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Alternative to Install an ASME Section XI Mandatory Appendix IX 
Mechanical Clamping Device on a Containment Boundary Piping System 

Ladies and Gentlemen: 

Pursuant to 10 CFR 50.55a(z)(2), Southern Nuclear Operating Company (SNC) requests Nuclear 
Regulatory Commission (NRC) staff approval of proposed Code Alternative No. VEGP-ISl-ALT-
04-03. This Alternative will allow SNC to clamp a steam leak in a pipe-to-cap socket weld on a 
3/4-inch line off Steam Generator #2. Relief is sought from the ASME XI requirement in 
Mandatory Appendix IX-1000(c)(2) that specifies that clamping devices shall not be used on 
portions of a piping system that form the containment boundary. 

SNC requests NRC approval by July 14, 2017. 

This letter contains no NRC commitments. If you have any questions, please contact Ken Mc Elroy 
at 205.992.7369. 

Respectfully submitted, 

J. J. Hutto 
Regulatory Affairs Director 

JJH/efb/lac 

Enclosures: 
1. VEGP-ISl-AL T-04-03, Code Alternative 
2. Diagrams 
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Mechanical Clamping Device on a Containment Boundary Piping System 



Enclosure 1 to NL-17-1207 
Code Alternative Request VEGP-ISl-ALT-04-03 

1. ASME Code Component(s) Affected 

Code Class: 
Description: 

Class 2 
Pipe-to-cap Socket Weld on 3/4-inch line off Steam Generator #2 
(secondary side), Narrow Range Level Transmitter line (capped in 
1990) 

2. Requested Approval Date 

Approval is requested by July 14, 2017. 

3. Applicable Code Edition and Addenda 

ASME Section XI 2007 Edition through 2008 Addenda 

4. Applicable Code Requirements 

ASME Section XI, Mandatory Appendix XI, Article IX-1000(c)(2) specifies that "clamping 
devices shall not be used on portions of a piping system that forms the containment 
boundary." 

5. Background and Reason for Request 

On June 28, 2017, Southern Nuclear Operating Company (SNC) Operations, after 
noting increased leakage into the Unit 2 containment sumps, performed a walk-down of 
containment which revealed a steam leak from a 3/4-inch pipe-to-cap socket weld off the 
Steam Generator (SG) 2 shell. This pipe stub is an abandoned instrument nozzle 
(narrow range level transmitter line) that was capped in 1990. The leak appears to be at 
the base of the toe of the weld at the pipe cap, and the leak cannot be isolated from 
Steam Generator #2. The leak, measuring at less than 1 gpm, has shown no 
appreciable day-to-day increase based on the filling and draining operations of the 
normal containment sumps. In addition, there has been no measurable effects on 
containment pressure or temperature due to the leak. At the time of discovery of the 
leak, Unit 2 was at 100% power. 

The leaking line extends off the SG which is considered part of the containment 
boundary per plant design, and therefore, does not satisfy the provision of Mandatory 
Appendix IX Article IX-1000, Subparagraph (c)(2). The size of the through-wall crack and 
associated leakage is well below the maximum allowed per the Technical Specification 
for containment leakage during a Design Basis Accident (OBA). Installing a mechanical 
clamp on this location will provide a pressure retaining boundary and additional 
structural margin in controlling local containment leakage and mitigating degradation of 
the flaw due to flow erosion. To perform a permanent Code repair/replacement (i.e. 
pipe/cap replacement, or flaw removal and re-welding), requires Vogtle Electric 
Generating Plant (VEGP) Unit 2 to shutdown to Mode 5, cooldown, depressurize, and 
drain the Steam Generator. Considering the additional structural and pressure retaining 
properties of the mechanical clamp, the hardship resulting from cycling the plant and 
burden to plant operations to perform an unplanned shutdown is not justified by a 
compensating increase in the level of quality and safety. 
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Enclosure 1 to NL-17-1207 
Code Alternative Request VEGP-ISl-AL T-04-03 

6. Proposed Alternative and Basis for Use 

SNC proposes to install a mechanical clamping device in accordance with ASME 
Section XI, Mandatory Appendix IX on a component that forms the containment 
boundary, in lieu of implementing a permanent Code repair/replacement. As a 
compensatory measurement, SNC Operations, per a standing order, will continue to 
monitor the temporary repair daily through the use of leak rate calculations and remote 
video monitoring equipment. 

Basis for Use 

Appendix IX, Article IX-1000(c)(2) specifies that "clamping devices shall not be used on 
portions of a piping system that forms the containment boundary." While the steam 
generator shell and piping is ASME Code Class 2, the leak is located off a 3/4-inch line 
from the SG shell which is defined as part of the containment boundary in the design 
basis for VEGP Unit 2. SNC proposes to install a mechanical clamping device compliant 
with all other aspects of Articles IX-1000 through IX-6000 of Mandatory Appendix IX. 
The design will address the design requirements in Article IX-3000 for adding the 
Appendix IX clamp to the steam generator instrument nozzle using SNC's design 
processes. The design will require consideration of structural load combinations 
including seismic, dead weight, and pressure. In addition, thermal cycling and fatigue 
will be addressed. A final VT-2 visual examination of the installed clamp will be 
performed to satisfy the pressure test requirements of Article IX-5000. A detailed 
monitoring plan will be implemented consistent with Article IX-6000 and will be specified 
in the Repair/Replacement Plan. The volumetric examination specified in Article IX-
6000 is not required because the flaw is a circumferential crack meeting the exception 
provided under subsection (b). In addition, the Appendix IX clamp will not be installed in 
excess of the 3-month examination frequency specified in Article IX-6000. SNC will 
implement a permanent Code repair/replacement on the flawed weld no later than the 
end of the Unit 2 Refueling Outage 19 (2R 19) which is scheduled to start on September 
17, 2017. 

Pursuant to the code exception quoted above, the purpose of the mechanical device, 
from a containment perspective, will be only to mitigate further degradation of the 
identified flaw rather than to eliminate the potential leakage path to the environment via 
the flaw. A combination of analyses, demonstrating acceptability of the existing flaw size 
and monitoring of the clamped flaw after installation, will ensure containment operability 
is maintained until a permanent code repair can be completed. 

Based on the location and size of the flaw, the current leak is well below the calculated 
Technical Specification allowable containment leakage, and as such, does not present a 
higher risk for exceeding containment leakage limits if a OBA event were to occur prior 
to a permanent Code repair/replacement. 

The mechanical clamping device will provide structural support and act as a pressure 
retaining device for the current flaw. These functions will substantially reduce or 
eliminate further steam leakage from the flaw, mitigating the driving mechanism for 
additional degradation of the weld. Installing the mechanical clamp now and scheduling 
the repair during the outage will allow the outage management team to ensure the 
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Enclosure 1 to NL-17-1207 
Code Alternative Request VEGP-ISl-ALT-04-03 

evolution is properly planned and executed in a manner to manage the risk of the 
maintenance activity. 

Pursuant to 1 OCFR50.55a(z)(2), an alternative is being requested by SNC for VEGP 
Unit 2 based on hardship without a compensating increase in quality and safety in the 
repair of a leak on a 3/4-inch pipe-to-cap socket weld on SG #2 to allow the temporary 
repair to be in place until no later than the end of the Unit 2 Refueling Outage 19 (2R19) 
which is scheduled to start on September 17, 2017. 

Safety Basis for Application of Mechanical Clamping Device 

The basis for requesting relief from the containment boundary exception in the code 
requirements is that the clamp device will not be credited as fulfilling the containment 
boundary function during its use. Instead, it has already been demonstrated that the 
existing flaw does not result in unacceptable containment leakage, with substantial 
available margin. As such, the clamping device shall only be credited as providing a 
means for mitigating substantial degradation of the existing flaw during its use. The 
following provides more detail regarding this approach. 

The VEGP Technical Specifications (TS) 5.5.17 "Containment Leakage Rate Testing 
Program" required maximum allowable containment leakage rate, La, at peak accident 
pressure (Pa), is 0.2% of primary containment air weight per day. If this requirement is 
not met, Surveillance Requirement 3.0.1 requires the containment to be declared 
inoperable. 

The VEGP FSAR Table 6.2.4-1, footnote (i) discusses the steam generator piping and 
valves associated with the secondary side of the steam generators and states that these 
form the primary boundary to the outside environment. This Class 2 piping inside 
containment is treated as part of the containment boundary with a verification of integrity 
of the boundary accomplished during an integrated leak rate test (ILRT). The steam 
generator would likely be pressurized and water-filled following a design basis LOCA. 

The following is a summary of the containment leakage margin after factoring in the 
leakage of the SG #2 instrument tap. For conservatism, the leakage was estimated at 
Pa and compared to the containment leakage rate used in the OBA analysis (La). The 
result of the leakage calculation was as follows: 

• La= 380,456 seem @ 37 psig (accident peak pressure) 
• Last measured total leakage@ 2R18 = 207,920 seem 
• Available La margin = 380,456 seem - 207,920 seem = 172,536 seem 
• Potential leakage from flaw, assuming 1.5 gpm steam leak= 25,880 seem 
• Maximum supportable leak from flaw to maintain La = 1 O gpm 

Based on the above, VEGP Unit 2 remains within the assumptions in the safety analysis 
considering the current leakage of< 1 gpm. The leakage rate will continue to be closely 
monitored through the period of use for this clamping device. 

Per an Operations standing order, the leakage rate is closely observed using a camera 
inside of containment and daily monitoring leakage through the filling and draining 
operations of the normal containment sumps. 
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From a practical standpoint, close monitoring of leakage visually and with the sumps is 
the best way to track a condition which will likely degrade until the clamp is 
installed. However, SNC contracted with a third-party vendor to assess the structural 
integrity of the intact portion of the weld using methods consistent with the ASME 
code. It is not possible to categorize the flaw in the weld with ultrasonic techniques, and 
there is likely to be some sort of degradation and/or weld defects at the weld root. 
Therefore, the nominal wall thickness (nominal throat of the fillet weld) was calculated to 
be 0.176 inch and the impact of remaining ligament parametrically evaluated. Keeping 
the OD constant and increasing the ID conservatively assumes full circumferential 
degradation. 

The resulting critical through-wall flaw lengths were determined. 

Evaluated Wall Critical Through-Wall 
Thickness (in) Flaw Length (in) 

0.177 2.0 

0.15 1.9 

0.10 1.4 

At the current leakage rate, the current through wall flaw length is about 0.4 to 
0.45". With the current flaw and leakage monitoring plan, it is concluded Vogtle Unit 2 
can operate safely and within its safety basis for the period of time necessary to 
complete fabrication and installation of the Appendix IX clamp. 

The material composition of the existing pipe and pipe cap is carbon steel meeting the 
requirements of SA106 and SA105, respectively. The weld filler material for the socket 
welded pipe cap is E7018 and was fabricated in accordance with ASME Section II 
Appendix C SFA-5.1/SFA-5.1 M. The material composition of the Appendix IX clamp is 
carbon steel meeting the requirements of SA516 - Grade 70. 

7. Duration of Proposed Alternative 

This alternative will remain in effect no later than the end of the Unit 2 Refueling Outage 
19 (2R19) which is scheduled to start on September 17, 2017. 

8. Precedents 

None 

9. References 

1) Mandatory Appendix IX, "Mechanical Clamping Devices for Class 2 and 3 Piping 
Pressure Boundary," ASME Section XI 2007 Edition, 2008 Addenda 

2) Technical Specification Bases B 3.6.1, page B 3.6.1-3 and SNC Procedure 14300-
201-SNC703742 "Surveillance for Containment Type B & C Leakage Totalization". 
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[gl Critical/Nuclear 

Registration # F-003143 

LRS MATERIAL SPECIFICATION SHEET 
Drawn By: MWY Date: 7/5/17 Engineering Order No.: 4012483 

Checked By: HH Date: 7/05/17 

Component Material Specification MTR coc N.R. 

ENCLOSURE/STRONGBACK 
ENCLOSURE SA 516 GR 70 I SA 350 LF2 CL 1 I CL 2 x x 
STRONG8ACK SA 516 GR 70 I SA 350 LF2 CL 1 I CL 2 x x 
FLAT8AR SA 516 GR 70 I SA 350 LF2CL1/CL2 x x 

FASTENERS 
STUDS SA 193 GR 87 x x 
NUTS -STUDS SA 194 GR 2H x x 
ALL THREADS SA 193 GR 87 x x 
NUTS - ALL THREADS SA 194 GR 2H x x 
STRONG8ACK - STUDS SA 193 GR 87 x x 
STRONG8ACK - NUTS SA 194 GR 2H x x 

MISCELLANEOUS 
INJECTION VALVE SEE DRAWING SHEETS 4-6 x x 
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