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Document Control Manager:
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Site Vice President
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Postulated Failure of Spray Additive Tank Nitrogen Regulator Potentially Results in Unanalyzed Condition
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Abstract (Limitto 1400 spaces, i.e. ~ approximately 15 single-spaced typewritten lines) (1 6)

Qn April 15, 1998, with Units 1 and 2 in Cold Shutdown, a scenario was discovered through which a single failure might
establish a path for gaseous nitrogen or air to enter the suction piping of both Containment Spray (CTS) pumps. Under
certain circumstances, this scenario may preclude both pumps from performing their safety functions. The pumps'ailure
mode would be "gas binding," with a resultant loss of discharge pressure. It was determined that this represented an
unanalyzed condition due to a potential for both trains of the Containment Spray (CTS) system to be rendered inoperable
by a single active failure, and an ENS notification was made in accordance with 10CFR50.72(b)(2)(i) for an unanalyzed
condition. This LER is therefore submitted in accordance with 10CFR50.73(a)(2)(ii) for an unanalyzed condition.

The root cause of this condition is the failure to perform an adequate safety evaluation for the procedure revision
performed in 1981 that permanently repositioned the nitrogen shutoff valve to normally open. The 10CFR50.59 program
has been upgraded to meet current industry standards and expectations.

The postulated "gas binding" scenario was evaluated for safety significance. Other potential scenarios, involving diversion
of sodium hydroxide, were also analyzed. The probability of gas binding was low, therefore this postulated scenario had
low safety significance. Unavailability of sodium hydroxide had been previously analyzed and the postulated scenarios
had been bounded by existing analyses. Therefore the health and safety of the public was not jeopardized.
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CONDITIONS PRIOR TO THE EVENT
Unit 1 was in Mode Five, Cold Shutdown
Unit 2 was in Mode Five, Cold Shutdown

DESCRIPTION OF EVENT
During performance of a Safety System Functional Inspection of the Containment Spray (CTS) system a question was
raised with regard to the single failure vulnerability of the system relative to the Spray Additive Tank (SAT). As a result of
the subsequent review it was determined that the system did have single failure vulnerability. Scenarios were discovered
through which a single failure might establish a path for nitrogen to enter the suction piping of both CTS pumps. Under
certain circumstances, these scenarios may preclude both pumps from performing their safety functions. The

pumps'ailure

mode would be "gas binding," with a resultant loss of discharge pressure.

Nitrogen is continuously supplied to the Unit 1 and Unit 2 SATs via a pressure-reducing regulator and nitrogen supply
shutoff valves. The nitrogen is used as a cover gas to prevent dilution of the tank contents, sodium hydroxide, through
absorption of moisture from the air. The regulator is to supply nitrogen at 3 to 5 psig with a maximum pressure of 12 psig.

In 1981 a procedure change was made to the nitrogen valve line up to the SAT. The normal operating position of the
nitrogen shutoff valve was changed from closed to open. This change created the possibility that ifthe nitrogen regulator
were to fail in conjunction with the failure of a SAT low level switch or SAT valve, it would be possible for nitrogen to
become entrained in the fluid flow and enter the suction of the pumps. The pumps could then potentially become gas
bound, and unable to perform their design functions.

CAUSE OF EVENT
The cause of this event was the failure to perform an adequate safety evaluation for the procedure revision which
permanently incorporated the valve position change from normally closed to normally open. The actual change to the
procedure was accomplished via Temporary Change Sheet 3 to Revision 3, and converted into a permanent change with
Revision 4 to the procedure. No safety evaluation could be located for the Temporary Change Sheet, therefore, its
contents can only be assumed. The safety evaluation for Revision 4 was on file, however, and did not contain justification
for the "no" answers other than a statement that the procedure did not affect or interface with any safety related system.
This safety evaluation was inadequate in that it did not thoroughly consider the potential effects of the valve position
change.

ANALYSISOF EVENT
On April 15, 1998, it was determined that an unanalyzed condition existed due to a potential for both trains of the
Containment Spray (CTS) system to be rendered inoperable by a single active failure, and an ENS notification was made
in accordance with 10CFR50.72(b)(2)(i) for an unanalyzed condition. This LER is therefore submitted in accordance with
10CFR50.73(a)(2)(ii) for an unanalyzed condition

Nitrogen is continuously supplied to the Unit 1 and Unit 2 SATs by way of a pressure-reducing regulator and nitrogen
supply shutoff valves. Since implementation of the 1981 procedure change, the shutoff valves have been normally "sealed
open". By procedure, the regulator is verified to maintain nitrogen pressure between 3 and 5 psig. The nitrogen supplied
to the tank prevents dilution of the tank contents, 30%-34% sodium hydroxide, through absorption of moisture from the air.
Suction piping from the SAT to the CTS eductors includes two valves in parallel. One safety function of the two valves is to
open, permitting sodium hydroxide flow from the SAT to the CTS pumps. The parallel arrangement prevents a single
failure of either valve from precluding accomplishment of this safety function. However, these two valves have another
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ANALYSISOF EVENT (cont'd)
safety function. When the SAT reaches its low-level setpoint, these valves must close to ensure that nitrogen, or air, is not
admitted into the suction piping of the CTS pumps.

The following analysis examines potential Spray Additive and Containment Spray System failure modes and their effects.
The potential failure modes of interest to this analysis are those that could lead to one or both of the following effects:

(1) Nitrogen or air being admitted into CTS pump suctions.

(2) Sodium hydroxide inventory of SAT being diverted from the CTS active flow path.

All scenarios considered the current configuration of continuous nitrogen makeup to the SAT.

Since the nitrogen regulator, 12-GRV-330, is not safety related, credit is not taken for its function. The effects of a failed
open nitrogen regulator are limited by the SAT safety valve, SV-107, set at 10+I- 2 psig. The nitrogen pressure in the SAT
is assumed to be the maximum setpoint value of the SAT relief valve, 12 psig.

The nitrogen regulator function is monitored daily from the Control Room in accordance with Procedure OHP
4030.STP.030, "Daily and Shift Surveillance Checks," by observation of IPI-200, the SAT pressure indicator.

It should be noted that while OHP 4030.STP.030 does require daily monitoring of SAT pressure, the notification limit is 1

psig, decreasing. That is, the notification limit is intended to prompt corrective action upon loss of nitrogen pressure, not an

overpressure condition.

The principal difference between operating with nitrogen normally in service and with nitrogen normally isolated from the
SAT is the response of tank pressure to decreasing sodium hydroxide level. With the nitrogen system normally isolated
from the tank, the 3 to 5 psig nitrogen overpressure rapidly decreases to zero psig as tank fluid level decreases. According
to the tank curve, the total internal volume of the SAT is 5,273 gallons. With level at the Technical Specification minimum
of 4,000 gallons, the maximum initial volume available for nitrogen is 1,273 gallons. Using the ideal gas law and an initial
nitrogen pressure of 5 psig, tank pressure will reach zero psig when the gas volume has been expanded to 1,706 gallons,
that is, after about 433 gallons of sodium hydroxide have been drained from the tank.

At zero pressure, redundant tank vacuum breakers minimize further reduction of tank pressure.

With respect to the scenarios discussed here, the primary effect of operating with nitrogen normally isolated is that, well
prior to tank fluid level being drawn down to the low level setpoint, SAT overpressure would be reduced from 5 psig to zero
psig. With nitrogen supplied continuously, tank pressure must'be assumed constant at the limiting value of 12 psig.

The following table summarizes the various scenario evaluations. For each case, two concerns are addressed:

(1) The potential for nitrogen or air to enter the CTS pump suctions, causing a failure of both CTS trains

(2) The potential for sodium hydroxide to be diverted from the active CTS flow path.

A "No" indicates that no adverse impact would result from the scenario. A "Yes" indicates that the scenario has the
potential for an adverse impact.
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ANALYSISOF EVENT (cont'd)
T

Summary of the Potential for an Adverse Impact with the Nitrogen Supply Valves Open

Case Case
¹ Description

Nitrogen or Sodium Hyroxide
Air Intrusion Diversion

Notes

Scenario 1 —Failure of SAT shutoff valve to close on low-low SAT level

1A
1B

RWST, No
Flow'WST,

Full Flow
No
No

No
No

CTS suction lined up to Refueling Water
Storage Tank (RWST) for Cases 1A and 1B

1C
1D

Recirc Sump, No Flow
Recirc Sump, Full Flow'esYes

Yes
No

CTS suction lined up to Conatinment
Recirculation Sump for Cases 1C and 1D

,Scenario 2- Failure of SAT shutoff valve and eductor shutoff valve to close on low SAT level

Yes No

Scenario 3- Failure of CTS pump to run

Yes Yes

Scenario 4- Failure of CTS pump and valves on one train after repositioning on CTS actuation

4A Aligned to RWST No No
4B Aligned to Recirc. Sump Yes Yes

Scenario 5- Loss of sodium hydroxide following application of spray termination criteria

5, Yes Yes

With the nitrogen SAT shutoff valves open, several scenarios have potential adverse impacts if the nitrogen regulator fails
open, which although possible, is not probable. With the nitrogen regulator failed closed or functioning properly, no
scenario willhave an adverse impact.

The significance of this event is minimized by several factors:

(1) the regulator must fail open;
(2) no credit has been taken for containment pressure greater than zero psig;
(3) no credit has been taken for increasing containment sump level and,
(4) no credit has been taken for operator action.

Engineering personnel reviewed the design and performance of the nitrogen regulators and concluded that the safety
significance of the potential adverse impact scenarios is low. There was no evidence that the regulator had ever failed at
the plant. A review of the design of the nitrogen regulator did not Identify any probable failure mechanism that could cause
the regulator to suddenly fail open. The vendor had no knowledge of any cases of the regulator failing open. One failure
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ANALYSISOF EVENT (cont'd)
mechanism could have caused a gradual increase in pressure over several days or longer, but such an increase would
probably have been identified by the daily operator verifications of proper nitrogen pressure.

AIIcases involving diversion of sodium hydroxide would still include the addition of most of the available sodium hydroxide
to containment spray. In those cases, the amounts of sodium hydroxide added to the spray would be sufficient to maintain
an akaline spray. This would accomplish the function of the spray additive, to enhance the removal of iodine from the
containment atmosphere. This had been verified by past analyses of containment pH with various assumptions of reduced
volumes of available sodium hydroxide. Therefore the health and safety of the public was not adversely impacted.

CORRECTIVE ACTIONS
The nitrogen valve lineup will be revised to show a normally closed position for the nitrogen shutoff valves, and the valves
will be placed in the closed position.

Additionally, the UFSAR system flow diagrams will be reviewed against actual valve lineups to ensure that no similar
conditions exist.

No further preventive actions are required. The 10CFR50.59 program has recently been upgraded to meet current industry
standards and expectations. As previously stated in LER 315/97-019-01, complete and accurate safety screenings are
being stressed by department managers. All personnel qualified to perform safety screenings were requalified in early
1998. Although the requirements for performance of safety screenings are proceduralized, the general steps to be taken to
ensure the quality of those safety screenings were re-emphasized during the training.

Adequate barriers now exist by means of the technical review process and Safety Evaluation screening of procedure
changes to ensure that a similar event will not occur in the future, therefore no further preventive actions are being taken.

FAILED COMPONENT IDENTIFICATION
Not Applicable

PREVIOUS SIMILAREVENTS
315/97-019-01
316/81-005/01T-0
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