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Attached is Licensee Event Report (LER) 50-388/2015-004-00. The LER reports an event 
involving a degraded condition due to Reactor Coolant Pressure Boundary leakage in 
accordance with 10 CFR 50.73(a)(2)(ii)(A). This event is also being reported in accordance 
with 10 CFR 50.73(a)(2)(i)(B) as a condition prohibited by Technical Specifications. 

There were no actual consequences to the health and safety of the public as a result of 
this event. 
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On April 11 , 2015, during the initial drywell walk down following shutdown for a refueling outage, a leak was 
identified on the Unit 2 "A" Reactor Recirculation Pump seal piping at a seal flange weld associated with the 
pressure and vent piping to the upper seal chamber (Connection #2). Water was seen spraying out of the 
top of the pipe in a fan pattern. 

This event was reported under 10 CFR 50.72(b)(3)(ii)(A) per the guidance of NUREG 1022, Revision 3, 
Section 3.2.4 as a degraded condition (EN 50976). This event is also being reported as a Licensee Event 
Report (LER) in accordance with 10 CFR 50. 73(a)(2)(ii)(A) and 10 CFR 50. 73(a)(2)(i)(B). 

The direct cause of the weld crack was determined to be high cycle, low amplitude vibration fatigue. The 
apparent cause involved the combined effects of an unrecognized system vibrational mode and a stiff pipe 
connection to the seal flange. Causal factors included the presence of a stress concentrator (minor lack of 
fusion) on the root of the weld and two early life cavitation events in 1983. Piping configurations for the 
Unit 2 pumps were modified to add flexibility in the pipe run between the seal flange and first support and to 
minimize vibration modes coincident with known pump resonance frequencies 1X, 2X, and 5X. Piping 
configurations will be modified for Unit 1 during the next refueling outage (the affected connections on Unit 1 
are not reactor coolant pressure boundaries) . 

There were no actual consequences to the health and safety of the public as a result of this event. 
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Other than the leaking weld itself, there were no structures, systems, or components that were inoperable at 
the start of the event that contributed to the event. 

EVENT DESCRIPTION 

On April 11, 2015, during the initial drywell walk down following shutdown for a refueling outage, a leak was 
identified on the Unit 2 "A" Reactor Recirculation (RXR) [EllS System Identifier: AD] Pump [EllS Component 
Identifier: P] seal piping at a seal flange weld associated with the pressure and vent piping to the upper seal 
chamber (Connection #2) . Water was seen spraying out of the top of the pipe in a fan pattern. A timeline of 
relevant events follows: 

In 1983, there were two cavitation events on the Unit 2 "A" RXR pump (2P401A). 

In December 1999, an engineering change was implemented that added a pipe support to the pump motor 
stand, removed the spring can, added 2X1 welds, and replaced a 45 degree elbow with a bend. 

In August 2000, an engineering change added a%" X 1" reducing coupling ten inches from the union, 
replaced the %" piping with 1" piping from the coupling to the flange, and modified the pipe support for a 1" 
pipe. 

In May 2013, an engineering change was implemented to replace the 2P401A shaft and related 
components. 

On Apri110, 2015 at approximately 2347, the Unit 2 mode switch was placed in shutdown commencing the 
Unit 2 1 ih refueling and inspection outage {RIO). 

On April 11, 2015 at approximately 0415, the initial drywell entry was commenced. 

On April 11, 2015 at approximately 0555, the control room was notified of leakage from the 2A Reactor 
Recirculation Pump seal line. 

On April 11, 2015 at approximately 0958, the control room was notified that the leakage was pressure 
boundary leakage. 

This event was reported under 10 CFR 50.72(b )(3)(ii)(A) per the guidance of NUREG 1022, Revision 3, 
Section 3.2.4 as a degraded condition (EN 50976). This event is also being reported as a Licensee Event 
Report (LER) in accordance with 10 CFR 50.73(a)(2)(ii)(A) and 10 CFR 50.73(a)(2)(i)(B). 
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NARRATIVE 

CAUSE OF EVENT 

The direct cause of the weld crack was determined to be high cycle, low amplitude vibration fatigue. 

The apparent cause involved the combined effects of an unrecognized system vibrational mode and a stiff 
pipe connection to the seal flange. The vibrational mode was introduced in 2013 during a replacement of 
the motor, shaft, and seal that included piping changes to accommodate an elevation change. The stiff pipe 
configuration was introduced during piping and pipe support modifications made in 1999 and 2000. 

Causal factors included the presence of a stress concentrator (minor lack of fusion) on the root of the weld 
and two early life cavitation events in 1983. The minor lack of fusion is a fairly common occurrence on this 
type of weld and does not, by itself, render the weld defective. 

ANALYSIS/SAFETY SIGNIFICANCE 

The small leak was a violation of the Unit 2 Technical Specification, Section (TS) 3.4.4, "Reactor Coolant 
System (RCS)." The RCS leakage shall be limited to no pressure boundary leakage. 

The condition was identified after the unit was shutdown. During plant operation, unidentified drywell 
leakage was measured at approximately 0.25 gallons per minute (gpm). The TS allowable is 5 gpm. The 
weld failure was a significant contributor to the overall unidentified drywell leakage. There was no evidence 
available to plant operators at the time to substantiate that leakage was from the reactor coolant pressure 
boundary. The unit was shut down for a scheduled refuel and inspection outage. During containment walk­
downs, the subject condition was identified and classified as pressure boundary leakage. 

The potential consequence was a % inch unisolable pipe leak from the Reactor Coolant Pressure Boundary. 

Based on review of the Unit 2 TS Bases (Section 3.4.4 ): 

• The allowable RCS operational leakage limits are based on the predicted and experimentally observed 
behavior of pipe cracks. The normally expected background leakage due to equipment design and the 
detection capability of the instrumentation for determining system leakage were also considered. The 
evidence from experiments suggests that, for leakage even greater than the specified unidentified 
leakage limits, the probability is small that the imperfection or crack associated with such leakage 
would grow rapidly. 

• The unidentified leakage flow limit allows time for corrective action before the Reactor Coolant 
Pressure Boundary (RCPB) could be significantly compromised. The five gpm limit is a small fraction 
of the calculated flow from a critical crack in the primary system piping. Crack behavior from 
experimental programs shows that leakage rates of hundreds of gallons per minute will precede crack 
instability 

During the April 11, 2015 entry of the drywell , identified leakage from the 2A RXR Seal piping weld was 
described as a spray out of the top of the pipe in a fan pattern as opposed to a steady stream. 
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1. Unit 2: The piping configurations for Pipe Connection #2 and #6 on 2P401A and for Pipe Connection #1 
and #2 on 2P401 B were modified to add flexibility in the pipe run between the seal flange and first 
support and minimize vibration modes coincident with known pump resonance frequencies 1X, 2X, and 
5X. 

2. Unit 1: The stiffened connections on 1 P401A and 1 P401 B (Connection #1 for each pump) are not 
reactor coolant pressure boundaries. The piping configurations for Pipe Connection #1 on 1 P401 A and 
on 1 P401 B will be modified to add flexibility in the pipe run between the seal flange and first support and 
minimize vibration modes coincident with known pump resonance frequencies 1X, 2X, and 5X. 

COMPONENT FAILURE INFORMATION 

The failed component was a seal flange weld associated with the pressure and vent piping to the upper seal 
chamber (Connection #2) for the Unit 2 RXR pump. The apparent cause involved the combined effects of 
an unrecognized system vibration and a stiff pipe connection to the seal flange. 

PREVIOUS SIMILAR EVENTS 

LER 50-387/2014-011-00: "Degraded Condition Due to Reactor Coolant Pressure Boundary Leakage Caused by 
Inadequate Weld," dated February 11, 2015. Although this was also reported as a degraded condition as a result 
of pressure boundary leakage, the cause was due an inadequate weld. 

LER 50-387/2012-007-01: "Unplanned Shutdown Due to Elevated Drywell Unidentified Leakage," dated 
November 20, 2012. 

Susquehanna identified eight condition reports (CRs) involving cracked welds on small bore piping. Seven out of 
the eight CRs identify vibration as the cause of the cracked weld, and one CR identified lack of weld fusion as the 
cause of the cracked weld. The seven CRs identifying socket weld failures occurred between 1992 and 2004. 
Susquehanna completed an initiative to mitigate the effects of system vibration on the fatigue life of socket welds 
inside containment. Volumetric inspections are performed on the socket welds considered to be most vulnerable to 
vibration-induced fatigue. The goal of the inspections is to ensure that the socket welds are of good quality with no 
latent cracks. If the weld is of good quality then the existing weld is built up with a full circumference EPRI 2x1 
socket weld overlay. If the weld is not of good quality then the entire weld is removed and a full circumference 
EPRI 2x1 socket weld is installed. Previous corrective actions appear to be effective given that no non-vendor 
weld failures have occurred since the 2004 time frame. 
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