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Dubke Power Company 7€ Motssem
MeGuire Nuckedr Uenergtion Depastmen Vice President
13700 Hagers Ferry Road (MG01A) { PO IRTS A 800
Huntersville, NC 28078 5983 (T8 7548089 Fax
DUKE POWER

December 2, 1991

U.S. Nuclear Regulatory Commission
Document Control Nesk
Washington, D.C. 20555

Subject: McGuire Nuclear Station Unit 1 and 2
Docket No, 50-369
Licensee Event Report 369/91-17

Gent lemen:

Pursuant to 10 CFR 50.73 Sections (a)(1) and (d), attached is Licensce Event
Report 369/91-17 concerning the Control Area Ventilation System being
inoperable. This report is being submitted in accordance with 10 CFR
50.73(a)(2)(i), (a)(2)(v) and (a)(2)(vii)., This event is considered to be of
no significance with respect to the health and safety of tue public.

Very truly yours,

e

T, G. McMeekin
ADJ/ebl
Attachment

xc: Mr. §. D. Ebneter
Administrator, Region II
U.S. Nuclaar Regulatory Commission
101 Mari- .ta St., NW, Suite 2900
Atlanta, GA 30323

INPO Records Center
Suite 1500

1100 Circle 75 Parkway
Atlanta, GA 30339

Mr. Tim Reed

U.8. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, D.C. 20555

Mr. P. XK. Van Doorn
NRC Resident Inspector
McGuire Nuclear Station
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uire Nuclear Station, Unit 1 05000 369 1 _OF 7
FITLE(4) The Control Area Ventilation System Was Inoperable Due To A Design Deficiency
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ABBTRACT [Limit to 1400 spaces, i.¢, approximately ‘ifteen single-space Lypewrittas iines {iB)
On October 16, 1991, McGuire Nuclear Station System Engineering personnel conducted a
gelf training review of the Control Area Ventilation syscem. During the review, System
Engineering persconnel discovered the Smoke Purge Exhaust Fan would not receive a trip
signal on a Diesel Generator sequencer actuation. System Engineering personnel
esuspected the operation of the Smoke Purge Exhaust Fan could adversely affect the
ability of the Control Area Ventilation to functicn as designed during an emergency
situation., Operations Management was notified by System Engineering personnel of the
potential problem. Subsequent testing confirmed the Control Area Ventilation system
would not maintain a positive pressure in the Control Room as designed with the Smoke
Purge Exhaust Fan in operation. This event 1is assigned a cause of Design Deficlency
due to an unanticipated component interaction. Operations personnel placed a safety
tag on the control switch for the Smoke Purge Exhaust Fan to prevent operation of the
fan. Unit 1 was defueled and Unit 2 was in Mode 1 (Power Operation) at 100 percent

power at the time of discovery of the event.

e [y N v .



»

MoGuire Nuclear ftation, Unit 1 08000 369 91

FACILITY NaME (1) POCKET NUMBER( 7)

EVALUATLION:

Bachground

The Con*rol Area venti.ation (VC) [E118iV1) avetem coneiste of three subsystems. The Control
Room (CR) subsystenm provides & hsbitable environment for the main Control Room [EITISiNA|
during ail modee of operation. The Control Room Area (CRA) subsystem provides heating and
gooling for the electvical vpenetration [EIISiNH| roume, battery [F1181BY ] rooms, motor
control venter (MCC) rooms, cable [EIIS:CBL) rooms, restricted instrument ehop, and
mec..anical equipment room. The Switchgear (SGR) [E118:5WGR) subsystem provides heating and
cooling for the four 4.16 KV Ewsential Auxiliary Power (FPC) (E118:EB) system rooms. The VC
system equipment rooms sve located at three different elevations within the Auxilliary
Building (AB) (EIIS:NF). Coolin; water for the VC system is supplied by the Chilled Water
(YC) [EI1S:1KM] system. There are tio redundart traine (A and B) of the VC systam,

The twe trains of the CR subsystem are cross-connected. Each train consiete of a filter
(EI18:1FLT) package and ar Air handling unit (AHU) [EI18:AHU). The two trains of the CR
subsystem shaie a smuke purge exhaust fen (SPXF) [E118:FAN) to remove smoke or noxious gases
within the mair: CR on demand. The SPXF is not safety related,

Technical Specification (78) 5/4.7.6, Control Area ventilation System, regquires two
independent VC systems to be operable in all modes of cperation, T8 3/4.7.6 surveillance
requiremert *.7,6 requires verifying that upon actuation of a Diesel Generator sequencer
(EQB) |EIIS.EK] the VC eyetam switches into a mode of cperation with fiGw through the High
gfficiency Particulate Aur (HEPA) filters, charcoal adsorver banks, and maintaing a positive
pressure of greate- than oy equal to 1/8 (0.128) inches water gauge (W.G.) in the main CR,

Desciiption of Event

¢4 October 16, 1991, McGuire Syetem Engineering personnel were performing a self training
review of the VC sys'em. While reviewing the electrical elementary diagrams for the VC
system, Nuclear Production (NP) Fngineer A noticed the SPXF would not receive a trip signal
upon actuation nf the emergency Diesel Generator sequ.ncer. Because of extensive expertise
in the area of VC system operation, NP £ngineer A suspected the operation of the SPXF could
adversely affect the cperation of the VC system., On October 16, 1991, at 1600, NP Engineer
A notified the Unit 2 Operatione (OPS) Manager of the potential incperebility of the J/C
syetem when the SPXF was in operation. The Unit 2 OPS Manager notified the OPS Unit
Supervisor and requeeted a safety tag be placed on the SPXF control switch (EI1I8:J3), ae a
precautionary action, to prevent operation of the SPXF, On Ostober 16, 1991, at 1720, OPS
personnel placed a safety tag on the SPXF control pwitch. In addition, the Unit 2 OPS
Manager issued Special Order (8§.0.) 91-20 to inform OFS CK personnel that the APXF should not
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«& placed in cperation except for extreme conditions in the CR.

On October 21, 1991, McGuire System Engineering persornel worked with Performance (PERF)
personnl to initiate and inc.rporate a change to procedure PT/0/A/4450/08C, Control Roon
Ventilation Performance Teet, to allow testing of the VU systaem with the SPXF in operation
provided compensatory measures were in place. Later the sams day proved.re P1/0/A/4450/08C
was performed by McGuire System “ngineering personnel and the data obtained confirmed the VC
system did not maintain a positive pressure egqual to or greater than 0,128 inches W.G. in the
main CR with the SPAF in operatiuvn., The data obtained by procedure PI/O/R/4450/0BC waw
torwarded te MeGuire Engineering to be used in performing an operability evaluation, On
October 31, 1991, McGuire Engineering iesued a past inoperability statement which stated the
VC system had been inoperable while the SPXF wae ocperating. OP8 personnel notified the
Kuclear Regulatory Commiesion (NRC) of the VO system inoperability on November 4, 1991 at
1104, OPS personnel were late in making the NRC notification because the past inoperablility
statement wae msent in the mail rather than being FAXed to MoGuire, McoGuire Engineering
perscnnel were not aware of the reportebility requirement for pas iroperablility lesues
because the Operability Guidelines (Projects Manual, Doe T6-001) de .. contain time frames
for reportanility., The McGuire Compliance section and MoGuire Engineering will work together
to review and reviee the Operability Guidelliones as necessary.

Conelusion

McGuire Engineering personnel determined the VC system had been inoperable when the SPXF was
operating. Operation of the SPXF rendered both trains of the VC system inoperable. T8
3/4.7.6 requires two independent VC trains to be operable in all modes of operation)
therefore, TS 1/4.7.6 wae violated during the times the SPXF was in service. Because OFS
personnel were unaware of the fact the SPXF caused the VC system to be inoperable no
compensatory action was taken by OPS personnel. OPS personnel have Dlaced the SPXF in
pervice at rious intervale in the past to remove emoke and fumes due to maintenance
activities (welding, painting, etc.) and at other t'mes to replenieh tha freeh air supply to
the CR. There were no adminietrative controla in place to control when or how long the SPXF
could be in operation becavse the adverse affect of SPXF operation vas not known at the tirs,
This investigation could not determine the exact times and duration of SPXF operation. Whan
OPS personnel were made aware of VC system inoperability due to operation of the SPXF, they
took the appropriate corrective action to prevent operation of the SPXF by placing & safety
tag on the SPXF control switch. This investigation revealed that prior to Ociober, 1999, the
functional description for the VC system was described in System Description MC.D-1211.00-17.
The System Description stated the SPXF should be used for intermittent emerge..y operation
to remove smoke from the CR ventilation subsystem. This statement .mplies the SPXF should
not be used to remove smoke or fumes from routine maintenance activities or to replenish the
fresh air supply in the CR, In October, 1989, the System Description for the VC system was
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replaced by the Design Basis Document (DBD). The DBD states the SPXF is to remove emoke or
noxious gases within the main CR on demand. This statement implies there are no restrictions
for operation of the SPXF. Thie investigation concludes there should have been
administrative controle in place to limit operation aof the SPXF to intermittent emergency use
enly. Tois vwent is assigned a cause of Design Deficlency because of an unanticipated
component iniLeraction due to & design oversight because the VC eystem DBD, System
Description, and system reviews failed to identify the inoperability of the C system due to
SPXF operation. MoGuire Engineering personnel will conduct an independent review of the
Design Basis Document for the VC system to determine if there are any other unanticipated
component interaction) that cculd adversely affect the VO aystem.

A review of the Operating Experience Program (CEP) Database for the Z4 monthes prior to this
event revea'ed ) events in which the cause was a Design Deficiency because of & design
oversight. LER 370/80-01 involved a control valve on the Unit 2 personnel airlock. LER
369/90-10 documents an event in which the VC system was inoperable due to under eized
heaters. LER 369/91-03 documents an event in which the VC syetem wae inoperable because the
failure mode for the VC system intake radiation monitors [EI1StMON] and chlorine detesctors
(EII8:DET) would have prevented pressuriration of the CR. Therefore, this event is

considered recurring.
Thie event ie not Nuclear Plant Reliability Data System (NPRDS) reportable.
This event caused no significant operational problems or difficulties.

There were no personnel injuries, radiation overexposures, or uncontrolled releases of
radicactive materis. as a result of this event.

CORRECTIVE ACTIONS:

lmmediate: 1) Mouuire System Engineering personnel notified OPS Management of the
puspected adverse affect of SPXF operation on the VC ayetem.

Subseqguent: 1) OPS personnel placed a eafety tag on the SPXF control switch to prevent
operation.

2) OPS Management issued §.0. 91-20 to inform OPS personnel of the
conseguences of SPXF operation,

3 McGuire Engineering issued a Station Problem Report to reviee the DBD to
reflect innperability of the VC system durirg SPXF operation.
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lannud: 1) OPS personnel will initiate changes to procedure OP/0O/A/6450/11, Control
Area Ventilation/cChilled Water System. These changes will inTorporate
sappropriate administrative controls to prevent operation of the SPXF
except for extreme conditions in the CR and then only if compenaatory
measures are in place to ensure the SPXF (e stopped if VC system operation

during an emergency is required.

2) OPS personnel will (nitiate and i(ncorporate changes to procodure
OP/0/A/6450/11, Control Area Ventilation/Chilled Water Sysetem, to allow
the Outside Alr Pressure Filter Trainse to be used to add fresh air to the
CR.

3) McGuire System Engineering personnel will evaluate the need to perform a
study of the CR air quality to determine if a Nuclear ciation Modification
to add an auto trip signal to the SPXF is needed and is cost effeclive.

4) McGuire Engineering personnel will revise the McGuire Nuclear Station DBD
to reflect the inoperability of the VC system when the SPXF is» in
operation, #
§) MoGuire Engineering personnel will perform a review of the VC system D20
to identify any other unanticipated interactions with non safety related

components.

SAFETY ANALYSIS:

In the event of a doeign basis accident, the design requiremente of the VC eystem are to
supply filtered air at a controlled temperature and humidity and to pressurize the CR to
equal to or greater than 0.125 inches W.G. which is to prevent inleakage of potentially
contaminated air. The VC eystem helpe ensure radiation doses to CR personnel remain below
10CFR50, GDC~19 limite, The McGuire Final Safety Analyeis Report (FSAR), Chapter 15,
accident analyeis conservatively assumes that contaminated air enters the CR at any time post
accident when the CR is not pressurized. A continuous inleakage of 10 ¢fm ie considered to
account for periods when doors are opened for ingress and egress. The VC system is primarily
for removing particulate and lodine contamination from the supply air. Supply air ie
supplied from two widely separated intake locations. These intakes are monitored for
radicactivity and either intake may be closed should contaminated air be drawn into the
intakes, Accident analysis conservatively assumes that both intakes are continuously
contaminated, Conservative assumptions are also made concerning the amount of contamination
released to the Containment Building, the leakage of contaminated air from the Containment
Building, and the amount of contamination bypassing the Annulus Ventilation (VE; [EIIS:VD)
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eystem which filters air leakage from the Contalnment Building. Although the ViU system would
not pressurize the CR with the SIXF in operation, the supply rate of air to the CR v«ceoeds
the exhaust rute; therafore, vecy little inleakage would be ex ~ted, Infiltration of air
from the Auxiliary Building iito the CR is very unlikely in post accident operation since the
Auxiliary Building ventilation (VA) [(EIIS:VF] system alignment creates a slight vacuum and
would act to draw air out of the CR. The CR habitability requirement i» co provide a safe
environment over a 30 day period of time, It is unlikely that the SPXF would be operated for
any extended period of time unlese conditions in the CR were such that evacuation would be
necessary. Thue, the period of VO system inoperability would be short and the dose
consequence further minimized.

The principle contaminant contained in air leaking into the CR is assumed to be radiocactive
jodine which is very conservatively modeled in dose calculations., Each unit at McocGuire ie
equipped with an Ice Condenser (NF) [EI11S:BC) system containing & minimum of 2,099,790 pounds
of sodium tetraborate .ce. The sodium tetraborate solution produced by the melting of ice,
during an accident, serves to absorb and retain lodine released. Any radiocactive material
released during an accident would be contained in the Containment Building. Any radiocactive
material leaking from the Containment Building would be filtered and discharged by the VE
system. The VE system contains an activated carbon bed to filter elemental and organic
lodine from the air in the annulue., The NF and VE systems combined perve to prevent the
release of ludine to the atmosphere. Very low amounts of lodine would be expected to reach
the area around the CR.

CR Operator dose would be further reduced by operation of the VA system. No credit is taken
for the VA system filtration, with regard to CR dose ~alcoulatlion, in mitigating the Emergency
Core Cooling System (ECCS) leakage source. However, this system is automatically switched
to the flltered exhaust mode of operation on a Safety Injection (81), Blackout (BO) signal
or if radiation ie detected by the exhaust monitor [EIISiMON). The VA system has four 50
percent capacity exhaust fans for Unite 1 and 2 which respond to an accident on eithJr unit
thus providing esaentially redundant protection. Operation of the VA eyetem in the filtered
exhaust mode by either train of the system would serve to reduce the calculated dose to CR

personnel.

In the event the CR atmosphere becomes unbreathable, self contalued breathing apparatus
(S8CBAs) provided in the CR area can be employed. Radiation monitore in the CR would alert
CR perscnnel of high radiation levelis.

A fire in the CR and a simultanecus Loss of Coolant Accident (LOCA) are beyond the deaign
basis for MocGuire and is not considered in the McGuire accident analyseis.

The health and safety of the publ.c were not affected by this event., At no time was the VC
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system required to actuate to mitigate the consequences of an accident while the SPXF was in

operation.
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