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Docket No. 50 302

January 9, 1991
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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D. C. 20555

Subject: Licensee Event Report (LER) 90 02 01

Dear Sir:

Enclosed is Licensee Event Report (LER) 90 02-01 which is submitted in
accordance with 10 CFR 50.73.

This supplement includes additional information and provides the status of
the subject item.

Sincerely,

$/G. L. Boldt
Vice President
Nuclear Production

WLR: mag

Enclosure

xc: Regional Administrator, Region 11
Project Manager, Region 11
Senior Resident inspector
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On February 16,1990, at 1132, Crystal River Unit 3 determined that fire
dampers may not be operable under expected ventilation flow conditions
due to a design error. This conclusion was based on the results of
testing and evaluation of plant fire dampers and ventilation flows
performed as a result of Information Notice 89-52. Roving fire watch
patrol routes were reviewed and revised to assure 100 percent coverage of
the fire areas. Continuous fire watches were posted in areas where fire
detectors were inoperable. The root cause of this event is the failure
of the original design criteria to uddress the need to close the dampers
under ventilation flow conditions. This condition had been identified in
1985 by an internal contractor evaluation but, due to personnel error,
had not been pursued and resolved. Dampers which are installed in
locations with excessive ventilation flows will be reevaluated to
determine the necessity for closure under air flow conditions and/or
modified to assure closure. Design basis documents will be updated to
reflect the need for fire dampers to close under ventilation flow
conditions.
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[YENT DESCRIPTIO&t

On February 16,1990, at 1132, Crystal River Unit 3 (CR-3) determined that |fire dampers [KP,DMP) may not be operable under expected vcntilation flow
conditions due to a design error. Several curtain-type fire dampers may not
fully close with ventilation air flow.

|On August 30, 1989, Florida Power Corporation (FPC) evaluated NRC
Information Notice 89 52, " Potential Fire Damper Operational Problems *, and
determined the concerns identified by this notice may apply to CR 3. On
November 10, 1989, FPC completed a review of damper flow rates and
identified a representative sample of single section dampers corresponding
to approximately 10% of the dampers to drop test under actual flow
conditions. On January 26,1990, CR-3 began drop testing the selected
dampers.

On February 6,1990, when three out of five dampers tested failed, an action
; plan was developed and a Nonconforming Operations Report was initiated. At

this time, CR-3 was in MODE 1(POWER OPERATION), 97% power. The action plan
included:

1. Perform a root cause evaluation of the fire damper failures.
ii. Assure the hourly fire watch patrol route included all areas

associated with the Technical Specification required fire dampers,
iii. Assure a continuous fire watch is posted in areas with inoperable

fire detectors (IC,28).
iv. Begin repair of the failed fire dampers.
v. Continue testing the selected dampers.

At 1132, on February 16, 1990, the root cause evaluation concluded the
dtmper failures were caused by design deficiency. At the time, CR 3 was in
MODE 5(COLD SHUTDOWN) with Reactor Coolant System temperature 95 degrees and
at atmospheric pressure. CR 3 had been shutdown since February 12 to repair
RCV-8, Pressurizer Code Safety / Relief valve (AB.RV). At 1235, the NRC
Operations Center was notified of this event per 10CFR50.72(a)(2)(i). This
written report is being made per the requirements of 10CFR50.73(a)(2)(ii)(B)
for operation outside the plant design basis.

The fire dampers are designed with several interlocking slats which are
retracted in a configuration similar to a raised venetian blind. The fire
dampers are actuated by fusible links. When the damper is released, the
damper is pulled into position by retracting springs and may be assisted by
gravity. As the damper attempts to close, the increasing air velocity
induced pressure can lock up the dampers and prevent them from fully
closing. For some dampers, this may cause the closing spt ing to break. The
fire dampers affected are various sizes and manufactured by Air Balance,
Inc., Model Nos. N319ALV (vertical) and N319ALH (horizontal), three hour VL-
rated.
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in June 1985, during an evaluation of CR 3 fire protection features by an
FPC contractor, the need to verify the ability of dampers, especially multi-
section dampers, to close under ventilation flow conditions was identified.
A summary of maximum acceptable velocities through Air Balance type 319 fire
dampers was provided by the contractor. As a result of the enntractor's
finding, a study was performed to determine the ability of multi-section
dampers tn close. This study concluded several dampers should have larger'

nine pound springs, rather than the currently installed four pound springs.
No action was taken to follow up on these recommendations at that time,

fAUSE:

The root cause of this event is the failure of the original slant design to
consider the need to close the dampers under ventilation flow conditions.
At the time the plant was designed, this was the standard practice since
closure under air flow is not required by the NFPA code. When Appendix R
was implemented at CR-3 a contractor performed a study to identify,

deficiencies in the air damper capabilities. The study resulted in several
recommendations for improvement of the fire dampers. Due to fpC engineering
personnel error, the recommendations in the study were not pursued. Tlii s
was a violation of engineering procedures which were in effect at the time
of the study. |
EVENT EVALUATION:

The purpose of these fire dampers is to help assure a fire is limited to a
sin 9 e area. By limiting the spread of the fire and by protecting certain1

trains of equipment, availability of alternate aquipment located in adjacent
areas, which may be needed for safe shutdown, is assured.

The design error affects less than ten of approximately 120 total fire
dampers. Several damper designs include an automatic trip of the associated
operating fans. Most of the dampers tested to date satisfactorily completed
the closure test under ventilation flow conditions. The dampers which have
failed are those installed in areas where the ventilation flow is very
large. Attached is a list of the dampers affected, their location and a
general description of the areas protected by the damper. This LER will be
supplemented to include additional nonconforming dampers, if necessary.

Since 1985, CR-3 has maintained an hourly roving fire watch. The roving
fire watch is required to walk an established route each hour and observe
for fires, if a fire is observed, the watch reports the fire immediately
and extinguishes the fire if possible. The route (s) established since 1985
cover approximately 90 percent of the plant fire areas, in addition, the
operability of fire detectors on at least one side of each fire barrier has
been maintained and monitored.

Considering the safety aspects derived from the roving fire watch and | ,

existing fire detection and suppression systems in the areas of concern, the
failure of some dampers to close under flow conditions does not create undue
risk to the safety of the public,

_
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CORRECTIVE AC11Mt

Each fire damper flow rate has been compared to test data which reflects the
maximum flow rate under which the damper will successfully close. Some
damper testing at 1107, of design flow rate has been conducted. A series of
initial modifications made under vendor recommendation, including the use
of multiple closure springs, more powerful nine pound springs, and a
redesigned spring bracket, have not proven successful, This has caused some
delay in achieving resolution of - the noted deficiencies. Further
evaluations and testing are to be performed in the effort to achieve
effective modification of the identified deficient dampers,

Design basis documents will be updated to reflect the need for fire dampers
to close under ventilation flow conditions.

Since 1985, several procedural and organizational changes have occurred
which should prevent recurrence of the personnel error associated with the
1985 Damper Study, These changes include strengthening engineering

' procedures by adding requirements for management review and approval of
studies, improving and proceduralizing engineering problem reporting, and
establishing a Design Basis Engineering Group,

PREVIOUS SIMil.AR EYENTS:i

There have been three prior events related to fire dampers. Two of these
'

events were related to design errors. This is the first event involving a
design failure concerning damper r.losure under ventilation flow conditions.

1
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ATTACHMENT

FIRE DAMPER
TAG NUMBER DISCRIPT10NfEVALVAT10h*

FD 239 This multi section damper is located in the floor of the 164'
elevation of the Control Complex [NA). They seperate the

,

Ventilation Equipment Room (CC 164121A) from the Main Control Room
(CC-134-1180). In the event of a fire that spreads between these
areas, control of safe shutdown equipment will be transferred to
the Remote Shutdown Panel and the dedicated Control Complex HVAC |will be used. The dedicated HVAC should not be affected by a fire
in this area.

FD 266 This damper is located in the floor of the 119' elevation of the |Auxiliary Building [NE). It separates the Reactor Coolant Pump-

Seal Injection filter Room (AB953Y) from the 119' elevation |Hallway (AB 119 60). A fire could affect the safe shutdown
equipment on the 95' elevation and then move upward through this
damper to the 119' elevation. Should a design basis fire spread to
both of these areas, then Decay Heat (BP) and Nucioar Service
Closed Cycle Coolin9 Water [CC) systems may not be available for
shutdown.

FD 271 This damper is located in the floor of the 119' elevation of the |Auxiliary Building (NE). It separates the Miscellaneous
Radioactive Waste Rooms (AB 95 3K) from the 119' elevation Central |Hallway (AB 119-6J). Should a design basis fire spread to both of
these areas, then the Makeup Injection (BG) and Decay Heat (BP)
systems may not be available for shutdown.

FD 273 This damper is located in the floor of the 119' elevation of the1

Auxiliary Building (NE]. It separates the 119' elevation Central
Hallway (AB 119 6J) from the 95' elevation Central Hallway (AB 95-
30). Should a design basis fire spread to both of these areas,
then the Makeup Injection and Decay Heat systems may not be
available for shutdown.

FD 278 This damper is located in the wall between the Intermediate and,

| Auxiliary LNE) Buildings on the 95' elevation. This damper
separates tie 95' elevation North Hallway Nuclear Sample Room (AB-

| 95 38) from the Intermediate Building Penetration and f an area (IB-
95-2000). Should a design basis fire spread to both of these'

areas, at least one train of safe shutdown equipment will still be
i available.

Evaluation is based on the Crystal River Unit 3 Updated fire Hazards Analysis, |*

Revision 2, November 1989,
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