been considered and a potential significance of a loss of flow of the system
has been considered.

CP&L Response

The consequences of flooding and spraying water on equipment were considered as part of
evaluating the Service Water System through-wall flaw. The flaw leakage from the piping is
approximately 200 drops per minute. The Service Water System hydraulic analysis demonstrates
that the system can fulfill its design basis function with minor leakage from the subject piping.
The flaw has been covered with a "soft patch" to stop all practical leakage, thereby preventing
water from dripping onto other components.
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BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2
DOCKET NO. 50-324/LICENSE NO. DPR-62
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Engineering Service Request 01-00439,
"Operability Evaluation of Thru Wall Leak on 2-SW-103-24-157"
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Form 1

ENGINEERING SERVICE REQUEST

ESR # Passport WO #

01-00439 Rev# 0

Other Documents {CR, OEF, etc.)

181080

CR-

00511EB -WH 31993

Primary System Number & Name

Plant/Unit BNP
4060 SW-SERVICE WATER SYSTEM

2

Multiple Systems
Affected

Title
Operability Evaluation of Thru Wall Leak on 2-SW-103-24-157

Originator/Phone

SHERRILL, THOMAS M /850-2703

Due Date: 11-09-2001

TURNOVER REQUIRED [ ves [x] No

Reviews (Print Name, Sign, Date)

Design Verificatior(_ fa,zu 25 //a;///%w/ /

i

7
[0 Other Reviews Required (1 Records Attached
ENGINEERING DISCIPLINES

fint name, sign,
Civil/Struct/Seismic &"\I‘ L'

Trames Sheral

ENGINEERING PROGRAMS

date)

'll -094- 0|

%
{print name, sign, date)
W hm"rlej

Syst Engr 4060

ISINIST/App 11-9-01

PLANT CUSTOMERS {print name, sign, date}

tZATikal m r-g-of

Regulatory Affairs

ESR
Team

Additional N/A

Systems

Product Type
ENG EVAL

Quality Class
A Safety-Related

APPROVALS

D NAS Before Approval/implementation
D PNSC Before Approval/implemeantation
D NRC Before implementation

Is a 10CFR50.59 Screen or Evaluation required?

ix] Yes [x) Screen ONLY
{1 Evaluation
[0 N/A (Engineering Disposition Only)

{l-09-200{

Responsible Engineer ARON BORODOTSKY ﬂu‘h (}m’aaﬂd—, -
7

Responsible Manager  (Print Name, Sign, Date) é_ S

Plant General Manager (Print Name, Sign, Date)
Procedure: Form EGR-NGGC-0005-1-14

DCMO01a2a 03/22/2001
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Form 1 ENGINEERING SERVICE REQUEST
ESR # Rev # Title

01-0043¢ 0 Operability Evaluation of Thru Wall Leak on 2-SW-103-24-157
Requaest:

There is a through wall leak on Service Water pipe 2-SW-103-24-157 downstream
of 2-SW-V104. An operability evaluation is needed.

Response:

The evaluation of this ESR concludes that a code repair of the pipe
through-wall defect identified by CR 0051158 & UT NDE inspection data in the
Service Water pipe segment between valves SW-V104 & SW-V105 in the suction line
2-SW-103-24-157 to the RHR Pumps 2D & 2B is not required at present time. The
line will operable until the next refueling Unit 2 outage. See body of this ESR
for required action items to support operability of the evaluated line.

Procedure: Form EGR-NGGC-0005-1-14 DCMO02 02/17/99
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C. List of Effective Pages
ESH Pages:
Page Rev Page Rev Page  Rev Page Page Rev Page __ Rev
1 0 4 0 7 0 10 13 0
2 0 5 0 8 0 11 14 0
3 0 6 0 9 0 12
Attachment A Comment Review Forms:
Page Rev Page _ Rev Page _ Rev Page Hev Page Rev Page  Rev
1 0
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Page  Rev Page _Rev Page Rev Page  Rev Page___Rev Page _ Rev
Attachment C UT NDE inspection Report:
Page Rev Page Rev Page  Rev Page  Rev Page Rev Page Rev
1 0 2 0 3 0 4 0 5 0
Attachment D 10 CFR 50.59 Review:
Page Rev Page Rev Page Rev Page Rev Page Rev Page Rev
1 0 2 0 3 0 4 0
Attachment E  GL 90-05 Through Wall Structural Evaluation
Page Rev Page  Rev Page Rev Page Rev Page Rev Page Rev
1 0
Attachment F  Structural Evaluation of UT NDE Inspected Components
Page Rev Page Rev Page _ Rev Page _ Rev Page Hev Page Rev
1 0 2 0 3 0 4 0 5 0
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E. Problem Statement

Objective:

The objective of this ESR is to document the structural evaluation of the through-wall leak identified in the Unit 2
Service Water Line SW-103-24-157.

On 11/08/2001 a through-wall leak was discovered in the Unit 2 Service Water | ine 2-SW-103-24-157. The plantis
operational. The leak is in the 24" diameter pipe between valves 2-SW-V104 and line 2-SW-V105. Ultrasonic testing
of the area around the leak has been completed, and final repori(s) are included as Attachment C to this ESR. The
structural integrity of the piping with the through-wall leak will be evaluated to determine the operability of this
condition.

The leak initiates from the inside of the pipe. In subsequent discussions with the System Engineer, the leak was
noted to be approximately 200 drops per minute.

The leak is located in a section of piping that is isolable, but is impractical to repair. The valve that isolates the leak
from the Unit 2 Nuclear Service Water header is a 24" Fisher wafer style butterfly valve. To access the piping ©
repair the leak would require that the Nuclear Service Water header be drained. This would place Unit 2 in a 4 hour
.CO action statement. Due to the inability to repair this leak without draining the Nuclear Service Water header it is
impractical for this repair to be performed while Unit 2 is on line.

A structural evaluation is needed to show acceptance of the component for continuing operation with the subject flaw.
The pipe component with the flaw present must satisfy the criteria contained in CP&L Procedure EGR-NGGC- 320
“Civil/Structural Operability Reviews” for Short Term Structural Integrity and/or CP&L Procedure EGR-NGGC-0308
“Pipe Stress Analysis” until the end of the next Unit 2 refueling to be in compliance with our UFSAR identified design
criteria. The methodology outlined in the Industry standards listed in the reference G2.1.1.2 will be used for the
structural evaluation.

Historical Information:

Not applicable.

Root Cause Evaluation:

Until line 2-SW-103-24-157 can be isolated and examined from the inside, the root cause of the flaw cannot be
definitively confirmed. However, it is suspected that a local failure of the cement liner on the inside of the pipe
allowed salt water to come in contact with the carbon steel pipe. The pipe then experienced localized corrosion at the
water contact point. The flaw appears to be very localized as may be determined from the UT report included in the
Attachment C and discussions with NDE technicians performing the exam.

ESR Team Members:

None
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F. Solution Statement

The flaw is located in the suction supply line 2-SW-103-24-157 to the SW booster Pumps 2B & 2D. The flaw is on the
segment of the pipe between valves 2-SW-V104 and 2-SW-V105.

To repair the flaw {weld repair or component replacement), the line must be removed from service. The leak is
located in a section of piping that is isolable, but is impractical to repair. The valve that isolates the leak from the Unit
2 Nuclear Service Water header is a 24” Fisher wafer style butterfly valve. To access the piping to repair the leak
would require that the Nuclear Service Water header be drained. This would place Unit 2 in a 4 hour LCO action
statement. Due to the inability to repair this leak without draining the Nuclear Service Water header it is impractical
for this repair to be performed while Unit 2 is on fine. A request for relief from the requirements of subparagraphs
IWA-4000 (a) of the ASME Code, Section X for repair should be filed with the NRC.

> Itis proposed to perform a structural integrity evaluation of the piping with the through-wall leak in order to
determine the operability of the piping system. The pipe component with the flaw present must at least satisfy
the Short Term Structural Integrity criteria contained in CP&L Procedure EGR-NGGC- 320 “Civil/Structural
Operability Reviews” until the end of the next Unit 2 refueling outage to be in compliance with our UFSAR
identified design criteria.

> In order to only perform a non-code repair of the through-wall flaw {pinhole leak), the flaw must be found
acceptable by the “Through-Wall Flaw Approach” discussed in USNRC Generic Letter 90-05 Enclosure 1,
Section C.3.A. An evaluation consistent with the guidelines contained in Reference G2.1.1.2 must be conducted
confirming the appropriateness of performing a temporary non-code repair until the next Refueling Outage.

» This ESR is part of a relief request consistent with the guidance provided in Reference G2.i.1.2 to permit a
temporary non-code repair of the through-wall flaw detected in line 2-SW-103-24-157 unti the next Unit 2
Refueling or a scheduled outage of thirty (30) days or more.

As indicated in the last paragraph of Enclosure 1, Section B.3 of Reference G2.1.1.2, code Class 3 piping in
moderate energy systems may remain in service without a code repair if an evaluation confirms it is satisfactory
refative to the requirements specified in Reference G2.1.1.2.
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G. Design Specification

G.1. Scope Description

>

The pipe component with the flaw present must at least satisfy the Short Term Structural Integrity criteria
contained in CP&L Procedure EGR-NGGC- 320 “Civil/Structural Operability Reviews” until the end of the next
Unit 2 refueling outage to be in compliance with our UFSAR identified design criteria.

in order to only perform a non-code repair of the through-wall flaw (pinhole leak), the flaw must be found
acceptable by the “Through-Wall Flaw Approach” discussed in USNRC Generic Letter 90-05 Enclosure 1,
Section C.3.A. An evaluation consistent with the guidelines contained in Reference G2.1.1.2 must be conducted
confirming the appropriateness of performing a temporary non-code repair until the next Refueling Outage.

This ESR is part of a relief request consistent with the guidance provided in Reference G2.1.1.2 to permit a
temporary non-code repair of the through-wall flaw detected in line 2-SW-103-24-157 until the next Unit 2
Refueting or a scheduled outage of thirty (30) days or more.

The functional requirements for this evaluation are found in the references listed below. The piping is to comply
with Short Term Structural Integrity (STSI) criteria and the appropriate BNP Specifications and Procedures. In
this case, this piping is required to meet STS! allowable values per Reference G2.4.4.3 as a minimum for
operability. As the pipe has a detected through-wali leak, the conditions specified in the “Through-Wall Flaw
Approach” identified in Enclosure 1, Section C.3.a of Reference G2.1.1.2 must also be satisfied.

G.2. References

2.

Industry Standards:
1.1. USAS B31.1.0 - 1967 Power Piping
1.2. USNRC Generic Letler 90-05, Guidance for Performing Temporary Non-Code Repair of ASME Code Class

1, 2 and 3 Piping

1.3. ASME Code, Section XI, 1989
2.1. Spec 248-117 Installation Of Piping Systems
Drawings:
3.1. P&lD's:

3.1.1. D-02537, Sht 2. Service Water System, Unit 2
3.2. FSP/FP Drawings

3.2.1. 2-FP-60865, Service Water Reactor Bldg, Unit 2

BNP Procedures:

4.1. EGR-NGGC-0308, Pipe Stress Analysis Procedure

4.2. EGR-NGGC-0005, Engineering Service Requests

4.3. EGR-NGGC-0320 Civil/Structural Operability Reviews

4.4. OPLP-18 Repair/Replacement Program

4.5. OBNP-TR-001 Inservice Inspection Technical Report
Calculations:

5.1. SA-SW-250-255 Pipe Stress Analysis for Service Water lines
5.2. Analysis ID GOO50A-10

Others:

6.1. DBD-43 Service Water System
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G.3. Design inputs

The following items are those applicable to this ESR from the list provided in Attachment 2 of Procedure EGR-NGGC-
0005.

1. Basic Functions:

The basic function of the line 2-SW-103-24-157 is to proved suction to the Divisions Il & | Loops A & B RHR Booster
Pumps. These pumps are required to supply sufficient cooling water flow to the RHR heat exchangers and to
maintain service water pressure higher than primary system pressure. The pressure of the service water should be
maintained slightly higher than that of the reactor water to prevent any leakage of primary coolant into the RHR
Service Water System.

Division il pumps (B & D) are normally supplied from the NSW service water header but can be supplied with service
water (either from NSW or CSW header) to the reactor vessel through the "B" loop of RHR. This evolution is
performed only under emergency operating condilions when no other preferred source of water is available to keep
the core covered. The Division Il Residual Heat Removal Service Water (RHRSW) System Pumps B and D can be
used in emergency conditions to provide a last resort backup supply of water to flood the reactor vessel.

2. Performance Requirements, Capacity, Rating, Output, etc.:
This topic is not applicable

3. Codes, Standards, and Regulatory RBequirements:
3.1. USAS B31.1.0 - 1967 Power Piping
3.2. USNRC Generic Letter 90-05, Guidance for Performing Temporary Non-Code Repair of ASME Code Class
1, 2 and 3 Piping
4. Design Conditions, Pressure, Temperature, efc..

Per Specification 248-117 the design conditions for line class 157 are:

System Pressure: 150 (psig)
System Temperature: 105 Deg. F

5. Loads, Seismic, Wind, Thermal, Dynamic, etc.:

The pipe and piping component shall maintained structural integrity under loading conditions specified by the
references in Section G2.

6. Environmental Conditions:

Not Applicable

e

7. Interface Requirements:
Not Applicable

8. Material Requirements:
Not Applicable

9. Mechanical Requirements:

See section 5
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10. Structural Requirements:

See section 5.
11. Hydraulic Requirements:
This design input topic is not applicable to this ESR.

12. Chemistry Requirements:

This design input topic is not applicable to this ESR.

13. Electrical Requirements:

This design input topic is not applicable to this ESR.
14. Layout and Arrangement Requirements:

This design input topic is not applicable to this ESR
15. Operational Requirements:

This design input topic is not applicable to this ESR
16. Instrument and Control Requirements:

This design Input topic is not applicable to this ESR.
17. Access and Admin. Control for Security:

This design Input topic is not applicable to this ESR.

18. Redundancy, Diversity, and Separation Requirements:

This design lnput topic is not applicable to ihis ESR.
19. Failure Effects:

This design Input topic is not applicable to this ESR.
20. Test Bequirements:

This design Input topic is not applicable to this ESR.

21. Accessibility, Maintenance, Repair, and ISl Requirements:
This design input topic is not applicable to this ESR
22. Personnel Requirements and Limitations:

This design Input topic is not applicable to this ESR.
23. Transportability Requirements:

This design Input topic is not applicable to this ESR.
24, Fire Protection and Resistance Requirements:
This design Input topic is not applicable to this ESR.
25. Handling, Storage, and Shipping Requirements:

This design Input topic is not applicable to this ESR.
26. Requirements to Prevent Undue Risk to Public Health and Safety:
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This design Input topic is not applicable to this ESR.

27. Materials, Processes, Pars, and Equipment Suitability for Application:

This design Input topic is not applicable to this ESR

28. Safety Requirements for Preventing Personnel injury:

This design Input topic is not applicable to this ESR.
G.4. Assumptions

Assumptions are identified in the body of calculation.
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G.5. ' Evaluations

The ESR is evaluated for change effects on design margins and for compliance with identified design inputs
including:

Quality Class Determination

Line 2-SW-103-24-157 is IS| Class 3. The structural integrity of this line and its interfacing structures and
components are Quality Class A (safety related). This ESR documenting the continued structural integrity of line 2-
SW-103-24-157 is Safety Related.

Original Structural Integrity Criteria

To permit continued operation with the reduced thickness at the pipe, it is shown, as a minimum, that the Short Term
Structural Integrity Criteria {STS|) contained in Reference G2.4.3 is satisfied through the time until permanent weided
repairs are made. Compliance with the long-term structural criteria is demonstrated for the flawed component in this
ESR's Attachment F. Long Term Structura! Integrity Criteria is more stringent than the STSI, and ensures
acceptability of the flawed pipe untit the next scheduled outage exceeding 30 days or until the end of next Refueling
Outage.

Structural Inteqrity Assessment

Per Enclosure 1, Section C.3 of Reference G2.1.1.2 for a through-wall flaw to remain in service with only a non-
welded repair, the structural integrity of the flawed piping shall be assessed consistent with and satisfy the criteria of
the “Through-Wall Flaw Approach” of Enclosure 1, Section C.3.a of Reference G2.1.1.2. The “Through-Wali Flaw
Approach” structural evaluation is contained in this ESR’'s Attachment E. The calculated stress intensity factor “K” is
less than the maximum allowed value of 35 ksi (in)’5 and the 2a dimension is less than 3" and 15% of the pipe OD
circumference. These results satisfy the required Reference G2.1.1.2 structural integrity criteria.

A piece of approved gasket material will be secured over the actual thru wall hole to stop the leakage. The gasketing
material will be held in place with metal or plastic band(s). The only significant loads the patching components will
experience is their initial installation (preload) forces. If the repair components can resist their installation loads, they
will be able to resist any other possible design loadings. The Service Water line being patched operates at low
temperature and will experience negligible thermal cycling. The weight of the patch components is small and saismic
loads are well within the ultimate strength of the patch components. A possibie degradation method is corrosion of
the patch components that will be monitored weekly and assessed when degradation is noted.

The band will have a negligible effect on the .375" nominat thick pipe (which remains near or at its nominal thickness
1* away from the through wall hole).

inventory & Splash Concems

The nature of the through-wall flaw has been determined from the visual and UT measurements of and about the
flaw. The UT results are recorded in Attachment C of this ESR. The actual through-wall flaw size is only big enough
to permit the fluid to drip out. The flaw will be covered with a soft patch to stop all practical leakage. This will ensure
the Service Water system water inventory is not reduced. it will prevent water from dripping onto other components.
The corroded pipe has a significant amount of material thickness within an inch of the flaw. The soft patch will not be
capable of exerting enough pressure on the outside diameter of the pipe to reduce the internal diameter of the
components decreasing the service water flow.

The flaw leakage from the piping is approximately 200 dpm. It is not credible that the leakage from this flaw could
increase to more than a few gpm. The hydraulic analysis of the Service Water system (Analysis 1D GO050A-10) has
considerable margin and demonstrates that the system can fulfill its design basis function with minor leakage from
this piping.

Subsequent and Additional inspections

Visual inspections of the non-welded repair will be made weekly, and UT shall recharacterize the defect every three
months to reconfirm continued compliance with Reference G2.1.1.2 structural integrity criteria (see this ESR's
required Actions Section).

The above evaluation satisfies Reference G2.1.1.2 criteria for permitting through-wall pipe flaws to remain in service
with a non-welded repair until the next refueling or scheduled outage of 30 days or more.



ENGINEERING SERVICE REQUEST ESR 01-00439

=t Evaluation of through-wall leak on line 2-SW-103-24-157****** Page 12
Evaluation Revision 0

Required Actions

> A code welded repair and/or replacement of the pipe with the through-wall flaw is to be implemented prior to
startup following the next Unit 2 Refueling Outage or scheduled outage of 30 days or more.

» A soft patch is to be installed on the pipe with the through-wall flaw. The patch shall be sufficient to stop
practically all leakage.

»  Visual inspections of the repair are to be made weekly to the temporary repair. A qualitative assessment of
leakage through the temporary non-code repair should be made if changes in leakage are detected. An
engineering evaluation should be made to assess the rate and extent of the degradation to determine what
remedial measures are required.

»  UT inspections in the flaw area are to be made at least every three months in accordance with the guidelines of
Reference G2.1.1.2.

> Augmented inspections via UT or RT to assess the overall degradation of the Service Water System are to be
made within 15 days of the flaw detection in accordance with the guidelines of Reference G2.1.1.2.

> A relief request will be submitted to the Commission within the required time frame.

Conclusions

Service Water line 2-SW-103-24-157 is operable until the next scheduled outage exceeding 30 days or until the end
of the next Unit 2 Refueling Outage.

G.6. Precautions and Limitations

The following precautions and limitations have been identified and should be observed with implementation of this
ESR:

See Required Action Section above.
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Turnover Revision 0

H. Turnover Summary

Evaluating requirements regarding turnover in accordance with Procedure EGR-NGGC-0005 indicated the following:

There are no changes to systems, structures, components, procedures, EDBS, drawings, training, testing, programs,
and/or other documents associated with this ESR. No Procedure EGR-NGGC-005 identified “Turnover” is required

for this ESR.
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Attachments

Revision 0

I Attachments List

The following Attachments are included in this ESR.

Attachment A
Attachment B
Attachment C
Attachment D
Attachment E

Attachment F

Comment Review Forms

Not Used

UT Thickness NDE Report

10 CFR 50.59 Review

GL 90-05 Through Wall Structural Evaluation

ASME Code Case N-597, Section XI, Division 1. Structurat Evaluation of UT NDE Inspected
Components
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ATTAcHment A

ATTACHMENT 2
Sheet 1 of 1
Record of Lead Review

Design ESR 01-00439 Revision 0

The Signature below of the Lead Reviewer records that:

| - the review indicated below has been performed by the Lead Reviewer,

- appropriate reviews were performed and errors/deficiencies(for all reviews performed) have
been resolved and these records are included in the design package;

- the review was performed in accordance with EGR-NGGC-0003.

| aant Y
i:/ Design Verification Review | _JfEngineering Review | !|Owner Review
¥} Design Review — —

i1 Alternate Calculation
" [} Qualification Testing

:: Special Engineering Review

P __\/_ ’ N/A Otheg Rpcords are attached.
Charlcs_ﬂ,_EamesL‘% //&{/!:ﬂd#_c ivil/Seismic

11/9/01
Lead Reviewer (printsign) Discipline Date
Item
No. Deficiency Resolution/Date
! Because the Generic Letter 90-05 Through Wall The use nf a Design Pressure greater than any

Flaw Evaluation was conducted assuming the
design pressure to be 150 psi. rather than a more
realistic design pressure of 100 psi (which is

possible expected line pressure in the Flaw
Evaluation is conservative. No resolution is
required.

stightly greater than the Service Water Pumps’ Shut
Off Head — The actual Design Pressure may be
further reduced by considering elevation differences
between the pumps and pipe location), the
evaluation is quite conservative. The higher than
necessary Design Pressure caused the minimum
code wall thickness to be larger than would be
identified for a smaller pressure causing the size of
the flaw considered to be larger than required. The
increased Design Pressure also caused the GL 90-

| 05 Thru Wall Flaw Evaluation’s calcutated K is
larger with the larger conservatively assumed
Design Pressure.

FORM EGR-NGGC-0003-2-5
This form is a QA Record when completed and included with a completed design package. Owner's Reviews may be processed as
stand alone QA records when Owner's Review is completed.

| EGR-NGGC-0003 Rev. 5 | Page 21 of 23 |
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DIGITAL ULTRASONIC THICKNESS NDE REPORT

Page 7/ of S

iant:. Bap UNIT 10 28 30 40 Josno, /f9/080-02
Componenz/lt’em Tested NDE Prgcedure

A
No. €2 Rev. ¢ {1C é

R=Swrp3 -29- 157 AT RA-~sw-U0 ¥
Component Material

®WCIsS Ar06 OsiIs _ o/ Q Other (Specify) _ A2 Expected
ype Type Nominal T Range ./~ .~ 7

Thickness Gauge ] CT 62 ) coun /&' y 3‘72///

: ouplant A2
Mig farosm T Frodel Pl 2E¥ SN §3668!‘sorware Rev. No. /4. 027D plant te./Tiag~/ IZ FF-/25
Calibration/Reference Std. O Test ltem-Mic./Caliper No. __ a2 /9 Primary Cal. Thickness ./ — .S~ 77

(Se-595) . o

B Step Block S/IN CPh- S Srm & C/S O S/S D Other {Describe Below) Cal. Check Thickness ./~ .77
Transducer

) P
Mg BT < odel P25/-Rm SN $7£55" Diameter - 372 Freq. 70 74’2 O Single 8 Dual
Other Test Conditions High Temp: O Yes @No Inst. Receiver Gain Setting __$".2 d 6

.7 ”,fﬁp 44/ gfﬂ&gc‘ Aoaocg Vi Zﬂéém}IM

7
Sketch component or item and area tested. Include thickness data.

08 o 'A flow —=

}“
o
\ -
5‘ 5«.7‘"""
a He== & o-b
. Py

& - - ® ';.\ .'t'

‘ — A 1'.4’»'..7// wall : l.;

L(Ak . 3 B QIL" M_Z'—s—:_
Ulew /o.At'v? p‘a'.-'f/" /z .7063-{

é‘ b-o 727
4
AR

A T 00mg I . o ps

SR ; P2 mra:auf‘; A Oei el To THE

o'( b,/” ;;(‘ ” Rlool LOijminesrioss THE wnl! 77 Hbidmes
Hole 5 L 4 tvrance's 75 . 30"

CB- 6

Inspector Certification Level Date
i // 57) VIER S -Jd
Title / Date
NGGM-PM-0011 APPENDIX A
RECEIVED BY 8np
FEB 1 5 1999

NUCLEAR DOCUMENT CONTROL
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2SW-V104 .NDE
Noces
[SHEET 16]
e IN L-.-W

PIXEL AMLITUDES

ZOOM = FALSE

DELAY = 0.000

RANGE = 2.000

CETECTION MARKER = 0

EXTENDED BLANK MARKER = 0

SENSITIVITY MODE = FALSE

AGC WAVEFORM = TRUE

SENSITIVITY = S3

RECTIFICATION = FW
IDENTIFIER THICKNESS UNITS FLAGS SU #

OK

SU # VEL(/uS) DIFF LO-ALM HI-ALM EXT-BLANK UNITS TRANSDUCER GAIN dB
1 0.21332 0.000 0.000 10.000 0.000 N D790/791 53

2 0.2332 0.000 90.000 10.000 ¢4.000 IN D790/791 56
OK

Filename: 2SW-V104.TXT

Operator: GEORGE LININGER

Location: Uz RB S0

Date: 11/9/2001

Time: 00:23

Probe ID: D790/791 for sSU# 1

Probe 1D: D790/791 for sug¢ 2

Comments:

PERFORMED READINGS AROUND PIPE AT THROUGH WALL LEAK 10.5" DOWN STREAM OF
THE 2SW-V104. GRID SIZE IS 2"
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t - ACAAAERT . 25W-V104.NDE

Main Section {0}

Rows : 138 Cols : 1 Direction : Counter Clockwise Offset : 9

A RowMx RowMn Delta Ave

1 0.438 0.438 0.436 0.000 0.438
2 0.399 0.399 0.399 0.000 0.3%%
3 0.383 0.383 0.383 0.000 0.383
4 0.404 0.404 0.404 0.000 0.404
S 0.389 0.189 0.389 0.000 0.389%
6 0.382 Q.382 0.382 0.000 0.2382
7 0.365 0.365 0.365 0.000 0.36S
8 6.362 0.362 0.362 0.000 0.362
S 0.370 0.370 0.370 0.000 0.370
10 0.370 0.370 0.370 0.000 0.370
11 0.373 0.373 0.373 0.000 0.373
12 0.365 0.365 0.365 0.000 0.365
13 0.378 0.378 0.378 0.000 0.378
14 0.349 0.349 0.349 0.000 0.349
1S 0.350 0.350 0.350 0.000 €.350
16 0.341 0.341 0.341 0.000 0.341
17 0.363 0.361 0.361 0.000 0.361
18 0.347 0.347 0.347 0.000 0.347
19 0.400 0.400 0.400 0.000 0.400
20 0.331 0.332 0.331 0.000 0.331
21 0.351 G.351 0.351 0.000 0.351
22 0.380 0.380 0.380 0.000 0.380
23 0.357 0.357 0.357 3.000 0.357
24 0.370 ¢G.370 0.370 9.000 ©.370
235 0.109,6 0.109 0.109 0.000 0.109
26 0.350 D.350 €.35C 5.900 €.350
27 0.361 0.361 0.361 2.000 0.361
28 0.342 0.342 0.342 2.000 0.342
29 0.336 0.336 G.336 2.000 0.336
30 0.359 0.359 €.359 0.000 0.359
31 C.374 0.374 ©€.374 0.000 0.374
32 0.386 0.386 €¢.386 0.000 0.386
33 0.376 0.376 0.376 0.000 0.376
34 0.356 0.356 0.356 0.000 0.356
35 0.378 0.378 ¢.378 0.000 0.378
36 0.383 0.383 ©.383 0.000 0.383
37 0.397 0.397 0.397 0.000 0.397
38 0.401 0.401 0.401 0.000 0.401

A

ColMx 0.438 2 T//f00\7H watl /(qk,
ColMn 0.109
Delta 0.329

Ave 0.364

Section Summary
Maximum Reading = 0.438 ( 1, A} Average = 0.364
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2SW-V104 .NDE

Main Section {0} {cont.)

Rows : 38 Cols : 1 Direction : Counter Cleockwise Offset : O

Standard Deviation = 0.048

‘

Minimum Reading = 0.109 { 25, A}
Total Readings = 38
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UT-408A Rev 1 CAROLINA POWER & LIGHT COMPANY Report No. _~/2
A-SCAN UT THICKNESS CALIBRATION SHEET Page s~ of s~
Plant/Unit_Baga A Project/Job/Work Order/Other/No. _/7/080-02
Component(s) o Which _£L g 2 -Seo- 103-2Y-/S 7€ Material
This Sheetis vRlug A-Sod- Vjoy ¥ CIS £/0L GRA ass _~/»
Applicable Type Type
O (Specity) /4

Calibration Reference Standard Couplant _c./77rge/ ZZ _fazet/ F5-725
Block #1 S/N g_gz R ZEw{Z{JX c/s dsss Procedure No. ;u_g’/ gog Rev. _s0_IC &
Block #2 S/N o Ynd Ocrs Osss 7
[ Test ttem Mic./Caliper SN /gk
Instrument Data
Mfg. Eracvrtromae Brocs~ 100 ;
Model tesk=-70 90 1 :
SN 32RO~ K9y _C eeZ-4) 80 " Y
Range Course ___ 370 70

Fine PV e 60
Sweep Course __23S5.2 s 50

Fine 2R 40
Gain  Course 5o T

Fine ) 30 -
Delay 3. z P 20 +-
Rep. Rate PR bq i L onlsen Hun 1 10 +—
Reject vol 7 0
Resolution Lowed 1 2 3 4 5 6 7 8 9 10
Filter AL
Video s
Note: Enter N/A in blank only if not present on inst. used . ] -~

Calib. Thickness Range: ./ “to .8 "
Each Minor Screen Division=_, o/ "

Search Unit Data Cal/Exam Technique Calibration Checks Time
Mig. k84 Size - 2 s~ f4 Single Echo Initial Calibration 2228
Model Cawrm A  Freq §- 0¥z 3 Multipte Echo Intermediate
SN cos7 9k {1 Singie X Duai O Otiver (Explain in Comments or Intermediate
Special shoes, delay element BdNo [JYes Report Summary)
(Explain in comments) ?
Cable Connector Data Temperature Conditions Intermediate
K Cable Permanent to Search Unit I Std. Range O High Temp
[J Cabie Interchangeable to Search Unit Cal Block/Test ltem + 25°F Intermediate |
if interchangeable cable, Type: B Yes Intermediate
O RG-58 O RG-62 O RG-174 [1 '
Cable Length .,_1_4{_;4 Connector Type at: {J No (Explain in Comments Below or Final Calibration
Xdcer 42 Inst.aze Intermediate a2z Report Summary) 23 55~

COmmentS:‘xf//fhs;;}/ !l Jeak — ﬂ//d(‘m«! Senprs Mt~ d 7'/“/&4-,4/‘ s

[y

E% Level Date
1 sy VAN -2 -¥i

Level Date
J-27) | [f50/

eviewed By (If Required Title Date

NGGM-PM-0011 APPENDIX A
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Attachment 1
Screeh
Identification No.  01-1402 ) BNP O cr3 [0 HNP [J RNP Revision 0
Implementing Document No. ESR 01-00439 Revision 0

Implementing Activity Description:

On 11/08/01, a through wall leak was identified on the Unit 2 Nuclear Service Water header supply to B-Loop
RHR Service Water on line 2-SW-103-24-157. The leak is in the piping spool piece between 2-SW-V104 and 2-
SW-V105. The leak is approximately 10.5" downstream of the 2-SW-V104 flange and is located on the bottom
north side of the pipe. AR 00051158 was written to document the leak. Ultrasonic testing of the area around the
leak was completed to characterize the remaining wall thickness of the pipe around the hole. ESR 01-00439
provides an evaluation to demonstrate that the structural integrity of this piping is acceptable per STSt criteria and
meets the acceptance criteria of USNRC Generic Letter 90-05.

SECTION 1: Predetermination

1a Is a change to the Technical Specifications or Operating License Yes No
necessary to implement the proposed activity? 0 i
Initiate a Continue to
change in the next
accordance question
with applicable
procedure and
go to Section 2
1b Is the proposed activity fully bounded by a previously completed Yes No
screen or evaluation performed in accordance with REG-NGGC- O X
0010? Enter the Goto
Reference Section 2
Or below and go to
Section 4
1¢ Has the proposed activity been formally approved by the NRC?

Reference:

REG-NGGC-0010 Rev. 2




Page 2 of 4

£5r Ol-00429, Rev.© ATTAHMEnRT O
Attachment 1
Screen
SECTION 2: Applicability of Regulatory Processes Other Than 10 CFR 50.59
Address the questions below for all aspects of the activity. If the answer is “Yes” for any portion of the
activity, complete the associated attachment (e.g. Question 3 and Attachment 3). Note that itis not
unusual to have more than one process apply to a given activity.
Yes No
2 Does the proposed activity involve a change to the equipment, O h|
procedures, or other processes related to the Emergency Preparedness
Program? (Attachment 2)
3 Does the proposed activity involve a change to the Security Plan, the | %4
Safeguards Contingency Plan or the Security Personne! Training and
Qualification Plan? (Attachment 3)
4 Does the proposed activity involve a change to the Quality Assurance 0 X
Program Description? (Attachment 4)
5 Does the proposed activity involve a change to the Fire Protection O =
Program? (Attachment 5)
6 Does the proposed activity involve a change to the licensed operator O %4
requalification program?  (Attachment 6)
7 Does the proposed activity involve a change in thermal or chemical 1 =
effluents, involve a change to the Environmental Protection Plan, or
involve a significant change to fand use that could impact the
environment? (Attachment 7) )
8 Does the proposed activity involve a change to the Emergency 0 X
Response Data System? (Attachment 8)
9 [RNP] Does the implementing activity affect the ISFSI? O M
{Attachment 9)
Are all aspects of the activity controlled by one or more of the Regulatory O ]
Processes listed above or does the activity involve a change to the Complete the  Complete the
Technical Specifications or Operating License? required required
attachments attachments
and go to and
Section 4 go to
Section 3

| REG-NGGC-0010 Rev. 2
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ESR Ql- 00434, Rey. O AT TAacumenT D

Attachment 1
Screen

SECTION 3: 10 CFR 50.59 Screen

Yes No

10a Does the proposed activity involve a change to an SSC that 0 =
adversely affects any FSAR-described design function?

10b  Does the proposed activity involve a change to a procedure that | x

adversely affects how any FSAR-described SSC design
functions are performed or controlled?

10c  Does the proposed activity involve revising or replacing any O 34|
FSAR-described evaluation methodology that is used in '
establishing the design bases or used in the safety analyses?

10d  Does the proposed activity involve a test or experiment not 0 X
described in the FSAR, where an SSC is utilized or controlled in
a manner that is outside the reference bounds of the design for
that SSC or is inconsistent with analyses or descriptions in the

FSAR?
. " a &
Are any of these questions {10a, 10b, 10c, or 10d) answered “Yes?
Complete and Enter
attach Justification and
Attachment 10 References
and go to below
Section 4 and go to
Section 4

Justification:

ESR 01-00439 provides a structural integrity evaluation for a through wall leak on Service Water line 2-
SW-103-24-157. This piping is ASME Code Class 3, which was originally designed to USAS B31.1-'67.
This ESR evaluation determinted that the structural integrity of this line is acceptable and that the
stresses in the piping remain within the USAS B831.1-'67 allowables. Additionally, the flaw was
evaluated using the conservative methodology and acceptance criteria given in USNRC Generic Letter
90-05, and was found acceptable. UFSAR section 3.9.1.4 provides a Short Term Structural Integrity
(STSI) criteria which can be used to accept and establish the operability of temporary degraded
conditions. The through wall leak evaluated in ESR 01-00439 does not result in pipe stresses which
exceed that allowed by the original code of construction, and the stresses are well below those
accepted by the UFSAR STSI criteria.  The flaw is positioned on a short pipe spool piece located
between the 2-SW-V104 and 2-SW-V105 valves on the Nuclear Service Water supply to the B-Loop
RHR Service Water. Currently, the leakage from the piping is approximately 100 to 200 dpm. It is not
credible that the leakage from this flaw could increase to more than a few gpm. The hydraulic analysis
of the Service Water system (Analysis 1D G0050A-12) has considerable margin and demonstrates that
the system can fullfil it's design basis function with minor leakage from this piping.

There are no changes to the design, function, or method of performing the function of the Service
Water system, and the system will continue to meet it's design basis and licensing requirements.
Consequently, this activity is not a change to the facility as described in the SAR. Additionally, a
structural integrity evaluation does not constitute a special test/experiment or a change to procedures
as described in the SAR.

References:

UFSAR sections 3.2.2, 3.9.1.4, 3.9.3, 3.9.6, 6.6, 9.2 and Chapter 15

REG-NGGC-0010 Rev. 2
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Attachment 1
Screen

SECTION 4: Signatures and Distribution

Evaluator: ~Themss (bb\g(f V\ jyl,\_, g'\QQ (Print/Sign)
Reviewer: E/Vl 4A£ZEL’<SOJ 5;’7 ,)éé/(/‘/oé&-/(Print/Sign)

Supervisor: f

Additional Reviews (if required)

Reviewer: {Print/Sign}
Reviewer: {Print/Sign}
Reviewer: (Print/Sign)

Date:

Date:

Date:

Date:

Date:

Date:

iiz/o

/1/9/0/

FEE

'y
- d

| REG-NGGC-0010 Rev. 2




ESR 01-00439, Rev. )ttachment E
GL 90-05 Line 2-SW-103-24-157 Qualification

Design Press (psig) =

Matd =

Sh (psl) =

0.0. (in) =

tnom (in) =

S (psi) =

Flaw Slze 2a (in) =
tp=

max 2a (in) =
15%circum (in) =
Rmean (in) =
a(in)=

tmin | .3tnom (in) =
r(in)=

c=

A=

B=

C=

F=

K (ksi in?.5) =

COMMENTS

150 150
CS CS
15000 15000
24 24
0.375 0.375
8900 6900
1

0.1125

3.000 3.000
11.310 11.310
11.813 11.813
0.500 1.500
0.120 0.113
98.831 105.000
0.013 0.040
883.262 1209.136
-2513.794 | -3091.980
2479.559 3048.028
2.485 9.851
30.092 206.571

Enter design pressure for component under evaluation

Enter elther SS for stainless or CS for carbon (not applicable for CR-MQ or CU-N1)

Allowable siress of component materiat

0.D. = outside diameter of pipe

tnom= nominal pipe wall thickness of the piping

$= combined bending strasses (DW+SLP+Thermal+Seismic) See Attachment F, Page 5

2a - entry required only if flaw size known - if no entry then maximum flaw size is assumed (max 2a)
predicted wall thickness at next inspection - if entry is made, then this is used as tmin or .3tnom

2a= length of the flaw which s less than tmin NOTE: 2a can not exceed 3in or 15% of circumference of pipe.

Rmean = OD-tnom/2
a= 2a/2

tmin= minimum pipe wall required for internal pressure (Note: GL90-05 assumes entire saction at this thickness)
r sR/tmin

¢= a/(3.1416"Rmean)

A=-3.26543 + 1.52784°r -0.072698*r*2 + 0.0016011°r*3
B=11.36322 - 3.91412*r + 0.18619*r*2 - 0.004099°r*3
C=-3.18600 + 3,84763*r - 0.18304*r*2 + 0.00403*r*3
F= 1+ A'c*1.5 + B*'c*2.5 + C*'c*3.5

K= [1.4*S*F*(3.1416a)*0.5)/1000

2a

—
3
=

>

i S T T T Y Y

Pipe stress due to Emergency condition is based on stresses Trom calculation SA-SW-250-255
Which are intesified due to flow in the pipe. For detall calcualtion see Attachemnt F.

CONCLUSION

tmin Since
tmin Since
«3tnom Since
wJtnom Since

30
2a

207
2a

<z 35

<= 3in & 16% of pipe circumference - OK

> 35

<= 3in &15% of pipe clrcumference - OK

Prepared By: %“‘ &Y M Date: /" 07 Zoo /
Verified By: [[2»4(5//////;:’/’03\3 ///%/

Method: [/[Design Review | ]Alternate Calculatlon { JQuat Testlng

ksi (in)*.8 oK

ksl (in)}*.5 FAIL




Carolina Power & Light Company  ESR 01-00439, REV. 0 A'ITACHMENT F_Page: 1 of S
Brunswick Nuclear Plant Structural Evaluation of UT Inspected Components .

Pipe Wall Thickpess Acceptance Criteria
— Prepared By: iﬁ" pate: ' 1* 4 ~ LoO U calculation Number: U/ A

VerfﬂedBy:/W Daw:/{/?/ﬂ/ _

Method: ¥MDesign Review_ { JAlt Calc wal Testin

Note: User Inputs ltems (1) to (7) only

1) Thickness/Wear Dota (Filename) M := READPRN("0100439.txt" ) (4) Internal Design Pressure - psig P:= 150
(flenome.pm)

(2) Months to next inspection months = 16 (5) Pipe Properties  OD := 24.0in  Tnom:= 0.375 in

(3) Component Wear Rate infyr = 0.020 .

(nofe?r:nferO.WQ to recd d|210 wear =0 (6) Allowable Stress  Sh := 15000 pst

from Filename column 2)
N Instument Emor [E = 0019 in 5% of nominaot

Define range ol subscripted variables

t:= M(') wr = if (Iwear| = 0.999,M(2) ,\vear) Points := length(t)  i:= 1..Points Points = 37
Delermine angles for use in colculalion Define oufside radius Define inside radius
360 T OD
= — = —— . th .
Arc_degree Points 180 R 2 Ri;:= }R - [(ti - IE) - —En—oliz—s-wri} if wear =0.999
Arc_degree t
Angle == —-—-ZL Arc_degree = 0.170 R- [(ti - IE) - molr;hs -wr] otherwise
P Tofal meial area of secfion (Am) Pressure area of section (Af)
Points , \ R Points ,
-
Am:= z [R‘ - (Rii)'].Angle Am =23.482 in” A= 2 (Ri)™Angle  At=428.907 in"
i=1 i=1
Cenfer of Pressure
Points .
2 .. sin{Angle) N2 . .
Z R ——2 1 (Ri;) -(Angle) |-sin[[ Arc_degree-(i — 1)] + Angle
3 5 Angle [( i) -(Ang ] g gle]
i=1
Xxp = xp = -0.02(in
P At P
Points .
2 Angl i
2 gy SdAngle) (Rii)z-(Angle)]-cos[[Arc_deng-(i —1)] + Angle]
3 Angle >
i=1
= =-0.03in
yp At yp
The an radians} fo the cenfer of pressure The angle (radions) fo the center of the pipe wall
X
Ocp = if{(lypl > 0.0001),atan(—2),0‘0] Bcp = 0.570 Oc:=6cp+ Oc =3.711
Yp
—
Cenlrold (inches) of the pipe metal areg
At At
Xxm:= -Xp xm = 0.370 ym = ——-yp ym =0.578

Am Am



Carolina Power & Light Company ESR 01-00439, REV. 0 ATTACHMENT F _Page: 2 of 5
Brunswick Nuclear Plant

Pipe Wall Thicknegs Ac nce Criteria Structural Evalu?tion of UT Inspected Components
o~ Prepared By: Date: 1§, « 01‘ < p1 Calculation Number: g3 A
Verified Byy A s Date://, / 7/ / of Revision: {)

Method: siqn Review It Calc [ JQual Testin

Metal Area Moment of Inerfia About Original Axis

Arc_d (i~ 1
- i'Si“(2'!"trc_dcgree-i) _ Arcdegree(i — 1) _

Points R — (Rii)4 Arc_degree-i
2 4 2

Ix = 2 2

i=1

-;—l-sin[Z-Arc_degree(i - 1)]]

Ix = 1611.381

1 Ar (i — 1
2 + :-sin(Z-Arc_degree-i) - C"ngr;c @ )

i 4
Poinis R - (in) [ Arc_degree-i

y= 3 4

i=1

-1
+ —‘—‘—-sin[2~Arc_dcgrec-(i - 1)]]

Iy = 1678.685 o'

Points R4 _ (Ri‘)4 1 ) s I . ) ,
Ixy = z —4——-——— ;-sm(Arc_dcgrcc-l) -—E~sm[Arc_dcgrce-(1 - 1] Ixy = —45.432 1

i=1

Metal Area Momenti of Inerlia About Neutral Axis

Ixp:= Ix - Am-ym2 Iyp=1ly— Am-xm’ Ixyp:= Ixy ~ Am-xmrym

Ixp = 1603.531 n° Iyp = 1675.467 n* Ixyp = -50.458 in®

Minimum Principal Moment of inerlia with Respect fo Neulral Axis

2
Ixp — 2
Imin := IXP; Iy —j( Xp 2 Iyp) + Ixyp2 Imin = 1577.533 in*

Maximum Distance from the Exireme Pipe Oufside Surface to the Cenfroid of the Pipe Wall

Rmax =R + Jxm“’ + ym2 Rmax = 12.687




~

ESR 01-00439, REV. 0 ATTACHMENT F

Page: 3 of §

Carolina Power & Light Company
' Pipe Wall Thickness Acceptance Criteria

Structural Evaluation of UT Inspected Components

- pate3184 - 1001 Calculation Number: o
Date: ///7/?/ Revision: 2
7 4
Method: [ [Design Review [ JAlt Calc [ JQual Testing
CONCLUSIONS

Average Longitudinal Pressure Stress

P-At
Spave = ——

Am
Spave = 2740 psi

Section Modulus of Nominal Wall Section

_1:_.0134 - (OD - 2-Tnom)*
oD

Znom :=

Znom = 161.8:in°

tongitudinal Bending Stress Increase Factor

Znom
= = 1.302
Y Zmin Y
NOITE: if the average component thickness is less
than manufaciurer’s minimum thickness, then the
above longitudinal Bonding Stress Increase Factor

must be increased by the SIF rafio of the component
(Siftavg/SiFinom).

Prossure Moment Stress

Mp:==x 'Rz'P'(\] xm’ + ymz) Spb:= —“"—Mp‘R.max

Mp = 46589 in - Ibs

Minimum Secfion Modulus Reduced Secfion

Imin

Zmin ==
Rmax

Zmin = 124347 in’
Total Factored Longifudinal Pressure Stress
Spave + Spb=3114

Hoop Wall thickness
P-OD

————— Tmin = 0.120
2-(Sh + P-0.4)

Tmin ;=

Teoe, := R ~Ri; (end of evaluation period pipe wall thickness wifh considerations for wear and instrument efror)
Pipe Wall Thicknesses

0.53 T T ] T T T T
= X
2 Tnom g4
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reforance: AN UPDATE ON THE SECTION Xt APPROACH FOR EVALUATION OF PIPING THINNING DUE TO FLOW
ACCELERATED CORROSION by Deardort!, Randall and Chexal Prasented at the 1993 ASME Pressure Vessel and

Piping Confesence, July 25-29, Denver, Colorado
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(0.438)
0.399
0.383
0.404

INPUT ECHO

0.389 The inspection data shown in the Input Echo, is extracted from Attachment C

0.382 NDE Inspection Report. -
The Erosion rate used in this evaluation was calculated based on assumption that

0.365 pipe was installed 20 years ago (actually Unit 2 became operational in 1976) at

0.362 nominal wall of 0.375"

0.370 The review of the inspection data for flawed band, shows no corrosion process in

the pipe.

0.370 The flaw in the pipe was modeled as a 2" long pipe segment with 0° wall thicknes

0.373 {0 asure conservative approach for above structural evaluation.

0.365
0.378
0.349
0.350
0.361
0.347
0.400
M =| 0.331
0.351
0.380
0.357
0.370
0.000
0.350
0.361
0.342
0.336
0.359
0374
0.386
0.376
0.356
0378
0.383
0.397
\ 0401
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1. Component Properties  |_____Pipe I |
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Verified By./ [ ol i fgrees” Datel /// f/ﬂ/

Pipe OD 24.000 in

Component (D: 24°NPS std wall Trom 0375  in-Nom wWall
Line Number: ~2-SW-103-24-157 Thoop 0.120 in - Code Wall
Drawing No. _ 2-FP-60865 03Tnom 0113 in
Design Pressure (pSig) 150 Tmin/Tnom  0.1200.375 in
Operating Temp. (deg F) 105 Tty 0.328  in-Man Min Wall
Material , A106 GR 8 Tmeas =~ 0120  in-MinMeas
Welded Attachment NA Wear Rate 0.020 infyr

2. Component Classification

Safety Relatea (Q-A) Non-Q, Seismic Non-Q

X

3. Stress / Design information Reference

Pipe stresses were extracted from calculation SA-SW-250-255 for Line 2

I

-SW-103-24-157 segment between valves SW-V104 & SwW-V105,

nodal points 3390-3440, and represents maximum enveloped values.

4. Stress Increase Calculation

Stress Muttipllers based on:  [x ] Uniform Thi ing [ ] iath inning (include pressure
Exist
Loading Condition Stress {(psi) : Multiplier Code wWali Revised Stresses (psi)
Pressure Stress (Sip) 1068 NR 3114.00 3114
Deadweight (DW) 1455 1.31 NA 1906
OBE 937 1.31 N/A 1227
DBE 1411.00 1.31 N/A 1848
5. Stress Combinations
Loading Combination Total Stress (ps Allowable Stress (psi)
EQ. 11 Sip + DW 5020 Sh= 15000
EQ. 12U, Sip + DW + OBE In 6248 1.2Sh = 18000
E£Q. 12E, Sip + DW + DBE+DBE 6868 1.8Sh = 27000

6. Conclusion

Minimum Acceptable Pipe Wall Thickness = see comments_jinches

Based on: [ X ] Structural Review { ] Thickness Critefia
[ ]Hoop Stress { } Tmin/Taom > 0.55 (Q-D)
{ ]Longitudinal Stress { ] Tpred > 0.55Tnom (Q-D}
COMMENTS
For 831.1 Code equation pipe stress loading conditions and pipe stresses see calcualtion SA-SW-250-255
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