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On July 29 I 1998, indications of leakage through reactor coolant system (RCS) 
instrumentation tubing were discovered. The subject tubing is used for RCS flow 
indication and protection and is an ASME Code Class 2 component. Following initial 
evaluation of the condition, on July 30 f 1998, the Technical Specification for ASME 
Code Class 2 leaks was entered, and the line was isolated. A four hour notification 
was made to the NRC in accordance with 10CFR50. 72 (b) (2) (i). Additional walk-downs 
resulted in the discovery of leakage indications on the tubing of five other RCS 
instrument lines and on tubing in the pressurizer liquid sample line delay coil. 
Small accumulations of dried boron on the outside of the tubing were the only 
indications of leakage. The affected tubing is Type 304 stainless steel tubing that 
contains reactor coolant. The affected lines are ASME Code Class 2 components and 
are designed to maintain the RCS pressure boundary. The failure mechanism is 
transgranular stress corrosion cracking initiated from the outside diameter due to 
the presence of contaminants on the outside surf ace of the tubing. The source of the 
contaminants cannot be definitely determined. Corrective actions taken include 
replacing the affected tubing. Planned corrective actions include inspecting the 
Salem Unit 1 tubing during the next outage of sufficient duration, performing swipe 
testing of exposed stainless steel tubing at both Salem units, cleaning tubing if 
required, and emphasizing cleanliness requirements with appropriate personnel. 
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*Energy Industry Identific~tion System (EIIS) codes and component function 
identifier codes appear as {SS/CCC}. 

IDENTIFICATION OF OCCURRENCE 

Event Date: July 30, 1998 

CONDITIONS PRIOR TO OCCURRENCE 

At the time of discovery, the reactor was in Mode 5 to enable replacement of 
the pressurizer safety valves. Prior to the shutdown of the reactor, the 
plant had operated for several months following an extended outage that had 
lasted for more than two years. During the extended outage, the reactor 
coolant system (RCS) tubing and Sample System (SS) tubing contained a .I 
solution of water and boric acid and dissolved oxygen. There were no 
structures, systems, or components that were inoperable at the beginning of 
the event that contributed to the event. 

DESCRIPTION OF OCCURRENCE 

On July 29, 1998, during a walk-down of the Salem Unit 2 steam generators, 
indications of leakage through nearby reactor coolant system (RCS) 
instrument tubing were discovered. The subject tubing is used for RCS flow 
indication and protection and is an ASME Code Class 2 component. Following 
initial evaluation of the condition, on July 30, 1998, Technical 
Specification 3.4.11.1, Action b was entered for the ASME Code Class 2 leak, 
and the line was isolated. On July 30, 1998, at 1232, a four hour 
notification was made to the NRC in accordance with 10CFR50. 72 (b) (2) (i) as 
an event found while the reactor is shutdown that, had it been found while 
the reactor was in operation, would have resulted in the nuclear power 
plant, including its principal safety barriers, being seriously degraded. 
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In response to the identified condition, walk-downs were performed of 
selected portions of the Sample System tubing within the RCS pressure 
boundary and all accessible RCS tubing within the RCS pressure boundary. As 
a result, indications of leakage were discovered in five other RCS 
instrumentation.lines. An indication of leakage was also observed on the 
pressurizer liquid sample line decay coil tubing. The affected lines were 
uninsulated. Walkdowns of selected insulated tubing were also performed 
with no indication of additional leakage. 

Small accumulations of dried boron on .the outside of the tubing were the 
only indications of leakage. The affected tubing is Type 304 stainless 
steel tubing that contains reactor coolant. The tubing outside diameters 
for the RCS instrument lines and Sample System are 0.375 inches and 0.5 
inches, respectively. The affected lines are ASME Code Class 2 components 
and are designed to maintain the RCS pressure boundary. 

This event is being reported pursuant to 10CFR50. 73 (a) (2) (ii) as a condition 
that resulted in the nuclear power plant, including its principal safety 
barriers, being seriously degraded. Specifically, the through-wall leak is 
considered a degradation of the RCS pressure boundary. 

CAUSE OF OCCURRENCE 

The failure mechanism of the tubing is transgranular stress corrosion 
cracking initiated on the outside diameter surface. The presence of local 
residual stresses due to mechanical distress and the presence of 
contaminants, such as halogens, phosphate, and sulfate on the outside 
surface of the tubing contributed to the cracking. 

PREVIOUS OCCURRENCES 

A review of LERs issued in the last two years for Salem Generating Station 
did not identify any similar occurrences; however, an occurrence involving a 
through-wall leak on a core spray nozzle weld at Hope Creek Generating 
Station was reported in LER 354/97-023. The cause of the Hope Creek event 
was IGSCC in the Alloy-182 weld material and an error in evaluating 
indications from the previous ultrasonic test of the weld. The corrective 
actions from the Hope Creek event could not have been expected to prevent 
the occurrence of the Salem event due to the different materials, 
conditions, and circumstances. 

NRC FORM 366A (6-1998) 
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There were no actual consequences and no impact on public health and safety. 
The potential safety consequences are considered minimal based on the 
following: 

UFSAR Section 15.3.1.1 describes a rupture of small diameter piping. An RCS 
rupture approximately equal to a 0.375 inch diameter hole could be 
accommodated by a single centrifugal charging pump. With a rupture of this 
size, the operational level in the pressurizer would be maintained, 
permitting the operator to execute an orderly shutdown. The 0.375 inch 
instrument tubing has a wall thickness of 0.065 inches, for an internal 
diameter of 0.245 inches. The 0.5 inch sample tubing has a wall thickness 
of 0.065 inches, for an internal diameter of 0.370 inches. The area from a 
break in the 0.375 inch or 0.5 inbh tubing is below the 0.375 inch diameter 
analyzed in Chapter 15 of the UFSAR and would therefore be well within the 
capability of a single centrifugal charging pump. The affected tubing lines 
are capable of being isolated from the RCS when the plant is shutdown. 

The RCS flow instruments are designed with a common high pressure tap and 
individual low pressure taps. A failure of a high pressure sensing line 
would cause all three flow channels to fail low, conservatively actuating 
the reactor protection system. A failure of a low pressure tap would cause 
the affected channel to fail high, leaving two channels available for the 
reactor protection function. The sample line is designed for providing 
reactor coolant samples for analyzing pressurizer chemistry. There is no 
safety function associated with this line. 

CORRECTIVE ACTIONS 

1. A root cause team was assembled to evaluate the condition. 

2. The tubing sections with identified leaks discovered during the extent of 
condition inspections of Unit 2 were replaced during the outage utilizing 
the. original configurations and materials. These actions restored the 
structural integrity of the ASME Class 2 pressure boundary and allowed 
Technical Specification Action Statement 3.4.11.1 to be exited. 

3. Samples of the removed tubing were sent to Westinghouse for metallurgical 
analysis. 
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4. Selected Salem Unit 1 RCS and Sample System tubing within the RCS pressure 
boundary will be inspected for evidence of corrosion and leaks during the 
next outage of sufficient duration. Selected Salem Unit 2 tubing will be 
re-inspected during the next Unit 2 refueling outage. 

5. Swipe testing for contaminants will be performed at both Salem units for 
selected uninsulated tubing. Based on the results of the swipe testing, 
cleaning will be performed, if necessary. These actions will be completed 
prior to startup from the next refueling outage for each unit. 

6. The cleanliness requirements for stainless steel components will be 
presented to appropriate station personnel. The presentation will 
emphasize the importance of cleanliness and the detrimental effects that 
river water contaminants can have on stainless steel components. This 
will be completed by May 1, 1999. 
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