Caroling Power & Light Company

Brunswick Nuclear Project
P, 0. Box 10429
Southport, N.C. 28461:0429

WAY § 0 1991

FILE: BO9-13510C 10CFR50.73

U.§. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D, C. 20555

BRUNSWICK STEAM ELECTRIC PLANT UNIT 1
DOCKET NO, 50.325
LICENSE NO. DPR-71

Centlemen:

In accordance with Title 10 of the Code of Federal Regulations, the enclosed
Supplemental License Event Report is submitted. The original report fulfilled
the requirement for a written report within thirty (30) days of a reportable
occurrence and was submitted in accordance with the format set forth in NUREG-
1022, September 1983

Very truly veurs,
k » } i Mt——————

—

g ) Spencer, General Manager
unswick Nuclear Project
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Enclosure
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Mr. N. B. le
BSEP NRC Resident Office
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A condition that was discovered to be outside the design basis was reported on January
31, 199]1 at 4:02 pm. This condition involves the inlet and outlet dampers for the
Control Building Emergency Ailr Filtration (CBEAF) trains which fail as-is on loss of
power. When the CBEAF system is operating in the recirculating mode, a single
electrical fallure vill cause the dampers to remain open, This will result i{n a&n |
airflov path to the Control Room environment that has not been previously evaluated |
for its effect on control room habitability relative to chlorine protection. |

This condition resulted from & failure to evaluate the fail as-is position (in
combination with & single failure) of the CBEAF dampers with respect to & chlorine
event. On January 31, 1991, at approximately 6:11 p.m., the chlorine tank car was
removed from the site pending an engineering evaluation of CBEAF single failures. The
evaluation determined the chlorine tank car could be returned to the site provided the
most limiting condition of operation (LCO) is entered shen the CBEAF is in operation.
A trackl O was established to ensure implementation of the LCO requirements and
the chlorine tank car was returned to the site on February 10, 1991. A project (PCN
GO187A) has been initiated to make the Inlet and Outlet dampers automatically close on
loss of power. Additionally, the Nuclear Engineering Department (NED) has performed a
validation of the chlorine isolation system functional design basis as well as
revieved the fallure positions of safety related dampers against the design basis
failure position. The safety nisnif&ccnco of this condition is considered minimal.

Previous occurrences are reported in LERs 2-82-24, 2-82-84, 2-B2-099, 1-84-033, 1-86-
033, 1-88-034 and 1-90-007,
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EVENT

Vhen the Control Building Emergency Alr Filtration (CBEAF) system (EIIS/V1) is
operating in the rccircuhtln& mode, & single electrical failure will cause inlet
and outlet dampers (EIIS/VI/DMP) to remain open. This will result in an ailrflow
path to the control room environment that has not been previously evaluated for {ts
effect on control room habitability relative to chlerine protection.

INITIAL CONDITIONS

Unit 1 was in a refueling outaso (cold shutdown) and Unit 2 was in power operation
at 25% power. The Control Building Emergency Air Filtration system was in normal
lineup.

RESCRIPTION OF EVENT

The Control Building, Heating, Ventilation, and Air-Conditioning (CBHVAC) systems
(EI18/VI) are designed to permit continuous occupancy of the control room, computer
rooms, and the electroniec vorkrooms (EIIS ) under normal and accident conditions.
Outside air {s taken into the Control Bullding through supply dampers (tornado
Btosnuro check valves). The air is filtered and vsed for pressurizing the Control
uilding, for make-up ventilation air to air-conditioned spaces, and for ventilation
of other spaces in the Control Building. In a radiation event the normal outside
make-up air duct to the air conditioning system is closed and 1000 scfm of outside
make-up alr from an emergency make-up air augply damper i{s shunted through one of
the two *ctivated charcoal High Efficlency Particulate Alr (HEPA) filter trains
capable of removing smoke and alrborne radioasctivity. Also, during a rudiation
event 1000 scfm of recirculated air is taken from the return air duct of the air
conditioning system and mixed with the 1000 scfu of outside air prior to its
entering the HEPA filter train. The filtering of recirculated air through this
filter will act as cleanup for the conditioned spaces. In the event a high chlorine
level is detected, the ventilution system normal make-up air and emergency make-up
air supply ducts are automatically isolated.

On January 23, 1991, the certified CBHVAC system enfinacr fdentified three potential
design provlems with the habitability protection system (Engineering Safety
Feature) ., These issues were sent to the Nuclear Engineering Department ?ﬁED) for
evaluation and comparison to the system design basis. NED's evaluation, as a part
of the ongoing Design Basis Reconstitution project, led to the resolution of the
three potential problems; however, during regearch activities two nevw issues were
discovered. The new {ssues concern single active failures that can affect the
svailability of the Control Building Ventilation system safety function. It was
determined that one of the new Issues met the criteria for a one hour Non-Emergency
report under 10CFR50.72 (L)(11)(B) (Outside Design Basis) and was reported on
January 31, 1991, at 4:02 p.m. The other issue was not considered reportable,
however, is addressed in the “Additional Information" section of this report,
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The reportable condition involves the inlet and outlet dampers (2-VA-2A,B,C,D-EAD-

CB) for the CBEAF trains which

fail as-1s on loss of pover. During normal plant

operation these dsmpers are closed and the CBEAF trains are shut down. In the
radiation or smoke isolation modes, {f power to the dampers fails, the dampers will
remain open and the assoclated fan will shut down. Since the pressure at the reaturn
plenum 1s highly negative and supply plenum pressure is less negative, air will be

drawn throu the idle filter

nto the control room. The air will be passing

through & HEPA and charcoal filter; therefore, the falled dampers will not introduce
contaminated air into the contrel room. If either CBEAF train is in operation
(surveillance testing or any voluntary start in a non-accident condition) and a
pover failure occurs causing the isolation dampers to fall simultaneous with a

design basis chlorine event, the flow path will still be through the filter;
however, since the charcoal filters do not remove chlorine, cleanup will not occur.
Allowable response time for operator action to isolate the control room by manually
closing the dampers may be short, therefore, operator action to mitigate the
consequences of a chlorine spill in these circumstances is not credible.

CAUSE OF EVENT

The cause of this event was inadequate implementation of detsailed design from the
design intent of the chlorine isolation feature and incorrect specification of fall.
safe position for safety related dampers. The incorrect implementation and incorrect
specification of failure position was & result of a failure to reviev the fallure
position of the CBEAF dampers, since these dampers are typicaliy open during CREAF
system testing.

ANALYSI1S OF EVENT

The initlal design of the Control Bullding Ventilation system, as provided by the
Architect/Engineer, was intended to meet Geneval Design Critevion 19 of Appendix
A to 10CFRS0 (GIC-19) for a radiation event. During the licersing process, CP&L
committed to incorporate protection from a proposed ~hlorine event into the design
system. The dampers (2-V -2A.I.C.D.-IAD-CI§ vere specified as part of the Control
Building Emergency Filtration system. The dampers vere specified as capable of
manual operation and fail as-is on loss of power. The last revision of the
sfnctfieatlon was prior to the addition of the Chlorine Detection system as a
licensing requirement. Subsequently, NUREG-0737, TMI Item, 111.D.3.4 required
utilirties to reevaluate each pover plant control rooms capability to meet the
habitarility requirements of GDC-19 and Regulatory Guide 1.95. In response to this
{tem, CI&L developed and revised an evaluation between 1960 and 1983, The CBEAF
train irlet end outlet dampers fallure position was not analyzed with respect to
a chloriue event in this evaluation.

Previous corrective action, as part of the response to LER 1-90-007 was to idantif;
if potential generic issues exist. This aection was taken since LER 1-90-00
referenced other LERs that had common root cause implications. The root cause
investigation was completed and the corrective action to prevent recurrence
determined. This corrective action stated that NED would perform a validation of
the as-designed system to the design basis and determine the correct failure
position for safety related dampers and compare the as-designed configuration te
the correct fallure positions. It was this effort, in conjunction with the Design
Basis Document effort, that i{dentified these discrepancles.
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CORRECTIVE ACTION

(Recovery Action) On January 31, 1991, at approximately 6:11 p.m., the chlorine
tank car was removed from the site (protected area). Additionally, & replacement
tank car that was located behind Warehouse H (within the Exclusion Area) was also
removed. Both tank cars were transported to the designated location outside the
Exclusion Area to ensure continued margin of safety pending an engineering
evaluation on CBEAF system single fallures.

(Compensatory Action) An Engineering Evaluation (EER-91.0041) determined that based
on design and acclident probability, the chlorine tank car could be returned te the
site and normal operation could continue provided the most limiting condition of
operation (LCO) is entered when the CBEAF is In operation. The chlorine tank car
vas returned to the protected ares on February 10, 1991, and a trecking LCO was
established to ensure implementation of the LCO requirements. In order to cancel
the LCO, either the chlorine tank car must be removed from the site, or the train
must be shut down (dampers closed). The replacement chlorine tank car was also
returned to Varehouse H.

(Remedial Action) A project (PCN GOLEB7A) has been initiated to make Inlet and
Outlet Dampers (2-VA-2A,B,C,D-EAD-CB) automatically close on loss of power while
retaining the abllity to manually operate them. This will be accomplished by
replacing the current ASCO NFPE34JIB20E dual solenold operated 4-way valve with a
single solenoid operated 4-way valve, ASCO model NPB3I42BIE or equivaleut. Bleed
valves will also be installed In the air supply lines between the solenoid operated
valve and the damper to allow for manual operation. Implementation of this
modification 1s expected to be completed by December 31, 1991.

(Corrective Action To Preclude Repetition) NED has completed two design validation
eftorts. The first (involved development and validation of the chlorine
detection/isolation syste. functional design basis; the second involved revieving
the fa. ure positions o+ =afety related dawpers against the design basis fallure

positd: - It was the second of these efforts that identified the condition in this
report.
EVENT ASSESSMENT

The slfct{ significance of this condition {s considered minimal. Infiltration of
chlorine into the Control Room would only be a concern for a design basis chlorine
event, which involves a rupture of the 55 ton chlorine tank car while the wveather
conditions are in Stability Class "G", concurrent with the loss of power to the
dampers, and the CBEAF system being in the recirculating mode. The system {s
typically only operated in the roctrculcttnt mode during an actual radiation event
or during system testing. A Probablistic Risk Assessment (PRA) was performed on
the events that need to occur simultaneously for the single fallure to cause a
vioclation of GDC-19 single fallure criteria. Assuming that the trains are alwvays
in test, the overall probability is 4 85 E(-8) per year. Previous occurrences that
have commen root cause implications are reported in LERs 2-82-24, 2-82-84, 2-82-099,
1-84-033, 1-86-033, 1-88-034, and 1-90-007.
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ADRITIONAL INFORMATION

The "Description Of Event" {dentifies twc Llssues that concern single active faflures
that can affect the availability of the Control Building Ventilation system nn!oti
function. One of the {ssues was determined teo be reportable under 10CFR50.7

(b)(14)(B) and {s included in this report.

that was identified, which upon fallure to meet its design function woul
automatic initiation of the radiation isolation mode of the CBEAF system.

The other lssue involved a single relay
prevent
This

relay is required to energize to lsolate the contreol room envelope, therefore, on
loss of power or on a failure of this relay to energize, the control room would not
isolate and the EAF trains would not start. An initiating event of high radiation
in the control room will csuse the Area Rad Control Room High annunciator to alarm.
Operators responding to the annunciator will ensure automatic initiation of the
radiation isolation mode has occurred, or as in this case, will initlate the system
manually from the Reactor Turbine Generator Board (RTGB). Engineering calculations
indicate that the control room habitability design basis will be maintained by the
expected operator actions; therefore, this issue was not considered to be reportable

under 10CFR50.72 (b)(14)(B).




