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Mr. Henry D, Huk{ill, Vice President
and Director - TMI-1

GPU Nuclear Corporation

P. 0. Box 480

Middletown, Pennsylvania 17057

Dear Mr. Hukill:
SUBJECT: FIRE PROTECTION EXEMPTIONS FOR TM1-1

By letters dated February 2, 1987, February 11, 1987, February 28, 1987,

and March 10, 1987, GPUN requested exemptions to the technical requirements

of Section I11,6.2 of Appendix R to 10 CFR 50, Based upon our evaluation of
your submittals, we conclude, for the exemptions requested, that the TMI-1
alternate fire protection configuration provides an eauvivalent level of safety
to that achieved by conformance with Appendix R. Therefore, exemption requests
as described in the enclosed Exemption are granted.

1

Complfance with Appendix R s to be achieved during your current shutdown per
10 CFR 50.48. Our overall safety evaluation of -your efforts to satisfy
Appendix R will be provided at & later date. As a result of the review to
date, you have not identified 2ny other exemptions outside those described
herein or in previous Exemptions., A copy of the Exemption is being

filed with the Office of the Federal Register for publication,

Sincerely,

s/

John F, Stolz, Director
PWR Project Directorate #6
NDivision of PWR Licensing-B

Enclosure:
As stated
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See next page
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Me. Henry D, Hukild
GPU Nuclear Corporation

cee
Mr, R, ., Toole

Cs™ Director, TM]-}

GPU huclear Corporation
Middletown, Pennsylvania 17057

Richard !, McGoey

Manager, PWP Licensing

GPU' Nuclear Corporation

100 Interpace Parkway
Parsippany, New Jersey 70754

ir. C, W, Smyth

TF1-1 Licensinq Manaoer

GPU Nuclear Corporation

P. 0. Rox 480

¥iddletown, Pernsvlvania 17057

Errest 1, Rlake, Jr,, Esq.

Shaw, Pittman, Pntts & Trowbridee
300 N Street, N.V,

Mashington, D.C. 20037

Sheldon J. Wolfe, Esq., Chairman
Atomic Safety and Licensing Roard
U.S. Nuclear Requlatory Commission
Washfnaton, D,C, 2055&

Mr. Frederick J., Shon

Atomic Safety and Licensing Roard
U.S. Nuclear Regqulatory Commission
Hashington, D.C. 20555

Dr. Oscer H, Paris

Atomic Safety and Licensino Board
U.S. Nuclear Requlatorv Commission
Washington, D.C, 20555

Atomic Safety & Licensing Roard Pane!
.S, Nuclear Reaulatory Commission
Hashineoton, OC 20555

Atomic Safety & Licensing Appeal
Board Panel (R)

U.S. Nuclear Requlatory Commission

Washington, D.C, 20555

Docketing and Service Sectfon
(Office of the Secretary

U.S. Nuclear Regulatorv Commission
Washinqton, D,C, 20555

Three Mile lsland Nuclear Station.,
Unit No,

Mr. Richard Cante ‘

Senior Resident !nspector (TM].;.
U, S . N.R.C.

P.0, Box 3N

Middletown, Pennsylvania 17082

Pecional Administratnr, Fegion i
U.S. Nuclear Regulatory Commiscinn
€3] Park Avenue

King of Prussia, Pennsylvaria 1040F

Mr. Robert R, Rorsum

Rabcock & Wilcox

Nuclear Power Generation Pivision
Suite 220, 7210 Wnodmont Avenye
Bethesda, Maryland 20814

Gavernor's Office of State Plannirc
and Development

ATTN: Coordinator, Pennsvivania
State Clearinghouse

P. 0, Box 1373

Harrisbura, Pennsylvania 1717C

Mr. Larry Hochendoner

Dauphin County Commissioner
fauphin County Courthouse

Front and Market Streets
Harrisburg, Pennsylvania 17101

Mr. David D, Maxwell, Chairman
Board of Supervisors
Londonderry Township

RFO#Y - Geyers Church Road
Middletown, Pennsylvania 17087

Mr. Thomas M, Geruskv, Director

Rureau of Radiation Pratection

Pennsylvania Nepartment of
fnvironmental Resources

P. 0. Rox 2063

Harrisburg, Pennsylvania 17120

Thomas Y. Au, Esq.

Office of Chief Counsel

Department of Environmental! Pesouyrces
505 FExecutive House

P. 0, Box 2357

Harrisbura, Pennsylvania 17]20

Ms. Louise Bradford

TMIA

1011 Green Street

Harrisburg, Pennsylvania 17:G7




Mr. Punry D, Hulil) -fe Three Mile Ysland Ryclear Station
GPU Nucleer Corparation Unit 1

VA
315 Peffer Street
Harristury, Pennsylvanfa 17:€°

Rruce W, Churchill, Esq,

Shaw, Pateman, Potte § Trowhriacs
300 R Street, MW,

Kaskinaton, D.C, 20037
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UNITED STATES MICLEAR REGULATORY COMMISSION

In the Matter of :
GENERAL PUBLIC UTILYTIES NUCLEAF )
CCFPORATION, ET AL, ; Docket No, 50-289
(Three Mile Island Fuclear )
Statien, Unit No. 1) )
EXEMPTION

'.

General Public Ut{lities Nuclear (GPUN' Corporation (the licersee) and
three co-owners hold Facility Operatira License No, DPR-50, which authorizes
operation of the Three Mile Islend Nuclear Station, Urit No. 1 (TMI-1) (the
facility) at power levels not in excess of 2525 megawatts thermal. This
1icense provides, among other things, that the facility is subject to al:
rules, requlstions, and Crders of the Nuclear Reculatory Commission !the
Commission or the staff) now or hereafter in effect.

The fecility 1s 2 pressurized vater reactor located at the licensee's

site in Dauphin County, Pennsylvania.

.

10 CFR 50,48, “Fire Protection,” and Appendir P to 10 CFR Part 50, "Fire
Protection Program for Nuclear Power Facilities Operating Prior to .lanuary 1,
1979" set forth certain fire protectior features required to satisfv the
General Desian Criterion releted to fire protection (Criterion 2, Appendix #
to 10 CFR §0),

Section I11.6 of Appendix P requires fire pratection for equipment
fmpertant to safe shutdown, Such fire protection is achieved by various
combinations of fire barriers, fire suppression systems, fire detectors, &nc

8703300256
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separation of safety trains (111,6.2) or alternate safe shutdown equipment
free of the fire area (111.6,3), The objective of this protection is to
assure that one train of equipment needed for hot shutdowr. would be undamaaed
by fire, end that systems needed for cold shutdown could he repaired within 77

heurs (111.6,1),

1171,

By letters dated February 2, 1987, February 11, 1987, February 2, 1987,
and March 10, 1687, the licensee recuested approval of a number of exempticns
from the technical requirements of Section 111.6 of Appendix R to 10 CFF 50,

Additional information concerning some exemptions requested was provided in a
v1etter dated February 10, 1987, A descriptior of the exemption requests and a
summary of the Commissfon's evaluation follow,

1. 111.6.2; exemption requested to a'low manual operation of certain
valves and pumps and in some instances providing & rovina fire partol in lieu
of providine fire protection. The pumps and valves to be marually operated
fnclude MU-V-18 (normal makeup flow), MU-V-8 (letdown flow alianment to Makeup
Tank or the Reactor Ccelant Bleed Tanks), MS-V-2B (main steam block valve for
atmospheric steam dump), EF-V-30 A, B, C and U (Emergencv Feedwater Flow
Control Valves), Ruclear River Cooling Water Pump NR-P-1c, IC-V-?2, 3, 4
(Intermediate Cooling Valves), MU-V-37 (Makeup Va1ve),bPU-v-lﬁ. 1R, 2A, 2B, 3,
6f and 6B (Letdown Valves}, ¥PL-V-1 and ¢ (Letdown Valves), IC-V-1A and 1R
(Intermediate Coolino Valves', and NR-V-15A and B (Nuclear River Valves). The
specific components are as described in letters from the licensee dated

February 2, 1987 and March 10, 1987,
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The licensee states thet if a fire dariaces cables associated with these
components, sufficiert time exists to manually align the valves and to
manually control the pumps so as to achieve and maintain safe shutdowr
conditions, The time perinds within which the licensee must eccomplish these
actions vary ‘rom 20 minutes for certain emergency feedwater system valves to
240 minutes for certain valves in the makeup system. The mirimum time frame
to establish local control of the intermediate coolino water pumps and the
nuclear river cooling water pumps is 30 minutes.

The technical reaquirements of Appendix R are not met in the subject areas
because cables and components for certain shutdown-related valves and purps
are not provided with fire protection. in accordanrce with tﬁe options
identified in Section II].G,

The staff has several concerns regardina the reliance on manual actions
in lieu of physical protection of shutdown systems. The first {is that plant
operators may have to enter the fire area before it is reasonable to expect
that habitable conditions may be restored after the fire. The licensee, in
the February 2, 1987 submittal, identified a number of locations where safe
shutdown can only be achieved by reenterina the fire area to assure proper
valve aliagnment. Hnwever, in no instance i¢ it necessary to enter these areas
befare two hours after fire damaae nccurs. Although it is not possible to
predict the nature and duration of a fire in anv location, the staff expects
that within one heur o fire would have been detected and controlled and near
ambient conditions restored. This conclusion is based on the description of
plant hazards and available protection as provided by the licensee in Pevisior

7 of the Fire Hazards Analysis Report (FHAR) and staff observations made



durino the Pppendix R inspection held in December 1986. The licensee's
analyses irdicated that an additional hour exists beyord the staff's
assumptions. This results in a sufficient margin of safetv and provides
reasonable assurance that manual actions within the fire 2rea can be echieved,
The staff was also concerned that fire damane to valve operators would
prevent manual valve alignment. However, the licensee responced to this
- concern by statino that fire damage to valve operators will not prevent the
valve operators from being manually turned.
| 2 further staff concern is that because not 211 fire areas are physically
separated from adjoirira locations by continuous fire-rated construction, fire
prepagation through non-rated boundaries might prevent operators from performing
manual operations., Mowever, where fire area boundaries are not completely fire-
rated, the licensee indicates that 1) the areas on one or both sicdes of the
boundarv are protected by an automatic fire suppression syvstem, or ¢) the
boundary wall or floor/ceiling forms 2 continuous non-combustible barrier to
the propagation of fire, or 3) the 2djoining area into which fire may spread
is not relfed upor for safe shutdown.
An additional concern is that the post-fire shutdcwn procedures and availahle
personne! are adequate for the tasks to be performed. The licensee responded
thet procedures will be prepared in conformance with staff fire protection guidance
as provided in Generic Letters 81-12 and 86-10, The staff considers this response
acceptable. However, the adequacy of these procedures will be confirmed during
the NRC staff's review of the safe shutdown and alterrate shutdown capabilities.
The staff's remasnina concern is that the manual actions required in

locations outside the fire area could actually be accomplished within the
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mayimum available time perfod stipulated by the licensee while a plant fire
is underway. As previously stated, these time limits rerce from 20 minutes
to 240 minutes. It is not possible to predict the nature of a fire event or
the actions of plant operators during an emerqency. However, the staff
expects that 3 degree of uncertainty and confusion will erist and that time
delays will occur in the implementation of manual actions. Teo mitigate this
potential problem, the licensee committed ir a letter doted February 10, 1967
to revise the post-fire safe shutdown procedures. Upon confirmation of a fire
in a fire area/zone where manual actions are required within 30 minutes. an
operator will he immediately dispatched to the remote shutdown panels anc
stand by to‘beain implementing the required manual actions when directed. It
is the staff's judgment that dispatching an operator{s) to these areas
before loss of redundant capebility occurs will provide significant additional
time margin to assure that the required actions will be accomplished bhefare an
unrecaverable plant condition occurs. However, by letter dated March 10,
1987, the licensee notified the staff that under certair circumstances
involving a fire in fire areas/zones CRB-FA-2d or 2f that manual acticn must
be taken to restore reactor coolant pump (RCP) seal cooling or trip the RCPs
in less than ten minutes. The licensee still proposes that upon confirmaticn
of a fire in these fire areas/zones that arn operator be sent immediatelv to
the remote shutdown area and stand by to take appropriate action if RCF seal
cooling is last, But the licensee i 21so proposing a roving fire watch for
vire areas/zanes CR-FR-2d and 2f. For reascr . ss discussed under eremption 2
(ventilation systems), the staff concurs that the roving fire watch will

detect fires early in their formative stages allowirg time to extirauish the



fire and/or take appropriste manual actions. Therefore, the combhination of a
roving fire patrol wstch and dispatching personne! to stand by at the remote
shutdown ares upon confirmation of & fire in fire areas/zones CR-FA-2d arc ¢
is acceptable to the Commissfon., For those actions which must be taler
beyond 30 minutes, the tteff concludes that a sufficient time marqin

erists which provides reasonable assurance that these actions can be achieved
in the time required,

On this basis, the Commissfion concludes that the licensee's alterrate
fire protection confiquration provides an equivalent leve! of safety to that
echieved by compliance with Section 111.6 of Appendix R.

The special circumstances of 10 CFR 50.12 apply in that applicatier of
the reoulation in ;he particular circumstances is nnt necessary to achieve the
underlying purpose of the rule. The underlving purpose of the rule is tn
accomplish safe shutdown in the event of a sinale fire and maintain the plant
in 3 safe condition. The rule reouires fire protection for circuits and
components associated with shutdown-related valves and pumps. However,
certain valve and pump components can withstand the effect of a fire and
still be manrually operated. Sufficient time exists to allow this manual
operation and maintain the plant in 2 safe shutdown condition. Thus, the
underlvina purpose of the rule is satisfied allowing manual operation of these
components, Additionally, the licensee eraues that providina additiona)
protection feetures, as required by the reaqulations, would not result in a
significant increase in the level of protection provided and would result in
undue hardship and costs significantly in excess of those incurred by others
similarly sftuated. These costs consist of additional engineering,

procurement of materjals, fabrication, and installation costs.



2. 111.6.7; exemption requested from rrovidina fire protection for the
heating, ventilaticn, and air conditioning (KVAC) system componerts locatec 1
or assocfated with the emeraency feedwater pump room, diesel oeneratur btildirc,
contro! buildinc, screen weter pumphouse, and decav heat remova® &nd nuclear
service closed cycle cooling purp room,

In Revision 7 to the FHAR and in letters to the sta“f dated July 77, 198€,
February 13 and 28, 1987, the licensee identified & number of locations where
redundant circuits for the above referenced systems are not protected per the
fire protection optfons fdentified in Section 111,6G. The licensee has stated
that 1f a fire were to damage the HVAC systems serving the above locations,
sufficient time exists to take certein actions to prevent room temperatures
from reachina criticsl levels. In some areas, such as the intake screen and
pumphouse (1SPH), the licensee had proposed to rely upon portable fans to
maintain acceptsble room temperatures., 1In other lncations, such as the
control buildina, the licensee had proposed to shed non-essential loars to
reduce the temperature rise, However, by letter dated February 28, 1907,
the licensee identified annther approach to assure that recuired ventilation
systems were maintained free of fire damage. For every area which contains
cables/components whose damage could resu't in the Yoss of HVAC, ercept the
1SPH, the licensee proposes to fmplement a fire watch patrol, The patrol
will be arranoed such that no area will be left unattended for more
than 20 minutes. In the instrument shop. control room and HP chemistry lab,
the fire watch functior will be performed by the personnel who normally occupy
those areas on a continunus basis, In the ISPH, the Yicensee will utilize
portable ventilation equipment to compensate for damaged HVAC components

immediately upor loss of ventilation flow,




The staff's principa) concern was that 2 fire of significant maonftude
would damace HVAC system components, resulting in the loss of adequate vent-
1latior ir these locetions., In those areas which are continuously attended
nr where & fire watch patrol is provided, there §s ressonable assurance that
a fire, 1f one should occur, would be discovered in {ts formative stagec.
before significant temperature rise or smoke prepzostion occurred. The
personnel would then notify the control room that a fire was in progress,
which would result in the dispatch of the plant fire brigude to the scene.
Pending arrival c¢f the fire brigade, these same persvnnel who are trained to
use the available portable fire extinauishers, will attempt to control the fire.'
The expected quick response to such a postulated fire is sufficient to assure
that one division of required ventilation systems would remair free of fire damaae.

The Yicenrsee has stated that upon loss of ventilation in the ISPH, at
least four hours 1¢ eveilable before critical room temperatures are reached.
The licensee has committed to immediately dispatch plant personnel to restore
ventilation using portable equipment upon luss of normal HVAC systems, It is
the staff's judament that sufficient time exists, with a corservative margin
of safety, to restore adequate ventilation flow rates. On the basis that
porteble fans taking suction from outside areas can provide sufficient
ventilution and that the lfcensee's procedures will assure that these actions
are completed on time, the staft concludes that the licensee's prarcsal s
scceptable,

Rased on the above evaluation, the staff concludes that the licensee's
alterrate fire protection configuration provides an eoufvalent level of safety

to that achieved by compliance with Section 111.6 of Appendix P,



The underlying purpose of the rule is to ensure that safe shutdown
capability exists durfnc and after any postulated fire in the plant.
Protection of supporting systems, their companents and circuits s required i<
the support s essertial for the operability of & safe shutdown systeém,
For the ISPH, sufficient time erists to 2)low corrective marual actions to bhe
teken, For the other KVAC systems, protection cen be provided by detecting
fires early in their forrmative stige and extincuishing them hefore they hecome
1arge enough to damage heth trains ¢of important eouipment in 8 given fire
ared/zere, Fire watches, either in the form of & contfnvous fire watch (either
by & person physically in the area or via remote monitoring) or & reving patrol
which is present fn & fire zone/sred &t least once every 20 minutes, provide
sdequete assurance that fires in these areas will be detected early in their
formative stage. The fires can be extinguished before thev damage eauipment
necessary for the safe shutdown of the plant. Therefore, the exemption
requested meets the special circumstences delineated in 10 CFP 50.12(a) (e} (i1},
in that application of the regulation in this particular cfrcumstance 1s not
necessary to schieve the underlying purpose of the rule. In addition, the
Ticensee claims that the special circumstances of 10 CFR 50,12(a)(?)(111)
apply in that providing additicna) protection features, required by the
regulations, would not result in 2 sigrificant increase in the level of
protection provided ané would result 4r undue hardship and cost significantlv
in excess of those incurred by others similarly situated., These costs consist
of engineering, procurement of materfals, fabrication and installation costs,

3. 111.G.7; exemption reovested from Appendix F to the extent that it
reavires that steel which §s framed into or supports a fire barrier be

protected to the same deqree &s the barrier itself,



In 1ts Safety Evaluation Report (SFR) of December 30, 198€, the stas<
described the lecations in which fireerated cable and/or fire-rated cable
wraps will be used to protect vre division of shutdown-related cables. In the
fellowing four areas, the Vicensee hes nnt proterted the supports for open
racewdys carrying the fire-rated cable or supports for the cables, conduits or
trays protected by the cehle wraps:

fP-FZ-4 JSPH-F2-2

1SPH-F7-1 FHeFZ-1

The staf's principal concern {5 that a fire of significent maonitude
would cause roon temperatures to rise to a level which would cause the steel
supports to lose their structural intearity. The resulting collapse of the
ccrcuit or cable tray could damage the circuits which must remain functicral
to achfeve and maintain safe shutdown conditions,

However, each of theie sreds s equipped with automatic fire detection
and suppression systems, If & fire occurs, the Commission's staff expects the
detection systems to actuate and transmit an slarm to the control room. Upon
confirmetion of & fire, the fire brigade would be dispatched to the area and
would suppress the fire using available portable equipment., I1f rapid
temperature rise occurred hefore the arrive) of the brigade, the automatic
fire suppresston system would actuate to control the fire and to reduce roor
temperatures. This would occur well befcre the support steel would reach a
temperature at which structural faflure could be expected. Therefore, the
sbsence of protection for this steel has no safety siqnificance.

Rased or the above evaluatfon, the staff concludes that the Yicensee's
3lternate fire protection confiquration provides an equivalent level of safety

to that achieved by compliance with Section 111,.6,? of Appencdix R,

|



11

The underlyvino purpose of the rule is to provicde protectior 2oainst fire
dsmzee to the structural steel supports assocfatec with Appendix R safe
shutdowr. csbles, eouipment, end sssociated non-safety circuits, Thig
protection 1s being accomplished by ensuring that the temperatures within the
expected zones will not rise to levels which could affect the structural stee)
integrity, Therefure, the exemption being requested meets the special
circumstances delinezted in 10 CFR 50,12(2)(2)(11), in that applicatfon of the
requlations in this particular circumstance is not necessary to achieve the
underlying purpuse of the rule,

4, 111.G.2; exemption requested for the chiller room in the fuel
handline building (area FH-F?-6) from the requfrement that ar 2utomatic fire
suppression svstem be installed in an area where one division of shutdown
systems is protected hy a one-hour fire barrier and & fire detection svstem,

Contained in this fire arez are redundant power cahles (LS5A and LS5R)
for contro) center IC-ESV, These redundant power cables are protected with
one-hour fire rated barriers. The area is protected by &n automatic fire
detection system and manval fire fighting ecuipment, As described in the
licensee's FHAR, the fire loazding in this 2rea is minimal,

The staff's principal concern in this arez was that a fire of sfonificant
magritude could damage the ahove-referenced power cahles for control center
1C-FSV, However, the fire lceding in the area s mirimal, with combustible
material dispersed throughout the area. FRecause of the fire detection svstenm,
the staff expects that a fire, 1f one should start, would be detected in its
fncipient staaes before & significant room temperature rise occurred, An

2larm would be automatically transmitted to the control room. The fire
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brigade would subsequently be dispatched, and the fire suppressed using manual
fire fightino equipment, Pendina arrival of the briqade, the ane-hour
fire-rated barricr which protects these cahbles will provide reasonable
assurance that they would rerain undamaqéd. Therefore, the ahsence of an
sutomatic fire suppression system has no safety significance.

Based on the ahove evaluation, the staff concludes that the licensee's
alternate fire protectionn confiquration provides an equivalent leve! of safety
to that achieved by compliance with Section 111.6 of Appendix R,

The basic purpese of the rule is to ensure that equipment important to
the safe shutdown of the plant is evailable in the event of 2 fire., The
minimum fire loadina in the area, coupled with 3 fire detectinn system and &
one-hour fire-rated barrier, 211 fnsure that at least ore of the two cables
will remain undaﬁaped in the event of a fire. The fire should be detected and
extinquished early, Therefore, the éxemption being requested meets the special
circumstances delineated in 10 CFR 50.12(a)(?)(41), in that application of the
requlations §n this particular circumstance is not necessary to achieve the
underlving purpose of the rule,

5. 111.6.2; exemption requested from the requirement that redundant
shutdnwn divisions he separated by a three-hour fire-rated barrier.
Specifically, the fire-rated barrier which forms the perimeter of intermediate
huilding area JR-FZ-8 contains two steel plate doors which are not fire-rated,
as determined by an independent testing autharity, Fach door is used for
flood protection and {s bolted in place. One door {s located in a portfon of
the wall which is common to auxiliary buildino area AB-FZ-4, The other is

located in a wal) common to fuel handling building area FH-F7-1,



The fire Ycacing in IB-FZ-f is low. as described in FHAR, Each of the
ddjacent nreas 18 protected by en erea-wide automatic sprirkler svstem., The
three areds are t1so provicded with 2utomatic fire detection systems and marual
fire fiohting equipment as described by the "icensee in the FHAR,

The steff was orfaina'ly concerned that 2 fire of significant maonitude
would cause these doors ¢o fail, 21lewine fire to propagate anc camage
redundant shutdown-related systems. However, because of the protection provided
by the automatic sprinkler systems in areas AR-F7-4 and FH-F7-), the staff
corcludes that rnom temperatures resultino frem & fire in these locations would
not reach critical levels such as to cause the doors to fail, Bécause of the
substantial noture of the doors (as confirmed by chservation durina the
Appendix R audit) anc¢ their beino bolted in place, the staff concludes that
smoke and hot gases would be confined to the are2 of fire origin until the
fire was suppressed,

Sim{larly, the nature and quantities of combustibles ir IB-FZ-8 ere such
as to not produce & fire of intense magnitude or duration. The heat produced
from 8 fire in this location would rise to the ceiling and stratify above and
away from the doors. By the time the stratified hot cas layer would hegin to
envelope the doors, the plant fire brigade would have arrived to begin active
fire suppressior activities. If, under the most corservative fire scenario,
fire spread through the dnorways, the existina automatic sprinkler svstems on
the other side would actuate to protect safe-shutdown systems in the &cjoining
locations from fire demace,

Rased or the above eveluation, the staff concludes that the licensee's
alternate fire protectior configuretion provides an equivelent level of safety

to that achieved by compliance with Section 11].G.2 of Appendix R,
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The underlying purpose of the rule is to provide assurance that one of
the redundent trains of safe shutdown equipment §s free of fire damaqe throuah
adequate separation and protection, in order to ensure safe shutdown
capability during and after uny postulated fire in the plant., This assurance
is being accomplished by providing area-wide automatic sprinkler coverage in.
fire 20nes AB-FZ-4 and FH-F7-] which adjoin IB-F7-R, by providing adequate
separation between the steel doors and by the low combustible loadina in
[8-FZ-8, Therefore. the exemption being requested meets the special
circumstances delineated fn 10 CFR 50,12(a)(11), in that application of the
requlation in this particular circumstance s not necessary tn achieve the
underlying purpose of the rule. In addition, the special circumstances of
10 CFk 50.12(a)(111) apply in that providing additional protection features.
required hy the }eguiations. would not result in a2 stanificant increase in the
level of protection pravided and would result in undue hardship and cost
significantly in excess of those incurred by others similarly situated. These
costs consist of additional enaineering, procurement of materials,
fabrication and insta]lation costs.

The Commissfion had previously granted exemptions to Appendix P ir an
Exemption dated December 30, 1986. One exemption aqranted concerned the lack of '
3 fire detection system in fuel handling building area FH-F7-2, By letter dated
February ?, 1987, the licensee clarified this exemption request to include the
fact that the exfstino automatic sprinkler system does not extend throughout
the area, The partial sprinkler system was acknowledaed in the staff's
evaluation and, therefore, this clarification does not alter the staff's

conclusion that the exemption should have been granted, This condition
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conforms with the guidance issued or pertial fire detection and suppressicr
systems in Generic Letter B6-10., No specific exemption for the partial
sprinkler system in this ares is therefore necessary,

In 1ts December 30, 1986 Exemption, the staff grerted an exemption fror
the requirement to protect certain shutdown-related circufts where the
licensee has stated that sufficient time éxists (in excess of 30 minutes) to
take marval actions to compensate for the loss of those circuits, By letter

dated February 2, 1987, the 1icensee has aasin changed the apprrach to safe

" shutdown in a number of locations. Certain valve dlignments are no longer
required; other valve alignments 2re now considered necessary; end certain
required manual actions vhich had not been previously included in docketed
submittals are now {dentified. The licensee states that these changes are
within the scope of the staff's previous evaluation., On this basis, the
clarifications recarding manual valve alianments, 8s fdenti€ied 4n the
licensee's February 2, 1987 letter, are acceptable and should be considered

to be encompassed by the previous exemption,

1v,

Accordinaly, the Commission has determined that, pursuant to 10 CFR 50,12,
these exemptions are authorized by law, wil) not present an undue risk tn the
public health and sufety, and are consistent with the common defense ard
securfty. The Commission further determines that special circumstances, as
provided in 10 CFR 50,12/2)(2)(11), are present Justifying the exemption;
namely, that applicatfon of the regqulation ir the particular circumstances is

not necessary to achieve the underlying purpnse of the rule, Specifics sre
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discussed in each exemptfon request; but in ceneral, the underlving purpose of
the rule is te accomplish safe shutdovn in the event of a sinale fire and
maintain the plant 4n & safe shutdown condition. This 1s accomplished by
assuring that sufficient undamaged equipment {s avaflehle to support safe
shutdown assuming a fire within the 2ree of concern., In the areas for which
an exemption §s being reouested, passive &s well 2s active fire protectiern
features assure that 2ny single fire will not result in the loss of safe
shutdown capability., These features include marval actions, automatic
suppression, &nd early detection of fires in their incipient stages. The fire
protection features, in conjunction with Yow combustible loadinas, provide a
high dearee of assurance thaet a single fire will not result in loss of safe
shutdown capability., 1In addition, the special circumstances of 10 CFR £0.12
(a)(2)(141) apply in that compliance would result in costs that are
significantly in excess of those contemplated when the regulation was

adopted, Providing additional protection features, 8s would be required to
meet the regulations, would not recult in 2 significant increase.in the leve)
of protectior and would result in undue costs for additionsl eraineerino,
procurement of materials, fabrication, and installation. Accordinaly, the
Commission hereby grants the exemptions listed in Section 111 above from the

requirements of 10 CFR 50, Appendix R,



Pursuant to 10 CFR 51,32, the Commission has determined that the qrantinc
of this Exemption wil) have no significant impact on the environment
(52 FF gagg ).

This Exemption §s effective upon 1ssuance.

FOR THE NUCLEAR REGULATORY COMMISSION

bl Lot

Frank J, Miﬁggﬁia D
Division of PYR Licensing R

Dated at Bethesda, Maryland, this 19th of Merch 1987
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 155 10 FACILITY OPERATING LICENSE NO. DPR-38

AMENDMENT NO. 155 TO FACILITY OPERATING LICENSE NO. DPR-47
AMENDMENT NO. 152 TO FACILITY OPERATING LICENSE NO. DPR-55

DUKE POWER COMPANY
OCONEE NUCLEAR STATION, UNITS NOS. 1, 2 AND 3
DOCKETS NOS. 50-269, 50-270 AND 50-287

INTRODUCTION

By letter dated December 12, 1986 (Ref. 1), as revised on January 29, 1987 (Ref. 2)
and supplemented on February 11, 1987 (Ref. 6), Duke Power Company (the licensee)
proposed changes to the Technical Specifications (7Ss) of Facility Operating
Licenses Nos. DPR-38, DPR-47 and DPR-55 for the Oconee Nuclear Station, Units

Nos. 1, 2 and 3. These amendments would consist of changes to the Station's
common TSs. Oconee Unit 3 is currently completing a refueling outage.

These amendments would authorize changes to the Oconee Nuclear Station TSs

which are required to support the operation of Oconee Unit 3 at full rated

power during the upcoming Cycle 10. The amendments would change Figure 3.5.2-12,
the Unft 3 Operational Power Imbalance Envelope curve. The Figure would be
updated to reflect current cycle operating characteristics.

These amendments would also provide a more conservative curve for Oconee

Unit 1 Operational! Power Imbalance Envelope (Figure 3.5.2-10) to allow 10 CFR
Part 50.59 reviews of future core reloads; update TS 3.5.2.4.b.2 (quadrant
power tilt) to reflect the fact that power level cutoffs (other than 100%)

are no longer applicable to Oconee; delete TS 3.5.2.6 (xenon reactivity)
because operating restrictions resulting from transient xenon power peaking
are implicitly included in the limits of TS 3.5.2.5 (control rod positions)
and proposed TS 3.5.2.6 (reactor power imbalance) and note this in the bases
of TS 3.5; and change TSs 3.5.2.7, 3.5.2.8 and 3.5.2.9 to reflect the deletion
of TS 3.5.2.6 (xenon reactivity).

For Oconee Unit 3 only, these amendments would raise the minimum boron
concentration in the borated water storage tank (BWST) from 1835 parts per
million (ppm) to 2010 ppm to ensure that the core is at one percent delta k
over k, 1% A k/k or shutdown margin, at 70°F without any control rods in the
core. Other administrative type changes requested in the February 11, 1987
application are being handled separately.

0194 87031%
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To support the license amendment application, the licensee submitted

"Oconee Unit 3, Cycle 10 Reload Report" as an attachment to the December 12,
1986 application. A summary of the Cycle 10 operating parameters is included
in the report, along with safety analyses. On January 29, 1987, the licensee
revised the reload report because Oconee Unit 3 was shutdown on December 17,
1986--earlier than scheduled because of possible wear indications in the 382
reactor coolant pump. The Oconee Unit 3 Cycle 10 core was then redesigned
based on the shortened Cycle 9 length of 349 effective full power days. Results
of this redesign indicated that to ensure the core will be shutdown in
conformance with applicable criteria, the beginning of cycle, all rods out,
70°F 1% A k/k shutdown boron concentration should be increased from the present
1835 to 2010 ppm. In a letter dated February 11, 1987, the licensee proposed
revisions to the TSs to raise the minimum boron concentration in the BWST.

The Cycle 10 core consists of 177 fuel assemblies, each of which §s a 15

by 15 array containing 208 fuel rods, 16 control rod guide tubes, and one
incore instrument guide tube. The fuel consists of dished-end, cylindrica)
pellets of uranium dioxide clad in cold-worked Zircaloy<4. The fuel

assembiies in all batches have an average nominal fuel loading of 463.6
kilograms (kg) uranium. The undensified nominal active fuel lengths,
theoretical densities, fuel and fuel rod dimensions, and other related fuel
parameters are given in Table 4-1 (Ref. 3). The Cycle 10 core loading diagram,
enrichments, control rods and burnable poison rod assembly (BPRA) locations
and enrichments are also given in Reference 3.

Cycle 10 will operate in a rods-out, boron feed-and-bleed mode. Core reactivity
control is supplied mainly by soluble boron and supplemented by 61 full-length
Ag-In-Cd control rods and 60 BPRAs. In addition to the full-length control
rods, eight Inconel gray axial power shaping rods (APSRs) are provided for
additional control of axial power distribution. Since gray APSRs are being
utilized, there are eight control rods in group seven and twelve in group

five to reduce the negative offset response to the group seven rod movement.

The present reload involves no significant changes in core fuel design

or methodology. Proposed revisions to the TSs required for Cycle 10 operation
were made in accordance with methods and procedures found acceptable in
connection with previous reloads (Ref. 4) and are the result of minor
cycle-to-cycle fuel changes.

EVALUATION

Evaluation of Fuel System Design

The types of fuel assemblies and pertinent fuel design parameters for Oconee 3
Cycle 10 are listed in Table 4-1 (Ref. 3). All fuel assemblies are
mechanically interchangeable. Two regenerative neutron sources will be used
in the Mark BZ fuel assemblies. The Cycle 10 core contains only fuel designs
which have been previously loaded in the Oconee Unit 3 reactor and have been
previously aporoved by the NRC staff. The fuel rod design, cladding collapse,
cladding stress and strain, and the thermal design fuel analyses for Cycle 10
fuel designs, including the gray APSRs, are either bounded by conditions
previously analyzed for Oconee 3 or were analyzed specifically for Cycle 10
using methods and 1imits previously reviewed and approved by the NRC staff.
Therefore, we conclude that the overall fuel system desian for Oconee 3

Cycle 10 is acceptable.




Nuclear Design

Table 5-1 (Ref. 3) compares the core physics parameters of Cycle 10 with those
of the reference Cycle 9. The values for Cycle 9 and Cycle 10 were generated
by Ouke Power Company using the reload design methods described in Reference 5
which have been reviewed and approved by the NRC scaff.

We have determined that approved methods have been .used, and the nuclear
design parameters meet the acceptance criteria of Standard Review Plan,
Section 4.3, Part 11, and, therefore, conclude that the nuclear design of
Oconee 3 Cycle 10 is acceptable.

Evaluation of Thermal-Hydraulic Design

The generic Mark B and Mark BZ thermal-hydraulic design analyses supporting
Cycle 10 operation were performed by Duke Power Company using the methods
described in Reference 5. The Cycle 9 and Cycle 10 thermal-hydraulic design
conditions are summarized in Table 6-1 (Ref. 3).

The Cycle 10 core will include 60 fresh Mark BZ Batch 12 fuel assemblies, all
of which will contain BPRAs. This results in a core bypass flow of 7.9% of
the total system flow, which is less than the bypass flow assumed in the
generic thermal-hydraulic analyses.

The Mark BZ fuel assembly has a slightly higher pressure drop than the Mark B
assembly as a result of the increased flow resistance of the Zircaloy spacer
grids. The presence of Mark BZ and Mark B assemblies in a core results in less
coolant flow in the Mark BZ fuel than would occur in an all Mark BZ core. The
generic Mark BZ analyses conservatively account for this transition core effect.

In a Mark BZ transition core, the limiting Mark B hot channel will receive more
coolant and yield better departure from nucleate boiling (DNB) performance than
would be predicted for a full Mark B core. Thus, the generic Mark B analyses,
based on the B&W-2 critical heat flux (CHF) correlation, are bounding and are
applicable to the Cycle 10 transition core.

We have determined that approved methods have been used, and the thermal-hydraulic
design parameters meet the departure from nucleate boiling ratio (DNBR) safety
1imit using approved CHF correlations and, therefore, conclude that the thermal-
hydraulic design of Oconee 3 Cycle 10 is acceptable.

Safety Analyses

The important kinetics parameters for Cycle 10 have been compared to the
values used in the Final Safety Analysis Report (FSAR) and/or the
densification report. The licensee has shown that the Cycle 10 values
are bounded by those previously used. The licensee has also determined
that the initial conditions of the transients in Cycle 10 are bounded
by either the FSAR, the fuel densification report, previous reload
analyses, or analyses using approved methods.



-4 -

Babcock & Wilcox (B&W) has performed a generic loss of coolant accident (LOCA)
analysis for the B&W 177-FA, lowered-loop nuclear steam supply system using
the final acceptance criteria Emergency Core Cooling System evaluation model.
The combination of average fuel temperature as a function of linear heat rate
(LHR) and the lifetime pin pressure data used is conservative relative to
those calculated for this cycle. These results are based upon a bounding
analytical assessment of NUREG-0630 on LOCA and operating LHR limits performed
by B&W. The B&W analyses have been approved by the NRC staff and the LHR
limits are satisfactorily incorporated into the TSs for Cycle 10 through the
operating limits on rod index and axial power imbalance and, therefore, are
acceptable.

Technical Specification Modifications

Oconee Unit 3 Cycle 10 TSs have been modified to account for normal
cycle-to-cycle fuel changes in power peaking and control rod worths. We have
reviewed the proposed specification revisions for Cycle 10. These changes
concern the Operational Power Imbalance Envelope (Figure 3.5.2-12). In
addition, the licensee has provided a more conservative curve for the Unit 1
Operational Power Imbalance Envelope (Figure 3.5.2-10) in order to reduce
future TS changes and to allow more of their future reload cores to be
reviewed under 10 CFR 50.59. On the basis that approved methodology was used
to obtain these limits which assure that general design criteria 10 and 12 are
satisfied, we find these TS modifications acceptable.

The licensee also proposed administrative changes to TSs 3.5.2.4.b.2, 3.5.2.6,
3.5.2.7, 3.5.2.8 and 3.5.2.9 which are common to all three Oconee units.

These changes reflect the fact that power level cutoff is no longer
applicable to Oconee and operating restrictions resulting from transient
xenon power peaking are implicitly included in the control rod position and
reactor power imbalance limits. Therefore, we find these changes acceptable.

Increase in Boron Concentration in the Borated Water Storage Tank

As a result of a shortened Cycle 9 of Oconee Unit 3 the design of the Cycle 10
core will require an increase in the BWST boron concentration to ensure the
core will be shutdown in conformance with TS 3.8.4 and TS 3.3 criteria. By
letter dated February 11, 1987 (Ref. 3), as supplemented on February 27, 1987
(Ref. 6), Duke Power Company presented the results of its analysis which
indicates that the beginning of cycle, all rods out, 70°F, 1 percent delta k
over k shutdown boron concentration should be increased from the present

1835 ppm to 1873 ppm in order to meet the 1 percent subcritical acceptance
criteria. Duke has requested TS changes which will conservatively increase
the minimum concentration in the Oconee Unit 3 BWST to 2010 ppm for Cycle 10.

We have determined that approved methods have been used to insure that the

1 percent subcritical acceptance criteria are conservatively met, and that the
plant will remain bounded by the FSAR safety analyses. Therefore, we conclude
that the increase in the BWST boron concentration to 2010 ppm for Oconee Unit 3
Cycle 10 is acceptable. ‘



EVERGENCY CIPCUMSTANCES

In 1¢s February 11, 1987 letter, the licensee requested that these
amendments be treated 2s an emergencv because irsufficient time exists for
the fommission's usuval 20-day notice without ertendino the current outaoe.
Because of the early shutdown of Oconee Unit 3, the licensee determined that
erergency circumstances exist for srproval of these proposed revisions to
snpport startup of Oconee Unit 3. Cycle 10,

The licensee revised the reload report because Cconee Unit 2 was shutdowr on
December 17, 1986 - earlier than scheduled because of possible wear
indications on 2 reactor coolant pump. The Oconee Unit 3 Cycle 10 core

wiés then redesigned based on the shortened cycle. Pesults of this redesian
indicated that to ensure the core shutdown margin, the baron concentration in
the BWST would need to be increased from the present 1835 to 2010 ppm. In dts
February 11, 1587 letter, the licersee proposed revisions to the TSs to raise
the minimum buron concentration in the BWST,

The Commission has determined that emergency circumstances exist in that
swift action is necessary to avofd a delay in startup not related to safety
2nd finds that, for the reason stated abeve, emeroency circumstances exist.

In connectior with & request indicating an emergency, the Commission

expects its licensees to apply for license amendments in 2 timely fashion.
However, with this consideration in mind, it has been determined that a
circumstance has arisen where the licensee and the Commission must act
quickly, and the licensee has made & good effort to make 2 timely application,

FINAL NO SIGNIFICANT HAZARDS CONSIDERATION DETEPMINATICN

The Commission's reculatiors in 10 CFR 50,92 state that the Commission

may make a fina) determination that a licerse 2mendment involves no
sionificant hazards consideratiors if operation of the facility in accordance
with the amendment would not:

(1) 1Irnvolve a significant increase in the probability cor conseauences
of an accident previously evaluated; or

(2) Create the possibility of a new or different kind of accident
from any accident previously evaluated; or

(3' Involve a significert reduction in a margin of safety.

¥e have confirmed the basis of the no significart hazards consideration findings
cdescribed tn the notice puhlished in the FEDERAL FFGISTER on Farch 6, 1987

(52 FR 7050). The amendments change the TSs to reflect new operatina limits
based on the fresh fuel to be inserted into the core. These parameters are
based on the new physics of the core and fall within the acceptance criteria,
There are no stonificant changes in the fuel being used, or the fuel assenbly
design. We have previnusly reviewed postulated fuel-related transients and
accidents., As part of these analyses, bounding parameters were used, for
example, power peaking 1imits ané reactor system pressure, Accident analyses
previously submitted by the licensee and approved by the NRC staff for Ocoree 3



L2

- f -

utilized inprt values of physics parameters which are desicned to be boundine
for various cperatina cycles and operatine conditions. The power imbalance
Timit curve for Cycle 10 was derived by the 'icensee sc that the previcus
analyvses for the pcstulatec accidents would remain valid for Cycle 10,
Therefore, it was unnecessary to anelyze anv accident for Cycle 10 of Cccnee 3,
Since the postulated accidents previously aralvzed remain applicable

to the new core (i.e., continue to be boundine', the probatility or
corsequences of an accident previnusly evaluzted have not increased. Fecause
of the furdamentzl {identity of the new fuel in terms of fts nuclear and fuel
assembly desinr, the possibility of a new or different kind of 2ccident “vrom
any &ccident orevicusly evaluated has not been created. Finally, <he poawer
imbalance curve ensures that the licensed margin of safety has nct been
recuced,

To ensure that the core shutdown margin is 1 percent delte k over k, at 7(:°F
without &ny contrcl rods in the core, the minimum horon concentration in

the E¥ST will have to be rajsed from 1835 ppr to 2010 ppm. Ve have confirmed
that approved methods have heen used to ensure that the 1 percent subcritical
acceptance criteria are conservatively met, and that the plant will rerain
bounded by the FSAF safety analyses. Therefore, the prcbability of any

Gesfar Rasis Accident (DBL) is rot affected by this chanoe, nor are the
consequences of a FFA affected by this charnge. The key phvsics parameter
affected by the Oconee Unit 3 Cvcle 10 redesign is the BOC boron concentratior,
The 1imiting FSAR transient with respect to charces in the boron concentration
is the moderater dilution transient at power. Only the non-LOCA horon dilution
transient was found to have 2 more potentially severe result due to increased
boron concentration, This event is bounded by the values assumed in the FSAR,
Therefore, the moderator dilution transient presented in the FSAR remains
conservative for Oconee Unit 3, Cycle 10. Analysis of the increase in the
Oconee Unit 3, Cvcle 10, minirum BKST boren concentration has indicated thet
the C01C ppm concentration is well within 211 acceptance criteria. For
refueling and LOCA conditions, the proposed concentration is sufficient to
maintain the core 1 percent subcritical at 70°F with all control rods reroved;
this chanae affects only previously eveluated accidents, discussed above, and
does not create the possibility cf a new or different kind of accident from
any accident previously evaluated. The predicted boron concentration reouvired
to maintain the core 1 percent subcritical at 70°F with all rods out of the
core during refueling or a LOCA has been compared to the current TS value for
the BWST. The predicted RCC, all rods ocut, 70°F, 1 percent suhcritical boron
concentratior of 1873 ppm has necessitated a change in the reauired boron
concentration for the BWST from 1835 ppm. To provide additional shutdowr
margin durinc refueling or a LOCA, a more conservetive BWST heron
concentration of 2010 ppm will be uvsed. For the non-LOCA events, the
moderator dilution transient has been shown to he bounded by the FSAF

anslysis anc involves no sianificant reduction in a2 margin of safety.

Therefore, we conclude that:
(1) Operatton of the facilities in accordance with the amendments wcuid

not sianificantly increase the prctebility or conseguences of an
accident previously evaluated.
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(2) Operstion of the facilities in accordance with the amendmerts would
not create the possibility of a new or different kind of accider®
from any accident previously evaluated,

(3) Operation of the facilitics in accordarce with thke amendments would
not irvolve a significant reduction in @ marain of safetyv,

Accordingly, we conclude that the amendmerts tn Facility Opera*inc Licenses
Nos. DPR-38, DPR-47 anc DPF-55 to support operation of Ocnnee I'rit 3 at fuls
rated power durine the upcoming Cvcle 10, involve no sianificant hazards
considerations,

STATE CONSLLTATION

In accordance with the Commission's regulations, consultation was held

with the State ot South Caroline by telephone. The State expressed no
concern either from the standpoint of safety or of our no sfanificert hazards
consideration determination.

ENVIRONMENTAL CONSIDERATICN

These amendments involve a change in the installstion or use of a facility
component located within the restricted are2 as defined in 10 CFF Part 20.

We have determined that the amendments involve no significant increase in the
amounts, and no significant change in the types, of any effluents that may be
released offsite, end that there 1s no significant increase in individual or
cumulative occupational radiatfon exposure., The Commission has previously
issued a proposed finding that these amendments involve no sionificant hazards
consideration and there has been no public comment on such finding.
Eccordingly, these amendments meet the eligibility criteria for cateccrical
exclusion set forth in 10 CFR 51.22(c)(9). Pursuvant to 10 CFP 51,22(b), rn
environmenta) impact statement or environmental assessment need be prepared
in connection with the tssuance of these amendments.

CONCLUSION

¥We have concluded, based on the consfderatfons discussed above, that:

(1) there is reasonable assurance that the health and safety of the public
wil) not be endangered by operation in the proposed manner, and (?) such
gctivities will be conducted in compliance with the Commission's requlations
and the issuance of these amendments will not be inimical tec the common
defense and securitv or to the health and safety of the public.

lNated: March 19, 1987

Principal Contributor:
G. Schwenk
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