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Document' Control' Desk
U.LS.' Nuclear: Regulatory Commission
Washington,.D.5 C. c 2.0555# ,

,

i Subject: LCatawba' Nuclear Station, Unit 1 ;!

Docket'No. 50-413
LER'413/.89-11.&

Gentlemen: .

L . J.. ..

Pursuant to 10 CFR'50.73 Section (a) (1) and (d), attached'is Licencee Event
Report 413/89-11 conserning'a Technical Specification 3.3.3.8 violatien.

This event was considered to be of no significance with respect to the health and
"~ safety of the public.

Very truly yours,-

W
pc

+ 'llal B.' Tucker

JGT/U1-89-11

xc: Mr. S. D. Ebneter American Nuclear Insurers
-Regional Administrator, Region II c/o Dottie Sherman, ANI Library
U.;S. Nuclear Regulatory Commission The Exchange, Suite 245

Y 101 Marietta Street, NW, Suite 2900 270 Farmington Avenue
Atlanta,-Georgia 30323 Farmington, CT 06032"

M & M Nuclear Consultants Mr. W. T. Orders
"1221 Avenue of the Americas NRC Resident. Inspector
New York, New York 10020 Catswba Nuclear Station

INPO Records Center
Suite 1500
1100 Circle 75-Parkway
Atlanta, Georgia [[
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From January 31, to April 13, 1989, the Technical Specification 3.3.3.8
compensatory ar. tion requiring Lower Containment temperature monitoring, was not
performed due to appropriate Unit 1 Operating personnel not being notified of
the inoperability of the ionization smoke detectors. Unit 1 Lower Containment
detectors had been previously identified on a Problem Investigation Report (PIR)
as having an operability problem. In review of the PIR, Design Engineering
determined that both Units' Lower Containment cetectors should be considered
inoperable and notified Compliance personnel. Unit 2 Operating personnel were
notified by Compliance and the hourly temperature compensatory action was
established. However, notification to Unit 1 Operating personnel was not made.
On April 13, 1989, Operating personnel questioned continuance of the
compensatory action as Unit 2 was being shutdown. The need for the Unit 1
surveillance was recognized and then established. The ionization smoke
detectors are scheduled to be replaced witn a more reliable photoelectric smoke
detector on both Units. Compliance will reemphasize the need to notify all
appropriate personnel in the event of component inoperability. Unit 1 was in
Mode 3, Hot Standby, through Mode 1, Power Operation, throughout this incident.
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. BACKGROUND

There~are 126 smoke detectors in Lower Containment as a part of the Fire 1

Detection System [EIIS:IC] (EFA). The Hochiki model SIF-24F Ionization Smoke
Detector has two chambers: an outer sampling chamber and an inner balance
chamber. Smoke or invisible combustion gases can penetrate the outer chamber,
but the inner chamber is closed to prevent entry. With both chambers ionized by

--a single radioactive source (Americium 241), a small current flows between the
two chambers. The presence of visible smoke or invisible combustion gases will
affect the current flow in the outer chamber. This will cause a change in the

.

voltage ratio between the chambers. This difference is amplified by the
detector aN will initiate an alarm once the smoke achieves 4% per foot ofL

obscuration. All of the smoke detector alarms are inputed to the Fire
-Protection Panel-[EIIS:NA] located inside the Control Room.

Technical Specification 3.3.3.8 states that as a minimum the fire detection
instrumentation for each. fire detection zone ahown in Table 3.3-11 shall be
operable whenever the equipment protected by the instruments is required to be
operable.

The Limiting Condition for Operation requires that if more than one-half of the i
'

Function A fire detection instruments in any fire zone shown in Table 3.3-11
inoperable, or with any Function B fire detection instruments shown in Table
3.3-11 inoperable, or with any two or more adjacent fire detection instruments
shown in Table 3.3-11 inoperable, within 1 hour establish a fire watch patrol to
inspect thc zone (s) with the inoperable instrument (s) at least once per hour, ,

unless the instrument (s) is located inside the Containment, then inspect that
Containment [EIIS:NH] zone at least once per 8 hours or monitor the Containment
air temperature at least once per hour at the locations listed in Specification
4.6.1.5.

j
. Surveillance Requirement 4.6.1.5 requires that the Upper Containment average air
temperature shall be the arithmetical average of ambient air temperature
monitoring stations located in Upper Containment. Temperature readings shall be
obtained at least once per 24 hours from the elevation of 653 feet at the inlet
of each operating upper Containment ventilation unit and verified to be between
75 and 100 deg. F. The Lower Containment average air temperature shall be the ;

arithmetical average of ambient air temperature monitoring stations located in
the Lower Containment. Temperature readings shall be obtained at least once per
24 hours from the elevation of 570 feet at the inlet of each operating Lower
Containment ventilation unit and verified to be between 100 and 120 deg. F.

|
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EVENT DESCRIPTION

On July 14, 1987, Exempt Variation Notice CE-1221 was written to replace all
Rixson Firemark smoke detectors with Hochiki ionization smoke detectors due to
the Rixson model_ losing its Underwriters Laboratory approval. On December 31,,

1987,'the replacement was complete. The Hochiki smoke detectors in the Turbine
Buildings [EIIS:NM], Auxiliary Building [EIIS:NF] and Service. Building
[EIIS:MF], have not experienced any operational problems since the changeout. ;

I'On November 25, 1987, the smoke detectors had began alarming during Integrated
Leak Rate Testing (ILRT). Instrument and Electrical personnel initiated Problem

.

'

Investigation Report (PIR) 1-C87-0341 to identify alarming Hochiki smoke
detectors in the Unit 1 Containment Building. Hourly temperature monitoring per
Technical Specification 3.3.3.8 was initiated. The Hochiki detectors were |

!laboratory tested and shown to be within sensitivity limits up to 5 pounds
pressure over ambient. As ILRT pressure exceeded 5 psig, the cause of the false
smoke detector actuation during ILRT was understood. Upon completion of the
Unit 1 ILRT,.all.of the Hochiki detectors were removed and bench tested. Bench ;

test results revealed no damage to the detectors.

On January 9, 1989, Standing Work Requests (SWRs) 3610, 3611, 3612, 3515 and
3616 were completed to change out ionization smoke detectors in Lower

'Containment during the Unit i refueling outage. The operating smoke detectors
in the Containment Building were changed out with recently calibrated smoke
detectors. The removed smoke detectors were checked to ensure the detectors
still met the calibration requirements. Thirty seven percent of the smoke
detectors failed operability testing. Maintenance Engineering Services (MES)
personnel initiated PIR 1-C89-0016 to identify the high failure rate. Design
Engineering reviewed the problem and responded to Compliance on January 31,
1989, with an inoperability letter stating that both Unit 1 and Unit 2 Lower-
Containment Hochiki fire detectors should be considered as inoperable. Unit I
was in Mode 3, Hot Standby, and Unit 2 was in Mode 1, Power Operation. A
Compliance staff member issued a Technical Specification Operability
Notification Sheet (TSONS) for Unit 2 and started compensatory action, but did
not for Unit 1. The Compliance Staff Member was aware that the Unit i detectors
had been recently changed out with recalibrates detectors of the same type,
which may have contributed to not initiating the Unit 1 TSONS.

Following issuance of the TSONS, Unit 2 Control Room personnel started
monitoring the Lower Containment temperature on an hourly basis. The Unit 1
Control Room continued to monitor Lower Containment temperature on a 12 hour
' basis'per Technical Specification 4.6.1.5.

On February 15, 1989, MES shipped five smoke detectors from Lower Containment to
-Hochiki Electronics for failure analysis. On February 17, 1989, it was
concluded by.the Hochiki engineering staff that the high level of radiation w,s
the cause of a failed field effect transistor.
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On March 27, 1989, SWR's 3613, 3614, 3615, 3517, and 3617 were completed to
changeout the Unit 2 Containment smoke detectors with recently calibrated smoke
detectors. The removed detectors were checked and 50% of the detectors failed
operability testing.

On April 13, 1989, blit 2 Operations personnel-inquired as to whether the hourly
temperature requirement was still necessary during the upcoming Outage.
Discussions with MES and Compliance verified the need to continue the Unit 2
compensatory action, and need to initiate Unit 1 compensatory action. PIR
1-C89-0146 was initiated by Compliance to identify the missed hourly I

compensatory action for Unit 1 Lower Containment. Control Room personnel
initiated the hourly compensatory temperature surveillance as required.

Unit 1 and 2 Containment Building ionization smoke detectors are scheduled to be i

replaced with photoelectric smoke detectors. Unit 1 had been in Modes 3, Hot
Standby, through Mode 1, Power Operation, during this incident.

CONCLUSION

This incident has been classified as inappropriate action, due to Unit 1
Operating personnel not being notified by the Compliance Staff Member of the
inoperable Lower Containment smoke detectors. The Design Engineering letter did
state that both Units detectors were to be considered as technically inoperable.
The need to properly notify all affected Units in the events of component
inoperability was reemphasized to the Compliance Staff. This corrective action
will provide a higher level of awareness to ensure both Units are thorcughly
considered on all operability concerns.

This incident is also attributed to'a design deficiency due to the application
of smoke detectors in an environment which degrades their performance. Design
Engineering recognized the need for the ionization smoke detectors to perform in
a radiation environment. However, due to general unavailability of a qualified |

detector the requirement was not specified on the requisition.

Design Engineering has been working with the manufacturer to determine an
alternative smoke detector. It was determined that the high level of radiation

,

present in the area of installation was the cause of the 37% failure rate on
Unit 1 and the 50% failure rate'on Unit 2. The manufacturer has recommended to .

change over to a photoelectric design since all ionization detectors would be
affected by radiation. The photoelectric detectors have been found to be
slightly affected by radiation, however, they should have a lower failure rate. |

After installation of the photoelectric detectors, established surveillance !

will ensure detector reliability providing an outage of adequate duration occurs
per Technical Specifications.

The ionization smoke detectors have had a previous failure problem (PIR
1-C87-0341) where, during Integrated Leak Rate Testing, the detectors would
alarm at 5 pounds pressure over ambient. This PIR was resolved when it was

~
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determined Containment Spray (EIIS:BE) would actuate at 3 pounds over ambient )
' pressure so that the Containment Building smoke detectors should not be
subjected to that pressure during normal plant operation. Their operation is
not required during post-accident conditions.

During the past 12 months, there have been no other Technical Specification
violations due to inappropriate action, in which required action was omitted. ;

'

Therefore, this is not considered to be a recurring event.

A review of the past 3 years did not indicate any incidents where inoperability -

notifications were made on one Unit but not on the other. The unexpected i

alarming in 1987 of the ionization smoke detectors located in Containment due to
pressure problems, and again in this report due to radiation appears to indicate
a recurring problem with this type detector in a Containment environment.

CORRECTIVE ACTION

SUBSEQUENT

1) Compliance notified Unit 1 Operations to establish an hourly Lower
Containment temperature compensatory action.

2) Unit 2 Operations continued the hourly Lower Containment temperature
compensatory action.

3) The need to properly notify all affected Units in the event of
component inoperability was reemphasized to the Compliance Staff.

PLANNED
,

1) Variation Notices CE-2304 and CE-2305 will replace the ionization
smoke detectors with photoelectric smoke detectors in both Units'
Lowsr Containments.,

!

SAFETY ANALYSIS

The 126 ionization smoke detectors in Lower Containment are utilized to detect
smoke or combustion products in any area of Lower Containment. If an actual
fire occurred, the convection heat and inservice forced ventilation would

}
provide an adequate air mixture to ensure detection. The 37% failure rate of
Unit 1 smoke detectors would still allow for a more than adequate margin of fire
detection.

*V.S. CPO 1996- H 00070NLC $OlM 3464
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The Design Engineering philosophy was to eliminate as much as possible the
combustible products from the Containment structure. However, the Reactor
Coolant (NC) Pump [EIIS:P] oil anJ 5 percent of the cables [EIIS: CON] are
considered combustible products. \nother level of protection was provided by
locating heat detecting cable near the NC Pump oil and the combustible cables to
provide an additional level of detection to compliment the smoke detectors. The
Lower Containment smoke detectors were inoperable but the heat detection
subsystem was operable during this incident.

The Technical Specification 4.6.1.5 surveillance was maintained throughout the
entire incident which monitored the Lower Containment temperature on a 12 hour
basis. The health and safety of the public were not affected by this incident.

I
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