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Mr. Ralph E. Beedle
Executive Vice President tNuclear Generation
Power Authority of the State of New York
123 Main Street
White Plains, New York 10601

Dear Mr. Hee(Jle:

SUBJECT: HARDENED WETWELL VENT CAPABILITY AT TIHE JAMES A. FI.ZPAIR.1K NUCLEAR
POWER PLANT (rAC NOS. M74868 AND M82364)

As a part of a comprehensive plan for closing severe accident issues, the NRC
.,Laff undertook a program to determine if any actions should be taker, on a
generic basis, to reduce the vulnerability of BWR Mark I containmentL. to
severe accident, challenges. At the conclusion of the Mark I Containment
P'erformance Improvement Program, the NRC staff identified a number of plant
modifications that substantially enhance the plant's capability to both
prevent and mitigate the consequences of severe accidents. One of the
modifications recommended was improved hardened wetwell vent capability.
After considering the proposed Mark I Containment Performance Program
(described in SECY 89-017, January 1989), the Commission directed the staff to
pursue Mark I enhancements on a plant-specific basis in order to account for
possible unique design differences thatmay bear on the necessity and nature

f specific safety improvements.Ac&udog1y'the Commission concluded that
Lihe reconviended safety improvements, wi-th one exception, that is, hardened
wetwell 1 ent capability, should be evaluated by l icensees as part of the
lhdi~vidual Planlt Examination (IPL) Prqrm With regard to the recommended

* plant improvement 4lealing with harden2d vent capability, the Commission, in
recognition of the circumstances and benefits associated with this
modification, directed the staff to facilitate installation of a hardened vent
uinder the provisions of 10 CFR 50.59 for licensees, who on their own
initiative, elect to incorporate this plant improvement.. On September 1,
1989, the staff issued Generic Letter 894f6, "Installation of a Hardened
Wetwell Vent," which encouraged -licensees to implement a hardened wetwell vent
capability under the provisions of 10 CFR 50.59.

By letters dated October 27, 1989, and July 25. 1990, the Power Authority of
the State of New York (PASNY) notified the NRC staff that it would defer
making a decision on whether to install a hardened wetwell vent until the
FitzPatrick Individual Plant Examination (IPE) was completed. In those
letters, PASNY provided "plant specific" design information and engineering
analyses that justified this approach on the hardened vent issue. The NRC
staff reviewed the information provided by PASNY in the stated letters.
Additionally, on August 22. 1990, the staff inspected the existing wetwell
vent path at the Fit'zPatrick plant. As a result of the staff's review of
PASNY's submittals, the inspection of the FitzPatrick wetwell vent path, and a
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review of the existing venting procedures and training, the NRC, by letter
dated January 24, 1991, approved PASrIY's approach to defer its decision to
fully implement the. industry's hardened vent general design criteria until
completion of the IPE.

r"Y liter ddt2d Dcemr- G >1,991, PA'ýly f)rovitded t h e hRC wi~th itsfia
poitonrw..g4 ,1rdin~ ~f inmpleientation of ttie ~hairtld ~ vent deinci(ýi ln

with ins ights gained from performing the IPE and the status of Investigations
into accident management strategies associated with severe accidents. .,In a
letter dated August 14, 1992, PASNY provided additional information on the
hardened vent capabil ity. PA SNJitLi.ilned that the current; igof the
Filtz~A ori o ck hardened wetwetvewn mts maly of the pitlhing WaterReactor
Owners ouj~p ~(O~WROG) )des Vjn criteria and repre0sent s an accep table dev'at tio

t remalnder. Furthermore, hPANRY oncluded that hardware modin icalions

Il2d ; to f adequatee tno prov ides i h f ori o ari adance not necesyto ensurey
that theret( peforms its i decay heatrmal an rdeng wetions and

Ba sed on the information provided by IhASlY anrfd the results of the NRC
andIje( ti rLot edof the Fi tzPtt rick hardeened wwtweI 1 vent path, ctheaRistaff has
(I t itIiihthe cL f r' rmnr . t !1, h ned ver dw4fhVt e~ s ~ign cri te ria
eos IhI( arrtoher'nore, uhe Nreiw aff finds that the pIant procedures
andi 8-r ining are adequate to provide the information arid guidance necessary
f or' operator-- tn ef fect i vel y use the [F t ZPatri ck hardened wetwel I vent

*cqapablj iIt~y. lhrrc fore, thre IRC st~aff zc--i7on -,Jlides thlth heaex ýs n ýt2 v2t
1)i 11 b ii ~I y 1-1t h e F i tz FaL r' i c k 1) 1a n t ',IcCe t. a•",a b 1

A copy of the staff's evaluation of the plant-specific features, procedures,
and training related to the FitzPatrick hardened wetwell vent capability is
enclosed. This action completes our review activities associated with
U. 89- 16 and) closes JAG Nos. M74868 and M82364.

Sincerely,

St.evi.,n A. Varga, Director
Division of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation

1mw 1 osi're
Safety Evaluation

cc w/enclosure:
See next page



UNI TED STATES

4 ~NUCLEAR REGULATORY COMMISSION
.- .,WASHINGTON, D, C. 20555

S SAFE,,Y EyALU~j ALOjLPR RE.LJU G3A.I.. OF NULL ARIK19

., k.AI.LE_ J311JijJ2_Liil STATE O1 rLEW YORK

• IUNJ2_W.L Lý y ENT CAPAD.UIY

J.LI. A. F ITZ Aý[tUýJtCLIMLR PQLHPLAf

1 0 1l.T_•OI IQU

Generic Letter (GL) 89-16 encouraged licensees to implement a hardened wetwell
vent cappability under the provision of 10 CFR 50.59. By letter dated July 25,
1990, the Power Authority of the Staite of New York (PASNY, the licensee)
sub'Litted an analysis of the potential benefits of a hardened wetwelH vent at
lhe James A. FitzPaLrick Nluclear Puovur Plant (FitzPatrick). The analysis
indicated that the existing wetwell vent is hardened and capable of
withstanding anticipated venting pressures, except for the interface with the
standby gas treatment system (SGIS). The SCTS is located in a building
adjacent to the reactor building. PASOY affirmed Its willingness to make cost
beneficial modifications to fully ,met the approved hardened vent general
design criteria; however, it wanted to defer such actions until completing its

iv iduail plant examination (IVP) prograin.

By letter (fated January 24, 1991, tile NRC staff approved the licensee's
request to integrate the results of its IPE program into its decision to make
any modifications to the existing vent design to fully implement the approved-
hardened vent general design criteria. Upon completion of the.lPE program,
the licensee was to: (1) provide the NRC with Its final position regarding
implementation of the hardened vent design criteria, and (2) use the results
of' the IPE to re-examine the venting procedures and-training of operators. By
letter dated December 6, 1991, the licensee provided this information along
with insights.gained from performing the IPE and the status of investigations
into accident management strategies associated with severe accidents. In a
letter dated August 14, 1992, the licensee provided additional information on
the hardened vent capability.

2.0 o VAkLAIQNi

The FitzPatrick .plant has a hardened vent system that originates at the
l)rimary containment suppression chamber and terminates at the inlet to the
SGTS. The hardened vent system Is located in the reactor building while the
SGTS is located in a building adjacent to the reactor building. The SGTS
consists, in part, of a series of filters connected by sheet metal ducting
with an expected rupture pressure of a few psig. Outlet piping of the SGTS is
routed through the building and to the.plant stack. The hardened vent piping
is rated for 150 psig in.ternal pressure. iA the 'entsy is al ready"
hard e ýii d~u~ ti I 1, ~tho S 61 Vt, Le. 1icicms (Žf per forined a-rin analy s~s tob d et~ermine

,whoher ddýLona h~idone pipng Ihkl b( a.dded tob-as51 S7t~ic SGISr and any
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additional modifications were necessary to meet the hardened vent design
cr ite r ia.

Through completion of the IPE, the licensee gained several insights for post-
.accident venting. For the TW (loss of decay heat removal) accident sequence,
the containment pressure approaches the primary containment pressure limit
(PCPL.) of 44 psicj in approximately 20 hours. The emergency operating
procedures ([OPs) then direct the operators to vent t: containment to
maintain pressure below the PCPL. If the containment is not vented: the
pressure will continue to rise leading to failure due to overpressurization.
The licensee calculated the core damage frequency (COF) with venting (1.92
E-6/yr) and without venting (2.72 E-5/yr). These calculations demonstrated a
reduction in CDF by a factor of 14 due to venting.

For the station blackout (SBO) accident scenario, decay heat is transferred tod
the suppression pool causing an increase in containment pressure. Depletion ,
of station batteries after about 8 hours causes failure of the remaining core,
cooling systems and core damage ensues. Core damage occurs approximately 13-'
hours into the scenario with containment pressure remaining below the PCPL
vent setpoint pressure of 44 psig. Therefore, the licensee has concluded -that
venting cannot be considered as a mitigative concept for an SqO event, under
the guidance of the existing Emergency Operating Procedures. During S8O
sequences, .core damage is calculated to occur around 13 hours whereas the
pressure necessary to reach the primary containment pressure limit (PCPL)
venting pressure occurs at approximately 20 hours.

The January 24, 1991, NRC staff evaluation of plant-specific features,
procedures, and training related to the hardened wetwell vent capability at
the FitzPatrick plant concluded that the existing venting capability was
expected to achieve the desired reduction in core damage frequency; however,
the hardened vent path did not completely meet the hardened vent design
criteria. As a result, FitzPatrick was allowed to Integrate the results of
its IPE program into its decision to fully implement the hardened vent design
criteria. The following is an evaluat*ion of the FitzPatrick position relative
to the hardened vent design criteria.

Criterion (a): The vent shall be sized such that under condltions~of:
(1) constant heat input at a rate equal Lo 1 percent of rated thermal power
(unless lower limit justified by analysis), and (2) containment pressure equal
to the PCPL, the exhaust flow through the vent is sufficient to prevent the
containment pressure from increasing..

The FitzPatrick vent path will relieve pressure through parallel 6 and 12-inch
lines. Based on the licensee analysis, one percent decay heat (24.36 MW)
produces 25. ]•3 Ibm/sec of steam at the PCPL of 44 pslg or a volumetric rate
of 269.964 ft /sec. Since the initial flow of gases through the vent will
consist of nitrogen and steam, the licensee concluded that a conservative vent
mass flow rate of 44.21 ibm/sec was required to limit the primary containment
pressure to the PCPL level. The 6-inch line is capable of passing 17 Ibm/sec
and the 12-inch line is capable of passing 71 ibm/sec.
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Based on these results, FitzPatrick meets the vent criteria through use of the
12-inch line or combination of the 6 and 12-inch line. The NRC staff
concludes that criterion (a) has been met.

-Criterion (b): The hardened vent shall be capable of operating up to the
PCPL. It shall not compromise the existing containment design basis.

The PCPL at FitzPatrick is 44 psig. The hardened vent piping has a design
pressure rating of 150 psig, with the exception of the SGTS which is located
in a building adjacent to the reactor building. The SGTS room contains
sheetmetal ductwork and filters which are assumed to fall under most venting

scnaio, ft r eutokfiItrhg dooresr venting w6& I Iressuri ze the~
-•GT`S 10Ilioo unt i I fa~l 'Lreof the access byor tote tsideKý T~he~y are doulble
~doors ta normallVy open to tj1 e nv ironmentl thrb prvdn a lag rp lease
path for t~he , team1Ž mixture .. ANs a~ 'result, the jprieisurj zao on the reacto~r
buiVdiny wafll /ýH belnic( t -~tvl low presýu~res which will be well
,oi thiri thie wa il st u tu a c~p bl i

Althouqh failure of the sheetmetal ductwork will render the SGTS inoperable,
this failure should not affect any safety equipment located within the reactor
building. lhe SGTS building is adequately isolated from the systems within
the reactor building by the reactor building wall. Further, the containment
design pressure is 56 psig and the PCPL is 44 psig. Both values are well
below the piping design pressure of 150 pslg. The NRC staff concludes that
criterion (b) has been met.

Criterion (c): The hardened vent shall be designed to operate during
conditions associated with the TW sequence. The need for SBO venting will be
addressed during the IPE.

The FitzPatric.k hardened vent is capable of relieving at least one percent of
rated thermal power and withstanding the associated pressures, with the
exception of the SGIS pipij which is ased to fail. The containment
isolation valves in the vent path are also capable of operation at the PCPL.
In the event electrical or pneumatic power is not available to operate the
vent valves, manual operation from the reactor building is possible. TheJ.IPE
determined that the PCPL would be reached after 20 hours into a TW sequence,
which should provide sufficient time for any manual vent actuations, If
required. The PASNY also provided preliminary Insights into the need and
feasibility of venting during SBO sequences and was examining several new
accident management strategies. However, since core damage would occur long
before venting was needed, venting was. not credited in the IPE for an SBO
event, The NRC staff concludes that criterion (c) has been met.

Criterion (d): The hardened vent shall include a means to prevent Inadvertent
actuation.

Inadvertent actuation of the hardened vent at FitzPatrick is prevented through
several mechanisms. -he emergency operating procedures are specific as to
when venting is to be performed. Venting involves operation of several valves
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from the relay room, which is physically separated from the control room. The
1W sequence most likely would involve loss of some emergency power, and
therefore, Some manual vent valve operation would be required, Containment
isolation signals from high drywell pressure and possibly high containment
radiation would have to be bypassed. Therefore, either the need for manual
operation or deliberate bypass actions makes. the potential of inadvertent
ven ting a remote possibility. As a result, the NRC staff concludes that the
intent of criterion (d) has been met.

Criterion (e): The vent path up to and including the second containment
isolation barrier shalt be designed consistent with the designbasis of the'
pl1 ant

The NRC staff concluded, in Its January 24, 1991, evaluation of the hardened
vent design, that the vent path meets the design basis of the plant. The NRC
staff concludes that criterion (e) has been met.

Criterion (f): ihe hard vent path shall be capable of withstanding, without
loss of functional capability, expected venting conditions associated with the
TW sequence.

The NRC staff concluded, in its January 24, 1991, evaluation of the hardened
vent design, that the vent piping, with the exception of the SGTS piping, was
c•pable of withstanding, without loss of functional capability, all expected
venting conditions. In addition, the NRC staff concluded that the damage to
the SGTS may be an acceptable deviation pending completion of the IPE. The
licensee evaluated loss of the SGTS based on the IPE and performed a cost-
benefi.t analysis for providing a hardened pipe bypass around the SGTS for SBO
scenarios. The licensee concluded that loss of the SGTS was an acceptable
consequence of venting and that modifications to the piping configuration were
not justified. Modifications to the piping configuration could reduce the
offsite dose but would not decrease the core damage frequency. The NRC' staff
concludes that the existing design is sufficient and that the intent of
criterion (f) has been met.

Criterion (g): Radiation monitoring shall be provided to alert control room
operators of radioactive releases during venting.

FitzPatrick will use the existing containment high range monitor (CHRM) and
postaccident sampling system (PASS) to assess the radiological consequences of
venting. These monitoring systems are capable of assessing severe.accident
conditions and will be operable under the environmental conditions associated
with venting. The CIIRM provide indication of radiation levels with the
drywell. The PASS can take samples from the drywell, wetwell, suppression
pool, and reactor coolant. The results from a PASS sample are available
within the 3-hour criterion of NUREG-0737. The NRC staff concludes that the
intent of criterion (g) has been met.

Criterion (h): The hardened vent design shall ensure that no ignition sources
are present in• the pipeway.
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In the january 24, 1991, evaluation, the NRC staff Indicated that there was a
potential for a hydrogen deflagration upon rupture of the SGTS ducts. Large
amounts of hydrogen could be produced during a core melt scenario; however,
the TW sequence is prevented from progressing to a core melt by relieving both
mass and energy through the containment vent. Therefore, large amounts of
hydrogen are not expected for.the TW sequence. However, the EOPs are symptom
based, not-sequence based procedures. In the event that hydrogen is released
into the SGTS room, the vent flow will also consist of nitrogen and steam
which will provide some amount of natural inerting. In addition, the barrier
between the SGIS room and the reactor building is a 2-foot thick reinforced
concrete wall which provides a barrier against the adverse consequences of a
hydrogen deflagration.

A hard pipe bypass around the SGTS could prevent any hydrogen deflagration
within the SGTS room. The licensee estimated the cost of this modification at
$680,000P. J~ý icno concluded itha~t combustior1n ýT h exi st ing venit pa~th is
not 0,'k sioniific ant, and 'doe s not plnt oiytevn esign.Bsdo
the uncertainty as to whether a combustible mixture could develop, the
prevention potential of steam and nitrogen to suppress a hydrogen
deflagration, the mitigation potential of the concrete wall between the SGTS
roum and theIsa fety related e quipment, and the cotastsb&ociVed with
modifitcati'onis, th~e flRC stf c9qLaqe that. the ex~istng 2de~sig9n ~isacc~epta•b le
aid .the intent of criterion (h) has been met,

As stated'in the January 24, 1991, evaluation, the NRC staff identified
several weaknesses in the technical and human factors aspects of F-AOP-35,
"Post Accident Venting of the Primary Containment," which could prove
detrimental to effective operator use of the procedure. Subsequent to the
issuance of that evaluation, F-AOP-35 was revised to provide significant
improvements including: step clarification, more detailed instructions,
enhanced caution statements, and standardized phraseology and format. Also
noted in the January 24, 1991, evaluation were several deficiencies In the
operator training pertaining to containment venting. Subsequently, the
licensee has committed to integrate the results of the IPE into the operator
training program. This training will provide operators with guidance
regarding severe accident phenomena such as the consequences of venting during
severe accidents. Other improvements to the operator training program which
have already been implemented include:

1. Training which provided clarification of procedural references to
the .FitzPatrick PCPL, containment failure pressure, and alternative
methods of heat removal; and

2. Training which provided guidance on use of the 2" bypass line
..flowpath to protect the SGTS, unless flow is insufficient to

counteract the decay heat addition to the containment thus requiring
the main vent line to be used.

The NRC staff has reviewed the revised venting procedure and enhancements to
the operator' training as they relate to conformance to the human factor issues
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or the Standard Review Plan (NUREG-OBO0) Sections 13.2.1, "Reactor Operator
Irai4iiing," and 13.5.1, "Operating and Maintenance Procedures." The NRC staff
fiidk,. the revisred procedural guidance and operator training acceptable.

• lh, I icensee has Identified several accident management strategies associated
vwith operation of the vent which.may be beneficial. These venting strategies
ii)(.•IL•Jde venting until containment pressure is reduced to near atmospheric
Pi,".-.ure and Initiatingj venting early for certain circumstances. The NRC
staff agreas with the licensee's approach of bringing these issues to the
*Ii.t- nt ion of the Boil ing Water Reactor Owners Group (BWROG) for future generic
cuwi,.ideration. However, the NRC starf has concluded that the design-! and
pvn'ciCdUrres currently implemented at the FitzPatrick plant are sufficient to
%;it iPy the hardened vent design criteria and ensure adequate plant safety.

on the above evaluation, the 11RC statf concludes that PASNY either meets
th,.: ,•r•'LdIVed vent desi(qn criteria or its intent at the FitzPatrick plant.
furthermo(re. the 11RC staff finds the revised procedural guidance and operator
Ii-iiinq ,reijarding containment ventino acceptable. orefcre, the.staff*t h•as

Ir~ f'r:ijf d [ hI ~It eýý St l (Ic nta..m nt vt nq t )-t capabi lity at tthe' F] tzPat'rick,

,i ,. i ICo ( no t r j b httors
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