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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten Lines)
On May 13, 1994, with the plant in Operational Condition 5 (refueling), Engineering's extensive investigation of
problems with the drywell air cooler condensate flow transmitter led to the discovery that the condensate leakage
from the drywell air coolers was incorrectly being counted as identified leakage rather than unidentified leakage

because of a drain system piping discrepancy. As a result, the drywell floor sump drain flow monitoring system,
IDER-KC174, has been inoperable since initial plant start-up. This condition constitutes operation prohibited by
RBS Technical Specification 3.4.3.1.b.

Based on the information available, the cause of this error is indeterminate.
factors which contributed to this condition not being detected earlier: 1) inadequate pre-operational testing of the
reactor cortvinment floor and equipment drain system within the drywell prior to initial plant start-up, and 2)
inadequate acceptance criteria in the periodic preventative maintenance task for the inlet piping to the equipment
and floor drain sumps.

However, there are two causal

Since other leak detection systems were available to indicate any significant reactor coolant pressure boundary
leakage, there was no impact on the safe operation of the plant or the health and safety of the public as a result
of this condition,
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REPORTED CONDITION

On May 13, 1994, with the plant in Operational Condition § (refueling), it was discovered that the
condensate leakage from the drywell air coolers was being routed to the reactor building equipment drain
sump, 1DER-TKI1 (*TK*), rather than to the reactor plant floor drain sump, IDFR-TK1 (*TK*). Asa
result, leakage from the drywell air coolers has been counted as identified leakage rather than unidentified
leakage by the drywell floor sump drain flow monitoring system, |DER-KC174. The inability of the leak
detection system to properly classify leakage as identified or uniuentified prevented compliance with RBS |
Technical Specification 3/4.4.3, "Reactor Coo'ant System Leakage,"” which requires that the drywell and
pedestal floor sump drain flow monitoring system be operable in Modes 1 through 3. This condition has
existed since initial plant start-up. Therefore, this condition is reportable as operation prohibited by
Technical Specifications in accordance with 10CFRS0.73.

INVESTIGATION

During the fifth refueling outage, Engineering personnel were conducting tests to determine if the drywell
air cooler condensate flow transmitter, 1E31-FTNO21, (*FT*) was functioning properly. Because of initial
installation problems which affected its performance and reliability, the drywell air cooler condensate {low
transmitter has been inoperable since plant start-up. The most recent effort to correct these problems was
completed shortly after refueling outage (RF) 4. During fuel cycle §, the flow rate output indicated by the
drywell air cooler condensate flow transmitter was consistently higher than the recorded total unidentified
leakage rate provided by the drywell floor drain sump monitoring system. The drywell floor sump drain
flow monitoring system, which monitors all unidentified leakage, should always indicate more leakage than
that shown on the drywell air cooler condensate flow transmitter. A complete investigation including a
review of system drawings and testing of the system was performed to determine the exact cause of the

discrepancy.

As a result of this testing, it was determined that the drywell air cooler condensate flow transmitter has been
providing an accurate indication of condensate flow (unidentified leakage) from the drywell air coolers since
it was repaired shortly after RF-4. Further investigation revealed that the unidentified leakage from the
drywell air coolers has been counted as identified leakage via the reactor building equipment drain sump
rather than unidentified leakage via the reactor plant floor drain sump due to a piping error. Drywell floor
drain hub DNH-1105 (*DRN*) does not connect to the reactor plant floor drain sump as shown on plant
drawings (FSK-23-6Q and EB-10A). Instead, the drywell floor drain hub is connected to the reactor
building equipment drain sump.
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ROOT CAUSE

The piping error described in this report was made during construction. The cause of this error cannot be
determined from the information available. However, there are iwo causal factors which contributed to this
condition not being detected earlier.

The first causal factor is inadeonate pre-operational testing of the reactor containment floor and equipment
dre - system and the drywell cooling system within the drywell prior to initial plant start-up. Based on a
review of the Hydrostatic & Flushing Preoperational Acceptance Test Procedure for the reactor containment
floor drains (1-FP-609-5), the test did not verify that the individual drain hubs and floor drains were
connected to the correct sump.  The flushing test only required that water be injected into the individual
hubs and drains; it did not require verification that the flushing water was draining into the correct sump.

The Type A System Turnover Request for the drywell cooling system (1-PT-404) and the associated Master
Scope Diagrams (MS-32-9AL and 23-6Q) were also reviewed to determine if this system turnover package
verified which sump the condensate entered or if there were any exceptions noted at the time of turnover,
This review revealed that the boundary for this system ended at the funnel {drain hub) for drain piping and
that the test did not verify the final destination of the drain water past the drain hub.

The second causal factor is inadequate acceptance criteria in preventative maintenance (PM) task 2227 which
is performed during each refueling outage to verify that there is no blockage of the inlet piping to the H
equipment and floor drain sumps. The acceptance criteria for this PM task requires that the technician
verify that the water being injected into the inlet piping for the sump being tested actually erters the sump
by visual inspection after opening the manway on the respective sump or by watc!ing the associated sump
level indicator (*IL*) rise.  This acceptance criteria is inadequate because controls cannot be placed on the
other influent water supplies into these sumps during the test period. Other sources of water entering the
sump may mask the water being used to perform the test or be mistaken for the water being used for the
test. Water is continuously entering these tanks, and it is possible for the technicians performing the test to
mistake water from other sources for the water being used for the test.

The installation error noted in this report occurred during the initial concrete pour for the reactor building
(*NG*). Although this report involves only one installation error associated with one reactor plant floor
drain system hub located in the drywell, testing associated with the investigation of this condition was it
expanded 1o include both the reactor plant floor drain system and reactor building equipment drain system in
the drywell as well as in contaizment. The expanded test was conducted to ¢atermine if there were an;
generic installation or inspection practices used by the original Architect Engineer (AE) at RBS which
needed to be addressed.  Based on the tests performed, no other errors were found in the floor and
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equipment drain systems. Therefore, the condition described appears to be an isolated occurrence in the
reactor containment floor and equipment drain system and the drywell cooling system that does not
represent a problematic issue or generic deficiency in the AE's installation and inspection programs. No
similar events have been reported.

CORRECTIVE ACTIONS

The installed configuration of the floor and equipment drains in the containment and drywell were verified
via testing and were found 1o be instalied in accordance with existing design documents, with the exception
of drywell floor drain hub DNH-1105.

The remaiming corrective actions for the reported condition and findings discussed in the root cause
determination are summarized below,

1) Modification request (MR) 94-0060 rerouted the drywell air cooler drain line from drywell floor
drain hub DNH-1105 to floor drain DNF-1102 and identified DNH-1105 as an equipment drain hub.

2) Prior to its next performance, PM task 2227 will be revised to require that the leakage rate into the
sump be monitored via the ERIS computer (*CPU*) rather than by visual examination of the sump
or denoting level changes on the sump level indicator. This will provide a more accurate means of
verifying drain system operability.

SAFETY ASSESSMENT

The purpose of monitoring for unidentified leakage is to detect significant reactor coolant pressure boundary
(RCPB) degradation in an effort to minimize the potential for gross boundary failure. Should a crack in a
RCPB pipe occur, the purpose of the unidentified leakage detection system is to provide an alarm to the
plant operators when the leak rate exceeds a predetermined value, usually a value less than S gallon< per
minute (GPM). The alarm wams the plant operators that a leak has developed and plant shutdowa may be
required to determine the source of the leakage.

The drywell floor sump drain flow monitoring system is used as one of the primary methods for detecting
RCPB unidentified leakage. The other primary unidentified lean detection method is from a‘rborne
particulate radioactivity monitoring via radiation monitor IRMS*RE112. The particuiute channel of this
radiation monitor coatinuously samples the drywell atmosphere to detect an increase in radioactive
particulate. An increase in particulate radioactivity above normal conditions indicates *hat there is a
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potential release of reactor coolant from the RCPB.  This radiation monitor provides an alarm in the main
control room with the alert setpoint at a level equivalent to an unidentified leakage rate of 1 GPM above

normal operating conditions and the high setpoint at a level equivalent to an unidentified leakage rate of 5
GPM.

In addition to the above primary leakage detection methods, two aliernate methods are used: 1) monitoring
of condensate flow from the drywell air coolers via the drywell air cooler condensate flow transmitter, and
2) monitoring of zirborne gaseous radioactivity via radiation monitor IRMS*RE!112. One of the alternate

methods and the two primary methods must be operable to satisfy minimum RBS Technical Specification |
operability requirements.

Each of the above referenced leakage detection systems are required to be tested by RBS Technical
Specification 4.4.3.1. These tests include a channel functional test every 31 days and a channel calibration
every 18 months for the particuiate and gas channels of radiation monitor IRMS*RE112, the drywell air
cooler condensate flow transmitter, and the sump drain flow monitoring system. Additionally, a channel
check every 12 hours is required for the particulate and gas channels of radiation monitor IRMS*RE112,
and a flow test of the drywell floor drain sump inlet piping is required every 18 months. Each of these tests
have been conducted as required except the channel functional test for the drywell air cooler condensate
flow transmitter which was considered inoperable (tracking LCO 92-0276).

If a leak had developed from a piping system within the RCPB, the plant operators would have been made
aware of the condition by the operable leak detection methods. The alarms associated with the gaseous and
particulate channels of radiation monitor IRMS*RE112 would have provided early warning of a leak and
the identified and unidentified leskage rate channels of the drywell floor sump drain flow monitoring system
could have been consulted to heip evaluate the condition. Therefore, there was no impact on'the safe
operation of the plant or the health and safety of the public as a result of this condition.

Efforts were made to evaluate historical unidentified leakage to determine if the RBS Technical Specification
limit of 5.0 GPM had been exceeded. Once the drywell air cooler condensate flow transmitter was placed
into operation shortly after RF-4, Engincering routinely monitored the leakage rate shown on 1E31-FIM03
(the flow indicator for the drywell air cooler coadensate flow transmitter). Based on Engineering’s
extensive evaluation, the worst case maximum unidentified leakage rate for Cycle 5 was 3.59 GPM, well
below the Technical Specification limit of 5.0 GPM. However, the only souices of leakage rate data
available for Cycles 1 through 4 are; 1) Current Total Unidentified Leakage Rate, 2) 24 hour Average
Leakage Rate, 3) Drywell Gaseous Radiation Level, and 4) Drywell Particulate Radiation Level. Thus, a2 |

determination for Cycles 1 through 4 cannot be made with any reasonable degree of accuracy based on the
information available.
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The plant was shut down prior to exceeding the Technical Specification limit on two separate occasions when |
the leak detection monitor indicated abnormaliy high unidentified leakage. A conservat’ve administrative |
limit for unidentified leakage of approximately 4.0 GPM is used to avoid the possibility of operation nutside
of the Technical Specification Lmit. :

NOTE: Energy Industry Identification System Codes are identified in the text as (*XX*).




