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In accordance with the criteria established by 10 CFR 50.73 entitled Licensee Event
Report System, the following report is being submitted:

LER 315/1998-059-01, “Single Failure In Containment Spray System Could Result In
Containment Spray pH Outside Design.”

This revision replaces LER 315/1998-059-00 in its entirety, and is submitted to provide
the results of the root cause investigation.

No commitments were identified in this submittal.
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This revision replaces LER 315/98-059-00 in its entirety. This supplement is being issued to include the results of the root
cause investigation.

in December 1998, plant personnel identified a potential single failure in the Containment Spray System (CTS) that could result
in loss of sodium hydroxide chemical addition to one train of CTS during the injection phase. On December 30, 1998, it was
determined that this potential single failure could expose equipment in the containment to a pH lower than the 8.5 to 12.9 pH
range that it had been qualified to withstand. This was determined to represent a condition outside the design bases. This
LER is submitted in accordance with 10 CFR 50.73 (a)(2)(ii)(B) as a condition outside the design bases of the plant.

A root cause could not be determined because limited information is available today relating to the specific single failure design
decisions during the original CTS design. The most likely root cause was determined to be that the potential failure mode was
not considered in the CTS design. Immediate corrective actions were not required, since the plant was shut down and CTS
was not required.

An evaluation was performed for equipment in the environmental qualification program exposed to CTS spray without sodium
hydroxide addition. It was determined that this equipment is qualified for spray without the chemical additive and that protective
coatings and structures will perform their functions in this environment. Since structures, systems and components will perform
their safety functions when exposed to CTS spray without additive, it has been concluded that the identified condition is of
minimal safety significance.

— NRC FORM 366 (6-1998)
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CONDITIONS PRIOR TO EVENT
Unit 1 Mode 5, Cold Shutdown
Unit 2 Mode 5, Cold Shutdown

DESCRIPTION OF THE EVENT

In December 1998, a postulated single failure in the Containment Spray System (CTS) related to sodium hydroxide addition
was identified that could result in spraying water into the containment with a pH different than analyzed. If the motor operated
sodium hydroxide eductor supply valve failed closed on one train, flow through the eductor piping would be isolated and the
addition of sodium hydroxide would be affected on that train. The resulting CTS spray from the affected train would have a pH
outside the current range for environmentally qualified (EQ) equipment inside containment.

The CTS eductor supply valves are motor operated valves. The valve control circuit open and close relays have an
ungrounded “double break” contact design. This ungrounded “double break” contact circuit design is credited with preventing
spurious operation of motor operated valves. Level switches on the spray additive tank function to actuate a relay in the valve
control circuit to close the valve on a spray additive tank low level. This part of the valve control circuit does not have the
“double break” contact design. Based upon this, the open and close relay valve control circuit sections cannot be credited in
preventing the valve from failing to the closed position, and this lends credibility to the postulated event. A malfunction at the
level instrumentation area of the valve control circuit could cause the valve to fail closed. Possible malfunctions in the electrical
control circuit would include an electrical short across the non-double break contact or a malfunction of the level switches.

On December 30, 1998, it was determined that the potential loss of sodium hydroxide addition during the injection phase of a
Loss of Coolant Accident (LOCA) represented a condition outside the design bases. This LER is submitted in accordance with
10 CFR 50.73 (a)(2)(ii)(B), and replaces LER 315/98-059-00 in its entirety.

CAUSE OF THE EVENT

The root cause for this condition could not be identified because limited information related to original CTS design activities is
available today. The most likely cause was determined to be that the postulated failure mode was not considered in the CTS
design, and the potential for this type of failure has existed since original plant design.

ANALYSIS OF THE EVENT

The CTS operates in response to a LOCA or Main Steam Line Break inside containment. Sodium hydroxide solution from the
spray additive tank is added to the spray using an eductor for each train of CTS. The volume of the spray additive tank is
sized so that, when its complete volume is educted into the containment, CTS spray and sump pH are within established
limits. in the postulated event that a single valve supplying CTS flow through the eductor for one CTS train fails closed,
chemical addition to that train would be stopped. Lack of sodium hydroxide addition results in borated water from the
Refueling Water Storage Tank (RWST), with a pH of 4.5, being sprayed on components inside containment from the affected
CTS train. The equipment in the containment is qualified for a pH range of 8.5 to 12.9. Therefore, spray from the affected
train would have a pH outside the equipment’s qualified range.

An evaluation was performed to determine the pH range to which EQ equipment in the containment could be qualified. This
evaluation included the determination that EQ equipment could be qualified for a pH as low as 4.3 for 30 days in addition to
the previous range of qualification. This range covers the possible pH from CTS spray without spray additive in the postulated
event described in this LER. This evaluation also established that protective coatings and structures will retain their functions
for the same ranges of spray pH and time. Since structures, systems, and components can be relied upon to perform their
safety functions for this injection phase spray without additive, this condition has minimal safety significance.

Problems associated with containment sump pH were reported in the LER 315/98-020 series, “Containment Recirculation
Sump pH Upper Limit Exceeded Due to Analysis Input Omission”, and will not be discussed here.

NRC FORM 366A (6-1998)
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CORRECTIVE ACTIONS
No immediate corrective actions were necessary as the units were in cold shutdown at the time of discovery.

An evaluation was performed to determine the pH range to which EQ equipment in the containment could be qualified. Part
of this evaluation determined that EQ equipment can be exposed to a spray pH as low as 4.3 for 30 days and still function.

The impact of the single failure postulated in this LER on radiological consequence analyses was examined. The method
used to determine iodine removal rates for spray does not credit the positive effect of spray additive. The elemental iodine
removal rate is conservatively reduced during the recirculation phase to address the loading of the re-circulating solution
with elemental iodine. Sump pH analysis with the postulated single failure has determined that the sump pH remains above
7.0 during the recirculation phase for long term iodine retention in the sump solution. Therefore, this postulated single failure
does not affect the radiological analyses.

As previously stated in correspondence AEP:NRC:1260GH, dated March 19, 1999, "Enforcement Actions 98-150, 98-151,
98-152 and 98-186, Reply to Notice of Violation Dated October 13, 1998, a comprehensive review of systems with
significant safety impact was to be performed to insure that single failure has been adequately included in the design bases.
This review was tracked as Restart Action Plan # 3D, “Inadequate Consideration for System / Component Failure Modes.”
The NRC has completed their evaluation of the adequacy of the corrective actions taken and planned, and has closed this
action.

SIMILAR EVENTS
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