Containment [solation Valves

B 3.6.3
BASES
ACTIONS F.1 and F.2 (continued)
be brought to at least MODE 3 within 6 hours and to MODE §
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manrer and without chalienging plant systems.
SURVEILLANCE SR_3.6.3.1
REQUIREMENTS

Watts Bar-Unit |

This SR ensures that the purge valves are closed as required
or, if open, open for an allowable reason. If a purge valve
is open in violation of this SR, the valve is considered
inoperable. If tne inoperable valve is not otherwise krown
to have excessive leakage when closed, it is not considered
to have leakage outside of Timits. The SR is not required
to be met when the purge valves are open for the reasons
stated. The valves may be opened for pressure control,
ALARA or air quality considerations for personnel entry, or
for Surveillances that require the valves to be open. All
pur?e valves are capable of closing in the environment
following a LOCA. Theretore, these valves are allowed to be
open for limited periods of time. The 3] day Frequency is
consistent with other containment isolation valve
requirements discussed in SR 3.6.3.2.

SR_3.6.3.2

This SR requires verification that each containment
isolation manual valve and biind fiange located outside
containment, the containment annulus, and the Main Steam
Valve Vault Rooms, and required to be closed during accident
conditions is closed. The SR helps to ensure that post
accident leakage of radioactive fluids or qases outside of
the containment boundary is within design limits. This SR
does not require any testing or valve manipulation. Rather,
it involves verification, through a system walkdown, that
those containment isolation valves in areas where the va'ves
are capable of being mispositioned are in the correct
position. Since verification of valve position for these
valves is relatively easy, the 3] day Frequency i1s based on
engineering judgment and was chosen to provide added
assurance of the correct positions. The SR specifies that
containment isolation valves that are open under
administrative controls are not required to meet the SR
during the time the valves are open.

(continued)
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Containment [solation Valves

B 3.6.3
BASES
SURVEILLANCE SR_3.6.3.2 (continued)
REQUIREMENTS

Watts gar-Unit |

The Note applies to valves and blind flanges located in high
radiation areas and allows these devices to be verified
closed by use of administrative means. Allowing
verification by administrative means is considered
acceptable, since access to these areas is typically
restricted for ALARA reasons Therefore, the probability of
misalignment of these containment isolation valves, once
theylhave been verified to be in the proper position, is
small.

SR_3.6.3.3

This SR requires verification that each containment
isolation manual valve and blind flange located inside
containment, the containment annulus, and the Main Steam
Valve Vault Rooms, and required to be clnsed during accident
conditions is closed. The SR helps to ensure that post
accident leakage of radioactive fluids or gases outside of
the containment boundary is within design limits. For these
containment isolation valves , the Frequency of "prior to
entering MODE 4 from MODE 5 if not performed within the
previous 92 days" is appropriate since these containment
isolation valves are operated under administrative controls
(eg: locked valve program) and may be verified by
administrative means, because the probability of their
misalignment is Tow. The SR specifies that containment
isolation valves that are open under administrative controls
are not required to meet the SR during the time they are
cpen.

The Note allows valves and blind flanges located in high
radiation areas to be verified closed by ise of
administrative means. Allowing verifica.ion by
administrative means is considered acceptable, since access
to these areas is typically restricted for ALARA reasons.
Therefore, the probability of misalignment of these
containment isolation valves, once they have been verified
to be in their proper position, is small.

SR_3.6.3.4

Verifying that the 1solation time of each power operated and
automatic containment isclation valve is within Timits is
required to demonstrate OPERABILITY. The isolation time
test ensures the valve will isolate in a time period jess
than or equal to that assumed in the safety analyses  The

(continued)
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Containment [solation Valves

B 3.6.3
BASES
SURVEILLANCE SR_3.6.3.4 (continued)
REQUIREMENTS

Watts Bar-Unit |

iso’ation time and Frequency of this SR are in accordance
with the Inservice Testing Program or 92 days.

SR_3.6.3.5

For containment purge valves with resilient seals,
additional Teakage rate testing beyond the test requirements
of 1C CFR 50, Appendix J, is required tu ensure OPERABILITY.

Operating experience has demonstrated that this type of seal
has the potential to degrade in a shorter time period than
do .ther seal types. Based on this observation and the
importance of maintaining this penetration leak tight (due
tc the direct path between containment and the environment),
a Frequency of 184 days was established as part of the NRC
resolution of Generic Issue B-20, "Containment Leakage Due
to Seal Deterioration" (Ref. 3).

Additionally, this SR must be performed within 92 days after
opening the valve. The 92 day Frequency was chosen
recognizing that cycling ths valve could introduce
additional seal degradation (beyond that occurring to a
valve that has not been opened). Thus, decreasing the
interval (from 184 days) is a prudent measure after a valye
has been opened.

SR_3.6.3.5

Automatic containment isolation valves close on a
containment jsolation signal to prevent leakaye of
radioactive material from containment followin? a DBA. This
SR ensures that each automatic containment isolation valve
will actuate to its isolation positior on a containment
isolation signal. This Surveillance is not required for
valves that are locked, sealed. or otherwise secured in the
required position under administrative control. The

18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient 1f the
Surveillance were performed with the reactor at power.

(continued)
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B 3.6.3
BASES
SURVEILLANCE SR 3.6.3.6 (continued)
REQUIREMENTS
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Operating experience has shown that these components usually
pass this Surveillance when performed at the 18 month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR_3.6.3.7

Verifying that each Z4 inch containment lower compartment
purge valve is blocked to restrict opening to < 50° is
required to ensure that the valves can close under DBA
conditions within the times assumed in the analyses of
References | and 2. [f a LOCA occurs, the purge valves -ust
close to maintain containment leakage within the values
assumed in the accident analysis. At other times when purge
valves are required to be capable of closing (e.q., during
movement of irradiated fuel assemblies), pressurization
concern” are not present, thus the purge valves can be fully
open. The I8 month Frequency is appropriate because the
blocking devices are typically removed only during a
refueling outage.

SR_3.6.3.8

This SR ensures that the combined leakage rate of all shield
building hypass leakage paths is less than or equal fo the
specitiea leakage rate. This provides assurance that the
assumptions in the safety analysis are met. The leakage
rate of each bypass leakage path is assumed to be the
maximum pathway leakage (ieakage through the worse of the
two isolation valves) unless the penetration is isoiated by
use of ore closed and de-activated automatic valve, closed
manual vaive, or blind flange. In this case, the Jeakage
rate of the isolated bypass leakage path is assumed to be
the actual pathway leakage * 1 the isolation device. I[f
both isolation valves in tr wtration are closed, the
actual leakage rate is the lesser leakage rate of the two
valves. This method of quantifying maximum pathway leakage
15 only to be used for this SR (i.e., Appendix J maximum
pathway leakage Timits are to be quantified in accordance
with Appendix J).

(continued)
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Containment [solation Valves
B 3.6.3

SURVEILLANCE
REQUIREMENTS

SR 3.6.3.8 (continued)

The frequency is required by 10 CFR 50, Appendix J, as
modified by approved exemptions and therefore, the frequeacy
extensions of SR 3.0.2 may not be applied since the testing
is an Appendix J Type C test. This SR simply imposes
additional acceptance criteria. Aithough not a part of L,
the Shield Building Bypass leakage path combined Teakage
rate is determined using the 10 CFR 50, Appendix J, Type B
and C Teakage rates for the applicable barriers.

REFERENCES

Watts Bar-Unit |

1. Watts Bar FSAR, Section 15.0, "Accident Analysis.”

2. Watts Bar FSAR, Section 6.2.4.2, "Containment
Isolation System Design,” and Table 6.2.4-1,
"Containment Penetrations and Barriers.”

3. Generic Issue B-20, "Containment Leakage Due to Seal
Deterioraticn.”
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Containment Pressure
B 3.6.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4 Containment Pressure

BASES

BACKGROUND

The containment pressure is limited during normal operation
to preserve the initial conditicns assumed in the accident
analyses for a lass of coolant accident (LOCA) or steam line
break (SLB). These limits also prevent thz containment
oressure from exceeding the containment d2sign negative
pressure differential (-2.0 psid) with respect to tne shield
building annulus atmosphers in the event of inadvertent
actuation of the Containment Spray System or Air Return
Fans.

Containment pressuse is a process variable that is monitored
and controlled. The containment pressure limits are derived
from the inpui conditions used in the containment functional
analyses and the rontainment structure external pressure
analysis. Should operation occur outside these limits
coincident with 2 Design Basis Accident (DBA). post accident
coatainment pressures could exceeas calculated values.

APPLICABLE
SAFETY ANALYSES

Watts Bar-Unit 1

Containment internal pressure 1s an initial condition used
in the DBA analyses *o establish the maximum peak
containment internal pressure. The limiting DBAs
considered, relative to containment pressure, are the LOCA
and SLB, which are analyzed using computer pressure
transients. The worst case LOCA generates larger mass and
energy release than the worst case SLB. Thus, the LOCA
event bounds the SLB event from the containment peak
pressure stanagpoint {Ref. [).

The initial pressure condition used in the containment
analysis was 15.0 psia. This resulted in a maximum peak
pressure from a LOCA of [1.2] psig. The containment
analysis (Ref. [) shows that the maximum allcwable internal
containment pressure, P, (13.0 psig), bounds the calculated
recits from the limi*ing LOCA. The maximum containment
pres.ure resulting from the worst case LOCA, does not exceed
the containment design pressure, 13.5 gsiqg.

(continued)
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Containment Pres.ure
B 3.6.4

AFPLICABLE
SAFETY ANALYSES
(continued)

The containment was alsc designed for an external pressure
load equivalent to 4.0 psig. The inmadvertent actuation of
the Containment Spriy System was analyzed to determine

the resulting reduction in containment pressuyre. The
initial pressure condition used in this analysis was

-0.1 psig. This resulted in 2 minimum pressure inside
containment of 1.4 psig, which is less than the design load.

For certain ispects of transient accident analyses,
Taximizing the calculated containment pressure is not
conservative. In particular, the cooling effectiveness of
the Emergency Core Cooling System during the core reflood
phase of a LOCA analysis increases with increasi
containment backpressure. Therefore, for the re??ood phase,
the containment backpressure is calculated in a manner
designed to censervatively minimize, rather than maximize.
the cuntainment pressurs response in accordance with

10 CFR 50, Appendix K (Ref. 2.

Containment pressure sacisfies Criterion 2 of the NRC Policy
Statement .

Lco

APPLICABILITY

Watts Par-Unit |

Maintiining containment pressure at iess than or egual to
the LCO upper pressure limit ensures that, in the even® o’

3 DBA, the resultant peak containment accident pressure will
remain below the containment design pressure. Maintaining
cortainment pressure at greater than or equal ta the LCO
lower pressure limit ensures that the containment will not
2xceed the design negative differential pressure following
the inadvertent actuation of the Containment Spray System or
Air Return Fans.

in MODES i, 2, 3, and 4, a D34 could cause a ralease of
radicactive material to containment. Since maintaining
containment pressure within limits is essential to ensure
iaitial conditions assumed in the accident analyses are
maintained, the LCO 15 applicable n MODES |, 2. 3 and 4.

[n MODES 5 and 6, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations of these MCOES. Therefore, maintaining
containment pressurs within the limits of the (CO is5 not
required in MODES 5 or 6.

(continued)



BASES (.ontinued,

Containment Pressuyre
3 3.6.8

ACTIONS

Al

When containment pressure is not within the limits of the
LCO, it must be restored to within these limits within

I hour. The Required Action is necessary to return
operation to within the bounds of the ~ontainment analysis.
The 1 hour Completion Time is consistent with the ACTIONS of
LCO 2.5.1, "Containment,” which requires that contain-=nt be
restored to OPERABLE status within | hour.

.1 and B.2

[f containment pressure Cannot be restored to within limits
within the required Completion Time, the plant must be
brought to 2 MOOE in which the LCO does nat apply. To
achieve this status, the plant =ust be brought to at least
MOOE 3 within € hours and to MOCE S within 36 hours. The
allowed Completivn Times are reasonable, based on operating
experience, to reqch the required plant conditions from full
power conditions 1n aa crderly manner and without
challenging plant systems.

SURVE TLLANCE
REQUIRENMENTS

REFERENCES

Verifying that containment pressure is within limits ensures
that plant operation remains within the limits assumed in
the containment anaiysis. The 12 hour Frequency of this SR
was ceveloped based on operating experience related to
trending of containment pres ure variaticas during the
applicable MOOES. Furthermore, the 12 hour Fregquency is
considered adequate in view of other indications available
in the contrsl room, including alarms, to alert the operator
to an abnormal containment pressure condition.

I.  Watt, Bar FSAR, Section 5.2.1, "Containment Functional
Oesign.”

2. Title 10, Zcde of Federal Regulations, Part 50,
Appendix K, "ELCS Evaluation Modeis.”

Watts Bar-Unit |



Containment Rir lemperature
B 3.5.5

B 3.6 CONTAINMENT SYSTEMS

B 3.6.5 Containment Air Yemperature

BASES

The containment structure serves tg contain radicactive
zaterial that may be released from the reactor core
followirg a Jesign Basis Accident (CBA). The containment
dverage air temperature is !iwited, during normal operation,
to preserve the initial cond:tions assumed in the arcident
analyses for 3 loss of coslani i.cident (LOCA} or stezz line
break (SLB).

The containment average air temperature limit is derived
from the input conditions used in the containment functional
analyses and the containment structure external pressurs
analiyses. This LCO ensures that initial conditions assumed
in the anilysis of containment response to a DBA are rot
violated during plant operations. The total amount of
energy removed from contairment by the Containment Spray and
Cooling systems during post accident conditions is dependent
upcn the energy rileased to the containment due to the
event, as well as the initial contaiument temperature ...
pressure.

APPLICABLE
SAFETY ANALYSES

Watts Bar-Un:t !

Containment average air temperature i< an initial condition
used in the D84 analyses that sstablishes the containment
environmental quaiification operatiny envelsose for both
pressure and lemperature. The limit for contuinment average
air temperature ensures that operation is maintained within
the assumpticns used in the DBA analys:s for containment
(Ref. 1.

The limiting DBA; concidered relative to containment
JPERABILITY are the LOCA and SLB. The DBA LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment pressure trancients. Mo two DBAs ars
assumed to occu. simultansoi.lly or consacutivery. The

(continuad)
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BASES

Containment Air Temperaturs
3365

ASILICABLE
SAFETY AMALYSES
{continued)

Jalts Bar-Unit |

R E———

pe-tuiated OBAs . : analyzed with regard to Engineersd
Safety Feature (ESF) systems, assuming the loss of ons ESF
Sui. which is the worst case single active failurs.
resuiting in one train each of Containment Spray Syitem.
ResiZial Heat Remowal Systes. and Air Return Sy-te~ . %3
renired i1noperable.

The Timiting DBA for he max:i. im peak containment air
temperature is an SLS. For the upper compariment, the
mitial spntainment average 2ir temperaturs assumsd in this
design bas‘s amalyses (Ref. [\ 5 S5°F. For the !gwer
compartzent, the nitial average contatnment air tempe-iture
assumed in this design basis amalyse: is [20°F. Tae--
temperetires ri-yit in 3 macimum conta neent air
teaperaturs.

The higher tempsrature iizits are also considered in ‘Ao
depressurization analyses to ensyre tha' In> minisum
pressures limit s =maintained foilowing as inadve-tent
actuation of the Containment Spray Ssstem for both
containment comnyrtments.

The cantainment pressure transient is sensitive to the
initi1al air mass 1n containment and therefors. o the
initial containment air temperature. The limiting DBA for
establishing the maxisum peak containmeit internal pressure
15 LOCA. The lower temperature limits, 85°F for the upper
comgartment and 100°F for the lower compartment. are vcod in
this anaiysis to ensurs that, in ths eventl of 40 acci.dent
the maximum containment internal prescure will not he
exceaded tn ¢'ther containment compartaaent.

(continue ‘)



BASES

Containment Air Temperailure
8 3.5.5

APPLICABLE
SAFETY ANALYSES
{continued!

Containment average air lemperature satisfies Critersea 2 of
the NRC Pglicy Statement.

Lco

APPL I"ABILITY

ACTIONS

Watts Bar-Unit |

Ouring 2 DBA. with an inilial containment average air
temperature witain the ((0 tesperature limits, the resul’at
peaik accident lempsraturs i3 paintained beicw the
centitnment design temperature. As 2 ressit, the ability of
containment lo pe-“orm its design functium is ensured. [n
MOOES 3 and 4, contairment air tesperature may be as low as
8C°F Because the r=:v.%ant calculated peak containment
accident pressure would not exceed the design pressure dus
to a lesse- amount of =nergy relzased from the pipe break in
these MOOES.

In MOOES [. 2, 3, and &, 2 DBA could cause a releasz of
radivactive material to containment. [n MODES 5 and 6. the
rrobability and conssguoices of these svents are reduced due
to the pressure and temperature limitations of Chess MODES.
Therefors, maintaining containmer® average air cemperature
within the limit is rot reguired in MODE S or 6.

A

sien cont:inment °© 3rage air fesperaiu-2 un rhe upper or
lawer compartment .5 not within f7s [imit of the LCO, the
+92r3Ge air temperature in the affected compartment must Je
v.ilored to within Timits within 8 hours. This Regrired
~.Li0R 15 necessary to return operation o witnin the ..ind.
of the containzent amaiysts. The 8 hour Compietion Time i<
acceptable considering the sensitiviiy of the analysiz %o
variations in this parameter and provides suffirient time to
c3rrert minor problems.

£.1 and 8,2

[f the cu tarnment averags air temperatur- r:nnot he
restored to within its |ini*s within the requires Complation
Time, the plart must be brought to 4 MIDE 11 which the (L0

(cont  nyed)
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Cont>yva.t Rir "emgeraturs
B 38658

i T ——" o _— S . e

ALTIOmS

w ' ‘ont ingeg)

doesw &Y 10 siem Bis status, the plau. must be

zat Teast MEX 3 genin 8 hours and tc MODE 5
:"ml Ehowrs. The aiioee Completion Times are

SURVE [CLANCE
REGUIREMENTS

for o D20 contiismeet gar 72 2r temperature is within
e J7WIT enSUres Nt containment operation remarns
war LImITs a5, 0 fr the contarnment aralyses. |p
wwr s &lzraine h@?xwt dver. .2 3ir temperatyrs.
X Werage 11 oicgiated UsInG measurements taw,: at
Tgows within the cxnament selecteq to provide 3
reemtitive S.ople of s gyerail containment atmosphers.
Te 3w Frequency of ise SRS 15 considered acceptable
sem® dservel (o rtes of temperature increase within
Wl 35 2 vesl of svivonmenta] ksat sources (duys
s irge volume of cmizinment | fusthermors, the
Bwrireguency is amsidersd adequate in vy ey of other
egms waiiable i dv controi room. including alarms,
2207 The operater i3 i abnormal containment temperaturs
=S

o e

REF-oN 3

s Bar FSMR Zatim . e, et Lsyitem;

; m’ E S,"w '!SCT‘:Gf'.,.A - - ,Jpa ‘OOZRS. Qe‘(tr,f
¥:lding ventiigms System. ”
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o inment Spray Sestm

8 :.¢.5
B 3.6 CONTAINMENT SYSTEMS
B 3.6.6 Containmen. 3pra, Systox
BASES
SLONTRCON: The Contairmen. Spray System provides containment atmosphers

cooling t= |imit Dost accident p 2s-ure and temperaturs 1n
contaynmen?t %o less than the design values. Reduction of
contiintent pressure helps reduce the release of fission
product radicactivity from contzinment to the environment.
in the event of 3 Design Basis Accident (DBA). The

tainment Spray System is desigred to meet the
requirements of 10 CFR 50, Appertix &, 50C 32, “Containment
Heat Remowal,” GIC 33, “Inspection of Contairment Heat
Rcmoval Systems,” and GOC 43, “Testing of Coa’ainment Hoa'
Remcual Systems.” (Ref. 1). or other documents thal i »r2
aporopriate 2t the time of licensing (identified on - lant
sp+Cific basis).

The Te-*3inment Spray Systom consi-ts of two separate trains
of equal caparity, each cajab’e of meeting the system design
tasis spriy coverage. FEacia train includes a containment
Spray pump, one con®aine~nt spray heal exchanger. i spray
header, ncrzies. valves, .ad |, p°:g. (ach train is § wered
from 2 seperate Engineered Safrty Faature (ESF) bus. The
refusling wat.r storag: tank (RaS' ' -¢s.li2e Sarated water
to the Con®ainment 3pvay System curing the injectien phase
nf ope-at:an. In the recirculitics mode of cperation,
csntainment spray cudp suction 15 transferred from the 2WST
o L . cald nment recircuiation sump(s).

The diversion of 2 partion of the recirculatica flow from
each train of the Residual Heat Removal (RHR) System to
acditional redundant spray headers compietes the Containment
Spray System heat remcval capab.lity. FEach RHR train is
capetle of susplying spray coverage, if req.ired. to
supplement the Containment Spray System.

The Containment Spray System and GHE System provide a spray
of subcosled barated water into the upper region of
containment to limit the containment pressure and

(continued)
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Containment Spray System

g 3.6.6
BASES
BACKGROUND terperature during a2 0BA. in the recirculation mede of
{continued) Spcration, heat is removed from the containment sump water

Watts Bar-uUnit

I

by the Containment Spray System and RHP heat exchangers.
Each train of the Cortainment Spray System, supplementad by
2 train of RHR spray. providis adeguate spray coverage to
meet the system design requirements for containment heat
remova. .

The Containment Spray System is actuated either

awtomati ally by . c-ntainment High-High pre.sure signal or
muaually. An automatic actuation starts the two costainment
Spray pungs. opens the containmen? spray pump discharge
values, and begins the injection phase. A manual a-tuation
of tha Containment Spray System requires the operatLr to
actuate two separate cwitches on the main contr| board to
begin the same :zequenrs. The injectic. phass continuss
until an AWST Tevel low-Low alarw is roceiv 4. The Low-Low
alarm f-r the ANST signals the ¢ evate. to manuaily align
the system to the recirculation - 4¢  The Containment Spray
System in the recirc:latica moc raintains an equilibrius
tesperature between the conta: . nt atmosphers and the
recirculated sump water. Operatisn of the Cu ta: ment Spray
Sy.-te= in the re-ircutation mere is cratrolied by ths

voe wtor in accordance with ‘he emergency operation
procedu. - .

The B4R spray operaticn is i-.itiated marually, when required
By the emergency operating pro adur2s. after the Emergency
Core Coaling System (ECCS) is sp~rating in the recirculation
moce. The RHE sprays are available to supplement the
Containment Spra; System, if required. in limiting
containment pressure. This additional spray capacity would
typically be uses after the ice bed has been depleted and in
the event that cont .inment pr2ssure rises above a
predetersined Timit.

The Cantainment Spray System 1< an ESF system. [t is
decsigned to ensure that the heat remgval capabrlity requirad
suring the post accident period can be attained.

The operation of the ice condenser, is adequate tn assure
pressure supprasiion during the initia) blowdown of steam

(£ant nyed)
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BASES

“tatainment Air Temperature
B 3.6.5

APPLICABL:
SAFETY AMALYSES
(cont inued)

Containment average air temperature satisfies Criterion 2 of
the NRC Policy Statement.

LCo

Ouring a DA, with an :nitial containment average air
teaperature within the LCO tempercture limits, the resultant
peak accident temperature is maintained below the
contaimment di-sign temperature. As a result, the ability of
Containment tc perform its design function is emsured. In
MOOES 3 and 4, containment air temperature may be as low as
80°F berause the resuliant calculated peak containment
accident pressure would not exceed the design pressure due
t¢ 3 lesser amount of energy released ‘rum the pipe break in
these MOOES.

ArPLICABILITY

ACTIONS

Watts Bar-Unit |

in MOOES I, 2, 3, and 4, 3 DBA could cause z release of
radicactive material to containment. [n MODES S and 6, tha
probability and consanuences of theze events are reduced duz
to the pressur2 and iemperature Jimitations of these MODES.
Therefore, maintiining cir ainment average air temperature
within the Iimi? 55 - - yired in MODE S or 6.

Al

When containment average air temperature in the upper or
lower compartment :s not within the limit of the LCO. the
dverage air temperature in the affected compartment must be
restored to within limits within 8 hours. This Regquired
Action 1s necessary to return operation to within the bounds
of the containment anilysis. The 8 hour Completion Time 15
acceptable considering the sensitivity of the analysis to
variations in th:s parameler and provides sufficient time to
correct minor problem. .

B.1 and §.2

[f the containmen® averages air temperature cannot be
restored to within 1t. Timit; within the raquired Comnletion
Time, the plant sust be brought to a MODE in which tie LCO

{continued)
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BASES

Containment i~ Temperature
3 3.6.5

ACTIONS

B.1 and 8.2 (continued)

dnes not apply. To achieve this status, the plant must be
brought to at least MODE ? within 6 hours and to MCOE S
within 25 hours. The illowed Ccmpletion limes are
reasonable, based on cperating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

SURVE TLLANCE
RcQUIREMENTS

SR_3.6.5.1 and SR 3.6.5.7

Verifying that containment average air temperature is w.thin
the LCO Timits ensures that containment operation remains
within the Timits assumed for the containment analyses. I[n
order to determine the containment average air temperature,
a weighted .erage is calculated using measurements taken at
Tocation: w**hir the centainzent selected to provide a
represe~*3* ve “arpl: 3f the overall containment atmosphere.
The 28 . ,ur *re o 7 *r:5e SR: is considered acceptable
based ~~ .05¢ 4 ¢ . -~xtec 3f temperature increase within
contairner® ;. . .. & v:rceomental heat sources (due
to the l.r- | un” a1 oment).  Furthermore, the

28 hour [+ L.:nc, 15 _onsidered adequate in view of other
indicaticns available in the control room, including alarms,
to alert tne operator to an abnormal ~ontainment temperature
condition.

REFEREMCES

I. Watts Bar FSAR, Section 6.2, "Containment Systems.”

2. Matts Bar System Description N3-30RB-4002R5, "Reactor
Bu' 'ding Ventilation System.”

Watts Bar-unit |
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Containment Spray System
B 3.6.6

B 3.6 CONTAINMENT SYSTCMS

B 3.6.6 Containment Spray System

BASES

BACKGROUND

W.tts Bar-Unit |

ihe Containment Spray System provides containment atmosphere
cooling to Jimit post accident pressure and temperature in
containment to less than the design values. Reduction of
containment pressure helps reduce the release of fission
product radicactivity from containment to the environment,
in the event of a Design Pasis Accident (OBA}. The
Containment Spray System is designed to meet the
requirements of 10 CFR 50, Appendix A, GOC 38, "Containment
Heat Removal," GOC 39, "Inspection of Containment Heat
Removal Systems,” and GOC 40, "Testing of Containment Heat
Removal Systems," (Ref. 1}, or other daocuments that we:e
dppropriate at the time of licensing (identified on a plant
specific basis).

The Containment Spray System consists of two separate trains
of equal capacity, each capable of meeting the system design
basis spray coverage. Each train includes a containment
Spray pump, one containment spray heit exchanger, a spray
header, nozzles, valves, and piping. Each train is powered
from 3 separate Engineered Safety Featurz (ESF) bus. The
refucling water storage Lank (RWST) supplie. borated water
to the Containment Spray System during the injection phase
of operation. [In the recirculation mode of operation,
containment spray pump suction is transferred from the RWST
to the containment recirculation sump(s).

The diversion of a portion 5f the recirculaticn flow from
each tr2in of the Residual Heat F moval (RHR) System to
additional redundant spray headers completes the Containment
Spray System heat removal capability. Each RHR train is
capable of supplying spray coverage, if required, to
supplement the Containment Spray System.

The Containment Spray System and RHR System provide a spray
of subconie. oorated water into the upper region of
containment to limit the containment pressure and

(continued)
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BASES
BACKGRQUND temperature during a DBA. In the recirculation mode of
(continued) operation, heat is removed from the containment sump water

Watte Bar-Unit |

by the Containment Spray System and RHR heat exchangers.
Each train of the Containment Spray System, supplemented by
a train of RHR spray, provides adequate spray coverage to
meet the system design requirements for containme 't heat
removal.

The Containment Spray System is actuated either
autoi.atically by a containment High-High pressure signal or
manually. An automatic actuation starts the two containment
spray pumps, opens the containment spray pump disckarge
valves, and becins the injection phase. A manual actuatirn
of the fontainment Spray System requires the operator to
actuate two separate switches on the main control board to
begin the same sequence. The injection phase continues
until an RWST Tevel Low-Low alarm is received. The Low-Low
alarm for the RWST signals the operator to manually align
the system to the recirculation mode. The Containment Spray
System in the recirculation mode maintains an equilibrium
temperature between the containment atmosphere and the
recirculated sump water. Operation of the Containment Spray
System in the recirculation mode is controlled by the
operator in accordance with the emergency operation
procedures.

The RHR spray operation is initiated manually, when required
by the emergency operating procedures, after the Emergency
Core Cooling System (ECCS) is operating in the recirculation
mode. The RHR sprays are available to supplement the
Containment Spray System, if required, in limiting
containment pressure. This additional spray capacity would
typically be used afte- “"o ice bed has been depleted and in
the event that contain-ent pressure rises above a
predetermined limit.

The Containment Spray System is an ESF system. [t is
designed to ensure that the heat removal capability required
during the post accident period can be attained.

The operation of the i1ce condenser, is adequate to assure
pressure suppression during the initial blowdown of steam

(continued)
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BACKGRQUND
(continued)

and water from a DBA. During the post blowdown period, the
Air Return System (ARS) is automatically started. The ARS
returns upper compartment air through the divider barrier to
the lower compartment. This serves to equalize pressures in
containment and to continue circulating heated air and steam
through the ice condenser, where heat is removed by the
remaining ice and by the Containment Spray System after the
ice has melted..

The Containment Spray System limits the temperature and
pressure that could be expected following a DBA. Protection
of containment integrity limits leakage of fission product
radioactivity from containment to the environment.

APPLICABLE
SAFETY ANALYSES

Watts Bar-Unit |

The Timiting DBAs considered relative to containment
OPERABILITY are the loss of ccolant accident (LOCA) and the
steam line break (SLB). The DBA LOCA and SLB are analyzed
using computer codes designed to predict the resultant
containment pressure and temperature transients. No two
DBAs are assumed to occur simultareously or consecutively.
The postulated DBAs are analyzed, *n regard to containment
ESF systems, assuming the loss of one ESF bus, which is the
worst case single active failure, resulting in one train of
the Containment Spray System, the RHR System, and the ARS
bein7 rendered inoperable (Ref. 2).

The DBA analyses show that the maximum peak containment
pressure of 11.21 psig results from the LOCA analysis, and
is calculated to be less than the containment design
pressure. The maximum peak containmen. atmosphere
temperature results from the SLB analysis. The calculated
transient containment atmosphere temperatures are acceptable
for the DBA SLB.

(continued)

£ 3.6-37



BASES

Containment Spray System
B 3.6.6

APPLICABLE
SAFETY ANALYSES
(continued)

The modeled Containment Spray System actuation from the
cortainment analysis is based on a response time associated
with exceeding the containment High-High pressure signal
setpoint to achieving full flow through the containment
spray nozzles. A delayed response time initiation provides
conservative analyses of peak calculated containment
temperature and pressure responses. The Containment Spray
System total response time of 221 seconds is composed of
signal delay, diesel generator startup, and system startup
time.

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
corservative. In particular, the ECCS cooling effectiveness
during the core reflood phase of a LOCA analysis increases
with increasing containment backpressure. For these
calculations, the containment backpressure is calculated in
a manner designed to conservatively minimize, rather than
maximize, the calculated transient containment pressures in
accordance with 10 CFR 50, Appendix K (Ref. 3).

Inadvertent actuation of the Containment Spray System is
evaluated in the analysis, and the resultant reduction in
containment pressure is calculated. The maximum calcuiated
steady state pressure differential relative to the shield
building annulus is 1.4 psid, which is below the containment
design external pressure load of 2.0 psid.

The Containment Spray System satisfies Criterion 3 of the
MRC Policy Statement.

LCO
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During a DBA, one train of Containment Spray System and RHR
Spray System is reqguired to provide the heat removal
capability assumed in the safety analyses. To ensure that
these requirements are met, two containment spray trains and
two RHR spray trains must be "PERABLE with power from two
safety related, independ.nt power supplies. Therefore, in
the event of an accident, at least cne train in each system
operates.

Each containment spray train typically includes a spray
pump, header, valves, a heat exchanger, nozzles, piping,

instruments, and controis to ensure an OPERABLF flow path
capable of taking suction from the RWST upon an ESF

(continued)
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LCC
(continued)

actuation signal and automatically transferring suction to
the containment sump.

Each RHR spray train includes a pump, header, valves, a heat
exchanger, nozzles, piping, instruments, and contrals to

ensure an OPERABLE flow path capable of taking suction from
the containment sump and supplying flow to the spray header.

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment and an increase in
containment pressure and temperature requiring _he operation
of the Containment Spray System. A Note has been added
which states the RHR spray trains are not required in

MODE 4. The containment spray system does not require
supplemental cooling from the RHR spray in MODE 4.

In MODES S and 6, the probability and consequences of these
events are reduced because of the pressure and temperature
limitations of these MODES. Thus, the Containment Spray
System is not required to be OPERABLE in MODE 5 or 6.

ACTIONS
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A.l and B.1

With one containment spray train and/or RHR spray train
inoperable, the affected train must be restored to OPFRABLE
status within 72 hours. The components in this degraded
condition are capable of providing 100% of the heat removal
needs after an accident. The 72 hour Completion Time was
developed taking into account the redundant heat removal
capabilities afforded by the OPERABLE train and the low
probability of a DBa occurring during this period.

C.1 and C.2

[f the affected containment spray train and/or RHR spray
train cannot be restored to OPERABLE status within the
required Completion Time, the plant must be brought to a
MODE in which the [.CO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
6 hcours and to MODL 5 within 84 hours. The allowed

(continued)
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ACTIONS

C.1 and C.2 (continued)

Comp.etion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems. The extended interval to reach
MODE 5 allows additional time and is reasonable when
considering that the driving force for a release of
radioactive material from the Reactor Coolant System is
reduced in MCDE 3.

SURVEILLANCE
REQUIREMENTS
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SR_3.6.6.1

Verifying the correct alignment of manual, power operated,
and automatic valves, excluding check valves, in the
Containment Spray System provides assurance that the proper
flow path exists for Centainment Spray System operation.
This SR does not apply to valves that are locked, sealed, or
otherwise secured in positica since they were verified in
the correct position prior to being secured. This SR deces
not require any testing or valve manipulation. Rather, it
involves verification, through a system walkdown. that those
valves outside containment and capable of potentially being
mispositioned, are in the correct position.

SR_3.6.6.2

Verifying that each containment spray pump’s developed head
at the tlow test point is greater than or equal to the
required cdeveloped head ensures that spray pump performance
has not degraded during the cycle. Flow and differential
head are normal tests of centrifugal pump performance
required by Section XI of the ASME Code (Ref. 4). Since the
containment spray pumps cannot be tested with flow through
the spray headers, they are tested on bypass flow. This
test confirms one point on the pump design curve and is
indicative of overall performance. Such inservice tests
confirm component OPERABILITY, trend performance, and detect
incipient failures by indicating abnormal performance. The
Frequency of this SR 1s in accordance with the I[nservice
Testing Program.

(continued)
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SURVEILLANCE
REQUIREMENTS
(continued)

Watts Bar-Unit

|

SR_3.6.6.3 and SR_3.6.6.4

These SRs require verification that each automatic
containment spray valve actuates to its correct position and
each containment spray pump starts upon receipt of an actual
or simulated containment spray actuation signal. This
Surveillance is not required for valves that are locked,
sealed, or otherwise secured in the required position under
administrative control. Containment spray pump start
verification may be performed by testing breaker actuatios
without pump start (breaker is racked out in its "test
position”) and observation of the local or remote pump start
lights (breaker energization lignt). The l& month Frequency
is based on the need to perform these Surveillances under
the conditions that apply during a plant cutage and the
potential for an unplanned transient if the Surveillances
were performed with the reactor at power. Operating
experience has shown these components usually pass the
Surveillances when performed at the 18 month Frequency.
iherefore, “he Frequency was concluded to be acceptable from
a reliability standpoint.

The surveillance of containment sump isolation valves is
"

also required by SR 3.6 6.3. A single surveillance may be
used to satisfy both requirements.

SR_3.6.6.5

With the containment spray inlet valves closed and the spray
h=ader drained of any solution, low pressure air or smoke
can be blown through test connection.. This SR ensures that
each spray nozzle is unobstructed and that spray coverage of
the containment during an accident is not degraded. Because
of the passive design of the nozzle, a test at the first
refueling and at 10 year intervals are considerad adequate
to det>:t obstruction of the spray nozzles.

SR_3.6.6.6
The Surveiliance descriptions from Bases 3.5.2 for SR

3.5.2.2 and 3.5.2.4 apply as applicable to the RHR spray
system,

(continued)
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REFERENCES

Title 10, Code of Federal Regulations, Part 50,
Appendix A, "General Design Criterion (GDC) 38,
"Containment '“eat Removal," GOC 39, "Inspection of
Containment Heat Removal System," GOC 40, "Testing of
Containment Heat Removal Systems, and GOC 50,
“Containment Design Basis."

Watts Bar FSAR, Section 6.2, "Containment Systems."

Title 10, Code of Federal Requlations, Part 50,
Appendix K, "ECCS Evaluation Models."

ASME Boiler and Pressure Vessel Code, Section XI,
"Rules for Inservice Inspection of Nuclear Power Plant
Components," American Society of Mechanical Engineers,
New York.
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B 3.6-42



Hydrogen Recombiners
8 3.6.7

B 3.6 CONTAINMENT SYSTEMS

B 3.6.7 Hydrogen Recombiners

BASES

BACKGROUND

APPLICABLE
SAFETY ANAL1SES
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e )

The function of the hydrogen recombiners is to eliminate the
potencial breach of containment due to a hydrocgen oxygen
reaction.

Per 10 CFR 50.44, "Standards for Combustible Gas Control
Systems in Light-Water-Cooled Reactors” (Ref. 1), and

GOC 41, "Containment Atmosphere Cleanup” (Ref. 2), hydrogen
recombiners are required to reduce the hydrogen
concentration in the containment following a loss of coolant
accident (LOCA) or steam line break (SLB). The recombiners
acc mplish this by recombining hydrogen and oxygen to form
water vapor. The vapor remains in containment, thus
eliminating any discharge to the environment. The hydrogen
recombiners ar> manually initiated since flammable limits
would not be reiched unti! s.veral days after a Design Basis
Accident (DBA).

Two 100% capacity ndependent hydrogen recombiner systems
are provided. Each consists of controls located in the
control room, 2 power supply and a recombiner.
Recombination is accomplished by heating a hydrogen air
mixture above 1150°F. The resulting water vapor and
discharge gases are cooled prior to discharge from the
recombiner. A single recombiner is capable of maintaining
the hydrogen concentration in containment below the

4.0 volume percent (v/o) flammability limit. Two
recombiners are provided to meet the requirement for
redundancy and independence. Each recombiner is powered
from a separate Engincered Safety features bus, and is
provided with a separate power panel and control panel.

The hydrogen recombiners provide for the capability of
controlling the bulk hydrogen concentration in containment
to less than the lower flammable concentration of 4.0 v/o
following a DBA. Thiz control would prevent a containment
wide hydrogen burn, thus ensuring the pressure and
temperature assumed in the analyses are not exceeded. The
limiting DBA relative to hydrogen generation is a LOCA.

(continued)
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APPLICABLE Hydrogen may accumulate in containment following a LOCA as a
SAFETY ANALYSES  result of:
{continued)

a. A metal steam reaction between the zirconium fuel rod
cladding and the reactor coolant:

b. Radiclytic decomposition of water n the Reactor
Coolant System ‘R(S) and the containment sump;

c. hkydrogen in the RCS at the time of th2 LOCA (i.e.,
hydrogen dissolved in the reactor coolant and kydrogen
gas in the pressurizer vapor spare); or

d. Corrosion of metals exposed to containment spray and
Emergency Core (noling System solutions.

To evaluate the potential for hydrogen accumuiatior in
containment following 2 i0CA, the hydrogen generation as a
function of time followina the initiation of the accident is
calculated. Conservative assumstions recommended by
Reference 3 are used to maximize the amount of hydrogen
calculated.

Based on the caonservative assumptions used to calculate the
hydragen concentration versus time after a LOCA, the
hydrogen corcentration in the primary containmert would
reach 3.4 v/o about S5 days after the [OCA and 4.1 v/0 about
2 days later if no recombiner was functicning (Ref. §).
Initiating the hydrogen recombiners within 24 hours after a
DBA will maintain the hydrogen concentration in the primary
containment below flammabil.ty limits.

The nydrogen recombiners are designed such that, with tne
conservatively calculated hydrogen generation rates
discussed above. a single recombiner 15 capable uf limiting
the peak hydrogen concentration in containment to less than
4.0 v/o (Ref. §).

The hydrogen recombinars satisfy Criterion 3 of ths NBC
Policy Statement

continued)
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BASES (continued)

Lco Twe hydrogen recombiners must be OPERABLE. This ensures
operation of at least one hydrogen recombiner in the event
of 2 worst case single active failure.

Operation with at least one hydrogen recombiner ensures that
the post LOCA hydrogen concentrztion can be nrevented frum
exceeding the flammability limit.

APPLICABILITY In MODES 1 and 2, two hydrogen recombiners are required to
control the hydrogen concentration within cortainment below
its flammability limit of 4.0 v/o following a LOCA, assuming
a worst case single failure.

In MODES 3 and 4, both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. Also, because of the limited
time ir these MODES, the probability of an accident
requiring Lhe hydrogen recombiners is low. Therefore, the
hydrogen recombiners are not required in MODE 3 or 4.

In MODCS 5 and 6, the probability and consequences of a LOCA
are low, due to the pressure and temperature limitations in
these MODES. Therefore, hydrogen recombiners are not
required in these MGDES.

ACTIONS A.l

With one containment hydrogen recombiner inoperable, the
inoperable recombiner must be restored tc OPERABLE status
within 30 days. [n this condition, the remaining OPERABLE
hydrogen recombiner i; adequate to perfarm the hydrogen
control function. However, th2 overall reliability is
reduced because a single failure in the OPERABLE recombiner
could result in reduced hydrogen control capability. The
30 day Completion Time is based on the availability uof the
other hydrrgen recombiner, the sma'l probability of a LOCA
or SLB occurring (that would generate an amount of hydrogen
that exceeds the flammability lTimit), and the amount of time
available after a LOCA or SLB (should one occur) for
operator action to prevent hydrogen accumulation from
exceeding the flammability limit.

(continued)
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ACTIONS
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A.1 (continued)

Required Action A.1 has been mod.fied by a Note that states
the provisions of LCO 3.0 4 are not applicable. As a
result, a MODE change is allowed when one recombiner is
inoperable. This allowance is based on the availability of
the other hydrogen recombiner, the small probability of a
LOCA or SLB accurring (that would generate an amount of
hydrogen that exceeds the flammability limit), and the
amount of time available after a LOCA or SLB (should one
occur) for operator action to prevent hydrogen accumulation
from exceeding the flammability limit.

B.1 and B.2

With two hydrogen recombiners inoperable, the ability to
perform the hydrogen control function via alternate
capabilities must be verified by administrative means within
I hour. The alternate hydrogen control capabilities are
provided by the Hydrogen Mitigation System. The 1 hour
Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist. In
addition, the alternate hydrogen control system capability
must be verified once per 1Z hours thereafter to ensure its
continued availability. Bath the initial verification and
all subsequent verifications may be performed as an
administrative check by examining logs or other information
to determine the availability of the alternate hydrogen
control system. [t does not mean to perform the
Surveillances needed to demonstrate OPERABILITY of the
aiternate hydrogen controi system. If the ability to
perfcrm the hydrogen control function is maintained,
continuec operation ‘s permitted with two hydrogen
recombiners inoperable for up to 7 days. Seven days is a
reasonabie time to allow two hydrogen recombiners to be
inoperable because the hydragen centrel function is
maintained and because of the low probability of the
occurrence of a LOCA that would generate hydrogen in the
amounts capable of exceeding the flammability limit.

(centinued)
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ACTIONS C.l
(continued)
[f the inoperable hydrogen recombiner(s) cannot be restored
to OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to
at Teast MODE 3 within 6 hours. The Completion Time of
6 hours is reasonable, based on operating exparience, to
reach MODE 3 from full power conditions in an orderly manner
and without challenging plant systems.
SURVETLLANCE SR 3.6.7:1
REQUIREMENTS
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Performance of a system functional test for each hydrogen
recombiner ensures the recombiners are operational and can
attain and sustain the temperature necessary for hydrogen
recombination. In particular, this SR verifies that the
minimum heater sheath temperature increases to > 700°F in
< 90 minutes. After reaching 700°F, the power is increased
to maximum power for approximately 2 minutes and power is
verified to be > 60 kiW.

Operating experience has shown that these companents usually
pass the Surveillance when performed at the 18 month
Frequency. Therefore, the Frequency was concluded to be
acceptatle from a reliability standpoint.

SR_3.6.7.2

This SR ensures there are no physical problems that could
affect recombiner operation. Since the recombiners are
mechanically passive, they are not subject to mecharical
failure. The only credible failure involves loss of power,
blockage of the internal flow, missile impact, etc.

A visual inspection is sufficient to determir~ abnormal
conditions that could cause such failures. The 18 month
Frequency fcr this SR was developed considering the
incidence of hydrogen recombiners failing the surveillance
in the past is low.

(continued)
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SURVEILLANCE SR_3.6.7.3
REQUIREMENTS
(continued) This SR requires performance of a resistance to ground test
for each heater phase to ensure that there are no detectable
grounds in any heater phase. This is accomplished by
verifying that the resistance to ground for any heater phase
is > 10,000 ohms.
The 18 month Frequency for this Surveillance was developed
considering the incidence of hydrogen recombiaers failing
the surveillance in the past is Tow.
REFERENCES 1. Title 10, Code of Federal Requlatiors, Part 50.44,

"Standards for Combustible Gas Control Systems in
Light-Water-Cooled Power Reactors."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, GOC 41, "Containment Atmosphere Cleanup."

3. Regulatory Cuide 1.7, Revision 2, "Control of
Combustible Gas Concentrations in Containment
Following a Loss-of-Coolant Accident,” U.S. Nuclear
Regulatory Commission.

4. Watts Bar FSAR, Section 6.2.5, "Combustible Gas
Control.”

5. TVA Calculation WBNSSG4-002, “WBN Hydrogen Volume
Percent in Containment Following a LOCA."
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B 3.6.8 Hydrogen Mitigation System (HMS)

BASES

BACKGROUND
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The HMS consists of two groups of 24 ignitors distributed
throughout the containment. The HMS reduces the patential
for breach of primary containment due to a hydrogen oxygen
reaction in post accident environments. The HMS is required
by 10 CFR 50.44, "Standards for Combustible Gas Control
Systems in Light-Water-Cocled Reactors” (Ref. 1), and
Appendix A, GOC 41, "Containment Atmosphere Cleanup"”

(Ref. 2), to reduce the hydrogen concentration in the
primary containment following a degraded core accident.
The HMS must be capable of handling an amount of hydrogen
equivalent to that generated from a metal water reactian
invoiving 75% of the fuel cladding surrounding the active
fuel region (excluding the plenum volume) .

10 CFR 50.44 (Ref. 1) requires plants with ice condenser
containmen’ ‘o install suitable hydrogen control systems
that woulc 4 _ommodate an amount of hydrogen equivalent to
that generated from the reaction of 75% of the fuel cladding
with water. The HMS provides this required capability.

This requirement was placed on ice condenser plants because
of their small containment volume and iow design pressure
(compared with ~ressurized water reactor dry containments).
Calculations indicate that if hydrogen equivaient to that
generated from the reaction of 75% of the fuel cladding with
water were to collect in the primary containment, the
resulting hydrogen concentration would be far above the
lower flammability limit such that, if ignited from a random
ignition sou.ce, the resulting hydrogen burn would seriously
challenge the containment and safety systems in the
containment.

The HMS is based on the concept of controlled ignition using
thermal ignitors, designed to be capable of functioning in a
post accident environment, seismically cupported, and
capable of actuation from the control room. A total of

68 ignitors are distributed throughout the various regions
of containment in which hydrogen could be reieased or to
which it couid flow in significant quantitizs. The ignitors
are arranged in two independent trains such that each
containment region has at least two 1gnitors, one from each
train, controiled and powered redundantly so that ignition

(continued)
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would occur in each region even if one train failed to

When the HMS 1s initiated, the ignitor elements are
energized and heat up tc a surface temperature > 1700°F. At
this temperature, they ignite the hydrogen gas that is
present in the airspace in the vicinity of the ignitor. The
HMS depends on the dispersed location of the ignitors so
that Tocal pockets of hydrogen at increased concentrations
would burn before reaching a hydrigen concentration
significantly higher than the lower flammability limit.
Hydrogen ignition in the vicinity of the ignitors is assumed
to occur when the local hydrogen concentration reaches a

BASES
BACKGROUND
(continued) energize.
minimum 5.0 volume percent (v/a).
APPLICABLE

SAFETY ANALYSES

tCo
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The HMS causes hyirugen in containmeat to burn ir a
controlled manner as it accumulates following a degraded
core accident (Ref. 3). Burning czcurs at the lower
flammability concentration, where the resulting temperature-
and pressures are refatively benign. Without the system,
hydrogen could build up to higher concentrations that could
result in a violent reaction if ignited by a random ignition
source after such a buildup.

The hydrogen ignitors are not included for mitigation of a
Design Basis Accident (0BA) because an amount of hydrogen
equivalent to that generated from the reaction of 75% of the
fuel cladding with water is far in excess of the hydrogen
calculated for the limiting OBA ioss of coolant accident
(LOCA). The hydrogen concentration resulting from a DBA can
be maintained less than the flammability Timit using the
hydrogen recombiners. The hydrogen ignitors, however, have
been shown by probabilistic risk analysis to be a
significant contributor to limiting the severity of accident
sequences that are commonly found to dominate risk for
plants with ice condenser containments . As such, the
hydrogen ignitors are considered to be risk significant in
accordance with the NRC Policy Statement.

Two HMS trains must be OPERABLE with power from two
independent, safety related power suppiies.

(continued)
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LCO
(continued)

For this plant, an OPERABLE HMS train consists of 33 of 34
ignitors energized on the train.

Operation with at least one HMS train ensures that the
hydrogen in containment can be burned in a .ontrolled
manner. Unavailability of both HMS trains -ould lead to
hydrogen buildup to higher concentrations, which could
result in a violent reaction if ignited. “he reaction could
take place fast enough to lead to high temperatures and
overpressurization of containment and, as a result, breach
Cuntainment or cause containment leakage rates above those
assumed in the safety analyses. Damage to safety related
equipment located in containment could alse occur.

APPLICABILITY

ACTIONS
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Requiring OPERABILITY in MODES 1 and 2 for the HMS ensures
its immed.ate availability after safety injection and scram
actuated on a LOCA initiation. In the post accident
environment, the two HMS subsystems are required to control
the Fydrogen concentration within containment to near its
flammability limit of 4.0 v/c assuming a worst case single
failure. This prevents overpressurization of containment
and darage to safety related equipment and instruments
focated within containment.

In MODES 3 and 4, both the hydrogen production rate and the
total hydrogen production after a LOCA would be
significantly less tnain *hat calculated for the DBA LGCA.
Also, because of th: limi*ed time in these MODES. the
probability of an accitent requiring the HMS is low.
Therafore, the HMS is not required in MODES 3 and 4.

In MODES S and 6, the probability and consequences of a ''OCA
are reduced due to the pressure and temperature limitaticns
of Lhese MODES. Therefore, the HMS is not required to be
OPERABLE in MODES 5 and 6.

A.l and A.2
With cne HMS train insperable, the inoperable train must be
restored to OPERABLE status within 7 days or the OPERABLE

train must be verified OPERABLE frequently by performance of
Sk 3.6.8.1. The 7 day Completion Time i based on the low

(cont inued)
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ACTIONS

SURVFE [LLANCE
REQUIREMENTS
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A.l1 and A.2 (continued)

prcbability of tne occurrence of a degraded core event that
would generate hydrogen in amounts equivalent to 2 metal
water reaction of 75% of the core cladding, the length of
time after the event that operater action would be required
to prevent hydrogen accumulation from exceeding this limit,
and the ‘ow probability of failure of the QOPERABLE HMS
train. Alternative Requiraed Action A.2, by frequent
surveilliances, provides assurance that the OPERABLE train
continues to be OPERABLE

8.1

Condition B is one containment regiun with no GPERABLE
hydrogen ignitor. Thus, while in Condition B, or in
Conditions A and B simultaneously, there would always be
ignition capability in the adjacent containment regions that
would provide redundant capability by flame progagation to
the region with no OPERABLE ignitors.

Required Action B.! calls for the restaration of agne
hydrcgen ignitor in sach region to OPERABLE status w'thin
7 days. The 7 day Completion Time is based cn the same
reasons giver. under Recuired Action A.1.

C.1

[f the HMS subsystem(s) cannot be restored to OPERABLE
status within the required Comoletion Time, the plant must
be breught to a MOGE in which the LCO does not apply. To
achieve this siatus, the plant must be brought to at Jeast
MOOE 3 within 6 hours. The Zompletion Time of 6 hourc is
reasonable. based on operating experience, to reach MODF 3
from full power condition. in an srderly manner and witnout
challenging plant svstem:.

This SR confirms that = 33 of 34 hydrogen ignitors can be
successfully energized 1n each train. The ignitors are

(continued)
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SURVEILLANCE
REQUIREMENTS

Hatts Bar-Unit 1|

e c— e — - S ———. S— —

S8 _3.6.8.1 (continued)

simple resistance slements. Therefors, energizing provides
assurance of OPERABI' [TY. The allowance of one inoperable
hydrogen ignitor is «cceptable because, a'though one
inoperable hydrogen ignitor in a region would compromise
redundancy in that region, the containment regions are
nterconnected so that ignition in one region would cause
burning to progress to the others (i.e., there is overlap in
each hydrogen ignitor’s effectiveness between regions). The
Frequency of 92 days has beer shown to be acceptable through
operating experience.

SR_3.6.8.2

This SR confirms that the two inoperable hydrogen ignitors
allowed by SR 2.6.8.1 (1.2., one in each train) are not in
the same containment region. The containment regions and
hydragen ignitor locaticn; are provided in Reference 3. The
Frequency of 92 days 15 acceptable based on the Freguency of
SR 3.6.8.1. which provides the information for performing
this SR.

SR_3.6.8.3

A more detailed funciional test is gerformed every (8 months
to verify system COERABILITY. Each glow piug is visually
examined to ensure that it is clean and that the electrical
circcitry is energized. All ignitors (glow plugs),
including normally inaccess'ble ignitors, are visually
checked for 2 gqlow to verify that they are energized.
Additionslly, the surface temperature of each glow plug is
measured to he > [700°F to demonstrate that a temperature
sufficient for igniticn is achieved. The 18 month Fraguency
1s baced on iLhe need to perform this Surveillance under the
cunditions taat apply during a plant outage and the
potential far an unplanned transient if the Surveillance
were performed with the reactor at piwer. Operaling

[cantinued)
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BASES

SURVETLLANCE S _3.6.8.3 (continued)

REQUIREMENTS
experience has shown that these components usually pass the
SR when performed at the 18 month Frequency, which is bazsed
on the refueling cycle. Therefaore, the Freguency was
concluded to be acceptable from a reiiability standpoint.
REFERENCES i. Title 10, Code == _=2-al Regulations, Part 50.44,

"Standards for . - istible Gas Centrol Systems in
Light Water-Coo. 1 Power Reactors.”

2. Title 10, Code of Federal Regulations. Part 5J.
Appendix A, General Oesign Criterion 41, “Containment
Atmosphere Cleanrup.”

L)
.

Watts Bar FSAR, Section 6.2.5A, "Hydrogen Mitigation
System Dascription.”

b

Watts Bar-Unit | 8 3.5-54



EGTS
B 3.n.8

B 3.6 CONTAINMENT SYSTEMS

B 3.6.9 Emergency Gas Treatment System (FGTS)

BASES

Watts Bar-init |

The EGTS is required by 10 CFR $J, Appendix A, GDC 41,
“Containment Atmospherz Cleanup” (Ref. 1), to ensure that
radicactive materials that leak from the primary containment
into *he shield buiiding {secondary containment) following 2
Design Basis Accidesnt (DBA) are filtared ind adsorbed prior
tc exhausting to the envircmment .

The containment has 2 sacondary containment culled the
shield building, which is a concrete structure that
surrsunds the steel primary contiinment vessel. Between the
containoer.t vessel and the shield building inner wall is an
annular space that coliects any containment leakage that may
occur fgllowing a2 loss of coolant accident (LOCA). This
space also allows for geriodic inspection of the outer
surface of the teel containmen? vessel.

The EGTS establishes a negative pressure in the annulus
between the shield building and the steel contairment
vessel. Filters in the system then control the release ¢
radicactive contaminants 2o the environment. Shield
building OPERABILITY ic required to ensurs retention of
primary containment leikage ard proper operation of the
EGTS.

The EGTS consist: . two separate and redundan? treins.
Each train inciudes a heatur, 2 prefilter. moisture
separators, a high efficiency particulate air (HEPA) filter,
an activated charcsal adsorber section for ~smoval of
radiciodines, and a fan. Ductwcri, valves and/or campers,
and instrumentation alsc form part of the system. The
moisture separators function to reduce the moisture contont
of the airstream. A second bank of HEPA filters follows tno
sorber c2cticn to collect carben fires and provide Sackup
in case of farlure of the main HEPA f.iter bark. Onaly the
upstrean HEPA filter and the char-oal adsorber section are
crediled in the analysis. The system initiates and
maintains 2 negat.ve air pra2-sure in the shiald building by
means of fiitered exnaust vertilation of the shield burlding
following raceipt of & safety injection (SI) signal. The
system 1s dascribed 1n Raeference 2.



8 3.6.9

BASES

BACKSROUND The prefilters remove large particlies in the air, and the

(continued) =moisture separaturs remgve entrained water droplets gresent,
to prevent excessive loading of the HEPR filters and
charcoa! absorbers. keaters are included %o reduce the
relative humidity of the airstream on systems that opera’:
in high humidity. Continuous operation of each train, for
at Teast 10 hours per month, with heaters on, reducss
moisture _iildup on their HEPA filters ind agsorbers.
Cross-over flow ducts are provided between the twe trains o
allow the active train to draw air through the inactive
train and coo! the air to k2ep the charcoal beds on the
inactive trats from becoming too hot due to 2bsorption of
fission products.

The containment snnulus vacuum fans maintain the annulus at
-$ inches water gauge vacuum during normal ogeritions.
Ouring accidant cnnditions. the containmeni anaulus vacuus
fans are issiated from the air cizanup porticn of the
system.

The EGTS reduces the radicactiv> conteat in the shield
building atmosphers following a DBA. Loss of the EGTS could
cause site Doundary doses, in the avent of 3 0BA, t3 s2xceed
the values given in the licensiag basis.

APPLICABLE The EGTS cesign basis s sstanlished by the conseguences of

SAFETY ANALYSES the Timiting D3R, which 15 a LGZA. The accident analysis
(Ref. 3} assumes that only one train of the EGTS is
functional du= ts a single failure that disables the other
train. The accident analysis accounts for the reduction in
airderne radicactive material provided Dy the remaining one
train of this filtration system. The amount of fission
prodi~ts available for reiease from containment i

ace

determined for 3 LOFA.

The safety analysis assumes an init'al annulus vacuum
pressure of 5.0 inches water Gauge prior to the LOCA. The
anaiysis further assumes that upon receipt of 2 Phase A
1s0latien signal from the RPS. the EGTS fans automatically
start aud achieve 4 minimum flow of 3600 cfm

st '
(zontinued)
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BASES

APFi ICABLE
SaFL. Y AMALYSES
(cont inued)

within (8 sacunds {27 . :~4- rrom the iniliating ever )
This doc . se* t’ude T vl t diese!l gen.rator
startup.  ike amalysis show o ~ul Lh2 annulus pressure will
rise to 2 value above -le FGTS negative pressurs contrgl
setpoint (Becows less negalive) but will not go positive.

The EGTS satisfies Criterion 3 of the MRS Policy Statement.

Lco

[n the event of 3 DBA, one EGTS train is required to provide
the minimum particulate iodine removal assumed in the safety
anaiysis. Twe trains of the EGTS mus® be GPERABLE to encure
that at least ome train will operate. assuming that the
other traim is dtsabled by 3 single active failyre.

APPLICABILITY

Watts Bar-Unit |
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in MODES [, 2, 3, an2 &, a 08A could lead to fizsion product
reiease to containment that leaks to the shieid building.
The large break LOCA. on which this system’s design is
based, is a full power event. Less severs LOCAs and leakage
stiil require the system tc be OPERABLE throughout these
MODES. The probability and sewerity of 2 LOCA decrease as
core power and Reactor Coolant System pressurs dacrease.
With the reactor shut down. the probability of reiease of
radiodctivity resulting from such an accident is low.

[n MODES 5 and 6, the probability and consequences of a DBA
are low du2 to the prassure and temperature limitations in
these MOGES. Under these carditicns, the Filtration System
is not required to be OPERABLE (although one or more trains
may be operating for other reasons, such a3 habitability
during maintenance in the shieid bu.lding anaulus).

Al

With one EGIS train inoperabie, the inaperable train must be
restared to OPERABLE siatus within 7 days. The components
in this degraded condition are capable of yroviding 100% of
the iodine removai reeds aff2r 3 D8A. The 7 day Completton
Time 15 based on cons:daralion of such fictors as the
availability of the OPEPABLE redundant £6GTS train ang the

{continued)




EGTS
B 3.5.6

low probability of a2 DOBA occurring during this period. The
Completicn Time is adequate Lo rake most repairs.

[f the EGTS train canngt He restored to OPERAELE status
within the required Complztion Time, (he plant must be
brought tc 2 MIOE in which the LCO does not apply. To
achipve this status, the plant must be brought te at least
MOPE 3 w.thin 6 hours and to MOCE S within 3§ hours. ihe
allowed Completicn Times are rzasonable, based on uperating
2xperience, Ic reach the regquired plant conditions from full
vower conditions in an orderly mammer and without
chalienging olant systems.

BASES

ACTIONS B.1 and 8.2
(continued)

SURVE [LLANCE R_3.6.9.

AU [REMENTS

Wat.. Bar-Unit |

Operating each EGIS train for > i0 hours ensures that ail
trains ars OPERASLE and that all associated contrsls are
func-ioning properly. [t ais3 ensures that blockage, an or
motor failure, ar cxcess:ve wibration can be detected for
corrective action. Operition with the heaters on (2utomatic
heater cycling to maintain temperature) for > |0 continuous
hours eliminates moisture an the adsorbers and HEPA filters.
Experience from filter testing at operating umits indicates
that the [0 hour period 15 adequate for moisture 2liminaticn
on the adsorbers and HEPA filters. The 31 day Frequency was
develioged in corsideration of the known reliability of fan
motors and controls, the two irain redundancy available.

N

P 3.6.9.2

This SR verifie: that the requir2d EGTS filter testing is
performed in accordance with the Ventilation Filter Testing
Program (¥FTP). The EGTS filter tests are in accerdance
with Regulatory Guide [.52 (Ref. 4). The VFT® includes
testing HEPA filter performance, charcoal adsorber
efficiency. minimum sy-tem flow rate, and the physical
properties of the activated charcoal (general use aad
following zpecific operations). Specific test frequencies
and additional infurmation are discussed 1n detail in the
VFTP.

(ronlinued)



BASES

SURVE ILLANCE
REQUIREMENTS
(continued)

REFFRENCES

.93

The actomatic startup ensures that each EGTS train resgends
properiy. The I8 month Freguency is based sn the nzed %o
perform this Surveillaace under the conditions that apply
during 3 plart outage and the potentizl for an unplanrced
transient if the Surveillance were performed with the
reactor at power. OJperating experience has shown that these
compenents usuallv cass the Surveiliance when performed at
the (8 month Frequency. Therafore the Fregquency was
concluded tc be accoptable from 2 reliability standpoint.
Furthermore, the SR interval was develuped consicering that
the EGTS equipment OPERABILITY is demenstrated 2t & 3] day
Frequency by SR 3.6.G5.1.

S?_3.6.9.4

The proper functioning of the fans, daspers, fillers,
adzorbers, etc.. as 2 svstem i1s verified by the ability of
each train %o produce the requirsd system flow rate within
the specified timeframe. The I8 month Freguency on a
STAGGERED TEST BASIS is consistent with Regulatory

Guige 1.52 (Ref. &) guidance for finctional testing.

I. Title 10, Code of Federal Regulations, Part 50.
Agpendix A, General Oesign Criterion 4], "Containment
Atmosgherz Cleanug.”

2. Watts Bar F34R, Section 6.5. "Fission Product
Removal and Control Systems.”

3. Watts Bar FSAk, Section 15.0. "Acrident Aralysis.”

4. Regulatory Guide |.52. Rev. 2, "Design, Testing and
Maintenance Criteria for Post Accident Engineered-
Safety-Feature Atmospheric Cleanup Systew Air
Filtration and Absorption Units of Light-Water Cooled
Nuclear Power Plants.”

Watts Bar-Unit |

8 3.6-59



8 3.6.10

B 3.6 CONTAIMMENT SYZT

B 3.6.10 Air Qeturn System (ARS)

BASES

Watts Bar-unit |

Th2 ARS 1s designad tu ascure the rapid return of air from
the upper to the lower containment compartment afier the
initial blowdown fcliowing a Design Basis Accident (DBA).
The return of this sir to the lower compartsent and
subsequent recirculation biack up through the ice condenser
assists in cociing the containment atmesphere and limiting
post accident pressure and t-mperature in containment to
less than design vaiuzs. Limiting pressure and temperature
reduces the release of ficsion product radiocactivity from
containment tg the environment in tne avent of a OGA.

The ARS orovides post accident hydrogen mixing in s2lected
area. of containment. Tke ARS draws air from the dome of
the containment vessal. from the reactor cavity, and from
the ten dead ended (pocksted) spaces in the containment
where the - is potential for the accumulation of hydrogen.
The minic  design flow from each potential hydrogen pocket
is sufficient to liwit the local coencentratios of hydrogen.

The ARS crnsists of two separate trains of equal capacity,
each cagable of meeting the design bases. Fach train
includes a 100% capacity air return fan, associated damper,
and kydrogen collection neaders. Each train is powered from
2 separate Engineered Safety Features (ESF) bus.

The ARS fans are automatically started by the containment
isslation Phase 8 signal! £ to 10 minutes after the
containment pressure reaches the pressurz setpoint. The
time delay ensures that no energy released during the
initial phase of a DBA will bypass the ice bed through the
ARS fans 1nto the upper <gatiinment compartment .

After starting. tne fans displace air from the upper
compartment to the lower compartment, thereby returring the
2iv that was displaced by the high erergy |line break
blowdown from the iower compartment and equalizing pressures
throughout containment. After discharge into the lower
compartment, avr flows with steam produced by residual heat

(continued)
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through the ice condenssr doors into the ice condenser
compartment where the steam portion of the flow is
condensed. The air flow returns to the upper compartment
through the top deck doors in the ugper portion 2f the ice
condenser compartment. The ARS fans aperate countinuously
after actuation, circulating air through the containment
vciume and purging all potential hydrogen pockets in
containment. When tke containment pressure falls below a
predetermined value, the ARS fans 4re manuaily de-energized.
Thereafter, the fans are manually cycled on and off if
necessary to control any additional containment pressure

The ARS also functions, after all the ice has melted, to
circulate any steam still entering the lower compartment to
Lhe upper compartment where the Cantainment Spray System can

The ARS is an ESF system. [t is designed 3 ensure that the
heat removal capability required during the post accident
period can be attained. The cperation of the ARS. in
conjunction with the :ce bed, the Containment Spray System,
and the Residual Heat Removal (RHR) System spray, provides
the required heat removal capabiiity to limit post accident
conditions to iess than the containment design values.

BASES
BACKGROURD
(continued)
traasients.
cool it.
APPLICABLE

SAFETY ANALYSES

Watts Bar-Unit |

The Timiting DBAs considered relative to containment
temperature and prescure are the loss of coolant accident
(LOCA) and the steam line break (SLB). The LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment pressure and temperature traansients.
UBAs are assumed nat to occur simul taneosusly or
consecutively. The pestulated DBAs are analyzed, in regard
to ESF systems, assuming the loss of one ESF bus, which is
the worst case single active fariure and results in one
train each of the Containment Spray System, RHR system, and
ARS being inoperable (Ref. [). The DBA analyses show that
the maximum peak containment pressure results from the LOCA
analysis and is calculated to be less than the containment
design pressure.

for certain aspect; of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular, the cooling effectiveness of

(cont inued)
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BASES

ARS
B 3.6.10

APPLICABLE
SAFETY ARALYSES
(continued)

LCO

Wal: .

jar-Unit |

the Emergency Core Cooling System during the core reflood
phase af a LOCA analysis increases with increasing
containment backpressure. For these calculations, the
containment backpressure is calculated in a manner designed
tc conservatively minimize, rather than maximize, the
calculated transient containment pressures, in accordance
with 10 CFR 50. Appendix K (Ref. 2).

The modeled ARS actuation from the containment analysis is
based upon a response time associated with exceeding the
containment pressure High-High signal setpoint to achieving
full ARS air flow. A delayed response time initiation
provides conservative analysec of peak calculated
containment temperature and pressure responses. The ARS
total response time of 540 - 60 seconds consists of the
built in signal delay.

The ARS satisfies Criterion 3 of the NRC Policy Statement.

[n the event of a DBA. one train of the ARS is required to
provide the minimum air recirculation for heat removal and
hydrogen mixing assumed ir the <afety analyses. To ensure
this requirement is met, two trains of the ARS must be
OPERABLE. This will ensure thai at least ane train will
operate, assuming the worst case single failure occurs,
which is in the ESF power supply.

(continued)
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BASES (continued)

ARS
8 3.6.10

In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperature requiring the operaticn
of the ARS. Therefore, the LCO is applicable in MODES I, 2,

In MODES € and 6, the probability and consequences of these

[f one of the required trains of the ARS is inoperable, it
must be restored to OPERASLE status within 72 hours. The

providing 100% of the flow capability after an accident.

account the redundant flow and hydrogen mixing capability of
the OPERABLE ARS train and the low probability of a DBA

achieve this status, the plant must te brought tc at least
MODE 3 within 6 hours and to MODE 5 within 36 hours. The
aliowed Completion Times are reasonable, based on operating
experience, tc reach the required plant conditions from full

ACPLICABILITY
3, and 4.
evants are reduced due to the pressure and temperature
limitations of these MODES. Therefore, the ARS is not
required to be OPERABLE in these MODES.

ACTIONS Al
comporents in this degraded condition are capable of
The 72 hour Completion Time was developed taking into
occurring in this period.
B.1 and 6.2
[f the ARS train cannot be restored to OPERABLE status
within the required Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR_3.6.10.1

REQUIREMENTS

Watts Bar-Unit |

Verifying that each ARS fan starts on an actual or simulated
aciiation signal, after a delay of ~ 2.0 minutes and < 10.0
minutes, and operates for > 15 minutes 15 sufficient to
ensure that ali fans are OPEPABLE and that all associated
centrols and time delays are functioning properly. It alsc
ensures that blockage, fan and/or motor failure, or

(continued)
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ARS
B 3.6.10

SURVEILLANCE
REQUIREMENTS

SR _3.6.10.1 (continued)

excessive vibration can be detected for corrective action.
The 92 day Frequency was developed considering the knawn
reliability of fan motors and controls and the two train
redundancy available.

SR_3.6.10.2

Verifying ARS fan motor current with the return air
backdraft dampers closed confirms one operating condition of
the fan. This test is indicative of overall fan motor
perfarmance. Such inservice tests confirm component
OPERABILITY, trend performance, and detect incipient
failures by indicating abnormal performance. The Frequency
of 92 days conforms with the testing requirements for
similar ESF equipment and considers the known reliability of
fan motors and controls and the two train redundancy
available.

SR_3.6.10.3

Verifying the OPERABILITY of the air return damper to the
proper opening torque (Ref. 3) provides assurance that the
proper flow path will exist when the fan is started. By
applying the correct torque to the damper shaft, the damper
operaticn can be confirmed. The Frequency of 92 da,s was
developed considering the importance of the dampers, their
location, physical environment, and probability of failure.
Operating experience has also shown this Frequency to be
acceptable.

REFERENCES

Watts Bar-Unit |

l. Watts Bar FSAR, Section 6.8, "Air Return Fans."

2. Title 10, Code of Fedaral Requlations, Part 50,
Appendix K, "ECCS fvaluation Models."

3. System Description N3-30RB-4002.
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[ce Bed
B 3.6.11

B 3.6 CONTAINMENT SYSTEMS

B 3.6.11 Ice Bed

BASES

BACKGROUND

Watts Bar-Unit |

The ice bed consists of over 2,360,875 1b of ice stored in
baskets within the ice condenser. [ts primary purpose is to
provide a large heat sink in the event of a release of
energy from a Design Basis Accident (DBA) in containment.
The ice would absorb energy and limit containment peak
pressure and temperature during the accident transient.
Limiting the pressure and temperature reduces the release of
fission product radiocactivity from containment to the
environment in the event of a DBA.

The ice condenser is an annular compartment enclosing
approximately 300° of the ,erimeter of the upper containment
compartment, but penetrating the operating deck so that a
portion extends into the lower containment compartment. The
lower portion has a series of hinged doors exposed to the
atmospnere of the lower containment compartment, which, for
normal plant operation, are designed to remain closed. At
the top of the ice condenser is another set of doors exposed
to the atmosphere of the upper compartment, which also
remain closed during normal plant operation. Intermediate
deck doors, located below the top deck doors, form the floor
of a plenum at the upper part of the ice condenser. These
doors also remain closed during normal plant operation. The
upper plenum area is used to facilitate surveillance and
maintenance of the ice pnd.

The ice baskets held in the ice bed within the ice condenser
are arranged to promote heat transfer from steam to ice.
This arrangement enhances the ice condenser’s nrimary
function of condensing steam and absorbing heat energy
released to the containment during a OBA.

In the event of a DBA, the ice condenser inlet doors
(Tocated ielow the operating deck) open due to the pressure
rise in the lower compartment. This allows air and steam to
flow from the lower compartment into the ice condenser. The
resulting pressure increase within the ice condenser causes
the intermediate deck doors and the top deck doors to open,
which allows the air to flow out of the ice condenser into
the upper compartment. Steam condensation within the ice
condenser limits the pressure and temperature buildup in

(continued)

B 3.6-65



BASES

Ice Bed
B 3.6.11

BACKGROUND
(continued)

Watts Bar-Unit |

containment. A divider barrier separates the upper and
luwer compartments and ensures that the steam is directed
into the ice condenser.

The ice, together with the containment spray, is adequate to
absorb the initial blowdown of steam and water from a DBA
and the additional heat loads that would enter containment
during several hours following the initial blowdown. The
additional heat loads would come from the residual heat in
the reactor core, the hot piping and components, and the
secondary system, including the steam generators. [During
the post blowdown period, the Air Return System (ARS)
returns upper compartment air through the divider barrier to
the lower compartment. This serves to equalize pressures in
containment ard to continue circulating heated air and steam
from the lower compartment through the ice condenser where
the heat is removed by the remaining ice,

As ice melts, the water passes through the ice condenser
floor drains into the lower compartment. Thus, a second
function of the ice bed is to be a large source of borated
water (via the containment sump) for long term Emergency
Core Cooling System (ECCS) and Containment Spray System heat
removal functions in the recirculation mode.

A third function of the ice bed and melted ice is to remove
fission product iodine that may be released from the core
during a DBA. [odine removal occurs during the ice melt
phase cf the accident and continues as the melted ice s
sprayed into the containment atmosphere by the Containnent
Spray System. The ice is adjusted to an alkaline pH that
facilitates removal of radinactive iodine from the
containment atmosphere. The alkaline pH also minimizes the
occurrence of the chloride and caustic stress corrosion on
mechanical systems and componerts exposed to ECCS and
Containment Spray System fluids in the recirculation mode of
operation.

It is important for the ice to be uniformly distributed
around the 24 ice condenser bays and for open flow paths to
exist around ice baskets. This is especially important
during the initial blowdown so that the steam and water
mixture entering the lower compartment do not pass through
only part of the 1ce condenser, depleting the ice there
while bypassing the ice in other bays.

(continued)
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Ice Bed
B 3.6.11

BACKGROUND
(continued)

Twe phenomena that can degrade the ice bed during the long
service period are:

a. Loss of ice by melting or sublimation; and

b.  Obstruction of flow passages through the ice bed due
to buildup of frost or ice. Both of these degrading
phenomena are reduced by minimizing air leakage into
and out of the ice condenser.

The ice bed limits the temperature and pressure that could
be expected following 4 DBA, thus limiting leakage of
fission product radioactivity from containment to the
environment .

APPLICABLE
SAFETY ANALYSES

Watts Bar-Unit

i

The Timiting DBAs considered relative to containment
temperature and pressure are the loss of coolant accident
(LOCA) and the steam line break (SLB). The LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment ,ressure and temperature transients.
DBAs are not assumed to occur simultaneously or
consecutively.

Although the ice condenser is a passive system that requires
no electrical power to perform its function, the Containment
Spray System and the ARS aiso function to assist the ice bed
in limiting pressures and temperatures. Therefore, the
postulated DBAs are analyzed in regards to containment
Engineered Safety Feature (ESF) systems, assuming the loss
of one ESF bus, which is the worst case single active
failure and results in cne train each of the Containment
Spray System and ARS being inoperable.

The Timiting DBA analyses (Ref. 1) show that the maximum
peak containment pressure results from tne LOCA analysis and
is calculated to be less than the containment design
pressure. For certain aspects of the transient accident
analyses, maximizing the calculated containment pressure 1s
not conservative. In particular, the ccoling effectivenecs
of the ECCS during the core reflood phase of a LOCA analysis
increz .es with increasing containment backpressure. Ffor
these calculations, the containnznt backpressure is
calculated in a manner designed to conservatively minimize,
rather than maximize, the caiculated transient containment

(continued)
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BASES

APPLICABLE pressures, in accordance with 10 CFR 50, Appendix K
SAFETY ANALYSES  (Ref. 2).
(continued)
The maximum peak containment atmosphere temperature results
from the SLB analysis and is discussed in the Bases for
LCO 3.6.5, "Containment Air Temperature."

In aadition to calculating the overall peak containment
pressures, the DBA analyses include caiculation of the
transient differential pressures that occur across
subcompartment walls during the initial blowdown phase of
the accident transient. The internal containment walls and
structures are designed to withstand these local transient
pressure differentials for the limiting DBAs.

The ice bed satisfies Criterion 3 of the NRC Policy
Statement .

.0 The ice bed |70 requires the existence of the required
quantity of .tored ice, appropriate distribution of the ice
and the 1ce bed, open flow paths through the ice bed, and
.ppropriate chemical content and pH of the stored ice. The
stored ice functions to absorb heat during a DBA, thereby
limiting containment air temperature and pressure. The
chemical content and pH of the ice provide core SOM (boran
content) and remove radioactive iodine from the containment
atmosphere when the melted ice is recirculated through the
ECCS and the Containment Spray System, respectively.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperature requiring the operation
of the ice bed. Therefore, the LCO is applicable in
MGDES 1, 2, 3, and 4.

In 'GOES 5 and 6, the probability and consequences of these
cvents are reduced due to the pressure and temperature

limitations of these MODES. Therefore, the ice bed is not
required to be OPERABLE in the.e MOUES.

(continued)
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[ce Bed
R 3.6.11

ACTIONS

SURVETLLANCE
REQUIREMENTS
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Al

If the ice bed is inoperable, it must be restored tn
OPERABLE status within 48 hours. The Completion Time was
developed based on operating experience, which confirms that
due to the very large mass of stored ice, the parameters
cemprising OPERABILITY do not change appreciably in this
time period. Because of this fact, the Surveillance
Frequencies are long (months), except for the ice bed
temperature, which is checked every 12 hours. If a degraded
condition is identified, even for temperature, with such a
large mass of ice it is not possible for the degraded
condition to significantly degrade further in a 48 hour
pericd. Therefore, 48 hours is a reasonable amount of time
to correct a degraded condition before initiating a
shutdown.

B.1 and B.2

If the ice bed cannot be restored to OPERABLE status within
the required Completion Time, the plant must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the plant must be brcught to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed
Compietion Time< are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SR_3.6.11.1

Verifying that the maximum temperature of the ice bed is
< 27°F ensures that the ice is kept well below the melting
point. The 12 hour Frequency was based on operating
experience, which confirmed that, due to the large mass of
stored ice, it is not possible for the ice d temperature
to degrade significantly within a 12 hour period and was
also based on assessing the proximity of the LCO limit to
the melting temperature.

Furthermore, the 12 hour Frequency is considered adequate in
view of indications in the control room, including the
alarm, to alert the nperator to an abnormal ice bed

(continued)
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[ce Bed
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SURVETLLANCE
REQUIREMENTS
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SR_3.6.11.1 (continued)
temperature condition. This SR may be satisfied by use of
the Ice Bed Temperature Mcnitoring System.

SR_3.6.11.2

The weighing program is designed to obtain a representative
sample of the ice baskets. The representative sample shall
include 6 baskets from each of the 24 ice condenser bay: and
shall consist of one basket from radial rows 1, 2, 4, 6, 8,
and 9. If no basket from a designated row can be obtained
for weighing, a basket from the same row of an adjacent bay
shall be weighed.

The rows chosen include the rows nearest the inside and
outside walls of the ice condenser (rows 1 and 2, and 8

and 9. respectively), where heat transfer into the ice
condenser is most likely to influence melting or
sublimation. Verifying the tctal weight of ice ensures that
there is adequate ice to absorb the required amount of
energy to mitigate the DBAs.

If a basket is found to contain < 1214 1b of ice, a
representative sample of 20 additional baskets from the same
bay shall be weighed. The average weight of ice in these

21 baskets (the discrepar basket and the 20 additional
baskets) shall be > 1214 .o at a 95% confidence level.

Weighing 20 additional baskets from the same bay in the
event a Surveillance reveals that a single basket contains
< 1214 1b ensures that no local zone exists that is grossly
deficient in ice. Such a zone could experience early melt
out during a DBA transient, creating a path for steam to
pass through the ice bed without heing condensed. The
Frequency of 9 months was based on ice storage tests and the
allowance built into the required ice mass over and above
the mass assumed in the safety analyses. Operating
experience has verified that, with the 9 month Frequency,
the weight requirements are maintzined with no significant
degradation between surveillances,

(continued)
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B 3.6.11
BASES
SURVETLLANCE SR_3.6.11.3
REQUIREMENTS
(continued) This SR ensures that the azimuthal distribution of ice is
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reasonably uniforn, by verifying that the average ice weight
in each of three azimuthal groups of ice condenser bays is
within the Timit. The Frequency of 9 months was based on
ice storage tests and the allowance built into the required
ice mass over and above the mass assumed in the safety
analyses. Operating experience has verified that, with the
9 month Frequency, the weight requirements are maintained
with no significant degradation between surveillances.

SR_3.6.11.4

This SR ensures that the flow channels through the ice
condenser have not accumulated an excessive amount of ice or
frost blockage. The visual inspection must be made for two
or mere flow channels per ice condenser bay and must inciude
the follcwing specific locations along the fiow channel:

a. Past the lower inlet plenum support structures and
turning vanes;

b. Between ice baskets;

c. Past lJattice frames,

d.  Through the intermediate floor grating; and
e. Through the top deck floar grating.

The allowable .38 inch thick buildup of frost or ice is
based on the analysis of containment response to a DBA with
partial biockage of the ice condenser flow passages. I[f a
fiow channel in a given bay is found to have an accumulation
of frost or ice > 0.38 inch thick, a representative sample
of 20 additional flow channels from the same bay must be
visually inspected.

I[f these additional flow channels are all found to be
acceptable, the ciscrepant flow channel may be considered
single, unique, and acceptable deficiency. More than one
discrepant flow channel in a bay is not acceptable, however.
These requirements are based on the sensitivity of the
partial blockage analysis to additional blockage. The

(continued)
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SURVETLLANCE SR_3.6.11.4 (continued)
REQUIREMENTS
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Frequency of 9 months was based on ice storage tests and the
allowance built into the reguired ice mass over and above
the mass assumed in the safety analyses.

SR_13.6.11.5

Verifying the chemical composition of the stored ice ensures
that the stored ice has a boron concentration of at least
1800 ppm as sodium tetraborate and a high pH, > 9.0 and

< 9.5, 1n order tc meet the requirement for borated water
when the melted ice is used in the ECCS recirculation mods
of operation. Sodium tetraborate has been proven effective
in maintaining the boron content for long sturage periods,
and it aiso enhances the ability of the solution to remove
and retain fission product iodine. The highk pH is regquired
to enhance the effectiveness of the ice and the melted ice
in removing jodine from the containment atmosphere. This pH
range also minimizes the occurrence of chleride and caustic
stress corrosion on mechanical systess and compgonents
expased ti ECCS and Containment Spray System fluids in the
recirculation mode of operation. The Frequency of 18 months
was developed considering these facts:

3. Llong term 1ce stc-age tests have determined that the
chemical composition of the stored ice is extremely
stablz;

b. Operating experience has demonstrated that meeting the
boron concentration and pH requirements has never been
a problem; and

C. Someone wauld have to entar the containment to take
the sample. and, if the unit is at power., that person
would receive 3 radiation dose.

SR_3.5.11.

—

(e 2

This SR en:ures that a representative sampling of ice
baskets, which are relatively thin walled, perforated
cylinders, have not been degraded by wear, cracks.
corrasion, or other damage. Each ice basket must be raised

{cont inyed)
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Ice Bed
B 3.6.1!

SURVETLLANCE
REQUIREMENTS

SR_3.6.11.6 (continued)

at least 10 feet for this inspection. However, for baskets
where vert.cai 1ifting height is restricted due to overhead
obstruction, a camera shall be used to perform the
inspection. The Frequency of 40 months for a visual
inspection of the structural soundness of the ice baskets is
based on engineering judgment and considers such factors as
the thickness of the basket walls relative to corrusion
rates expected in their service environment and the results
of tre long term ice storage testing.

REFERENCES

[. Watts Bar FSAR, Section 6.2, "Containment System-."

2. Title 10, Code of Federal Reguiations, Part 50,
Appendix K, "ECCS Evaluation Models.”

Watts Bar-Unit |
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B 3.6 CONTAINMENT SYSTEMS

B 3.6.12 Ice Condenser Daors

BASES

BACKGROUND
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The ice condenser doors consist of the inlet doors, the
intermediate deck doors, and the top deck doors. The
functions of the doors are to:

a. Seal the ice condenser from air leakage during the
lifetime of the plant; and

b. Open in the event of a Design Basis Accident (DBA) to
direct the hot steam air mixture from the DBA into the
ice bed, where the ice would absorb energy and limit
containment peak pressure and temperature during the
accident transient.

Limiting the pressure and temperature following a DBA
reduces the release of fission product radioactivity from
containment to the environment.

The ice condenser 15 an annular compartment enclosing
approximately 300° of the perimeter of the upper containment
compartment, but penetrating the operating deck suo that a
portion extends into the lower containment compartment. The
inlet doors separate the atmosphere of the lower conpartment
from the ice bed inside the ice condenser. The taop deck
doors are above the ice bed and exposed to the atmosphere of
the upper compartment. The intermediate deck doors, located
below the top deck doors, form the floor of a plenum at the
upper part of the ice conderser. This plenum area is used
to facilitate surveillance and maintenance of the ice bed,

The ice basket. held in the ice bed within the ice condenser
are arranged to promote heat transfer from steam to ice.
This arrangement enhances the ice condenser’s primary
function of condensing steam and absorbing heat enerqy
released to the containment during a DBA.

in the event of a DBA, the ice condenser inlet docrs
(located below the operating deck) open due to the pressure
rise in the lcwer compartment. This allows air and steam to
flow from the lower compartment into the ice condenser. The
resuiting pressure increase within the ice condenser causes
the intermediate deck doors and the top deck doors to open,

(continued)

B3.674



Ice Condenser Doors
B 3.6.12
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which allows the air to flow out of the ice condenser iato
the upper compartment. Steam condensation within the ice
condensers limits the pressure and temperatuire buildup in
containment. A divider barrier separates the upper and
iower compartments and ensures that the steam is dir “t.d

The ice, together with the containment spray, serves as a
containment heat remaval system and is adequate to absorb
the initial blowdown of steam and water from a DBA as well
as the additional heat loads that would enter containment
during the several hours following the initial blcwdown.

The additional heat loads would come from e residual heat
in the reactor core, the hot piping and components, and the
secondary system, including the steam generators. Quring
the post blowdown pericd, the Air Return System (ARS)
returns upper compartment air through the divider barrier to
the lower compartment. This serves to equaiize pressures 1in
containment and to continue circulating heated air and steam
from the lower compartment through the ice condenser, where

The water from the melted ice drains into the lower
compartment where it serves as a source of borated water
(via the containment sump) for the Emergency Core Cooling
System (ECCS) and the Containment Spray System heat removal
functions in the recirculatior mode. The ice (via the
Containment Spray System) and the recirculated ice melt also

The ice condenser doors ensure that the ice stored in the
ice bed is preserved during normal operation (doors closed)
and that the ice condenser functions as designed if called
upon to act as a passive heat sink following a DBA.

BASES
BACKGROUND
(continued)
into the ice condenser.
the heat is removed by the remaining ice.
serve to clean up the containment atmosphere.
APPLICABLE

SAFETY ANALYSES

Watts Bar-Unit |

The Timiting DBAs considered relative to containment
pressure and temperature are the loss of coolant accidert
(LOCA) and the steam iine break (SLB). The LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment pressure and temperature transients.
DBAs are assumed not to occur simultaneously or
consecutively,

(continued)
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Ice Condenser Doors
B 3.6.12

APPLICABLE
SAFETY ANALYSES
(continued)

Although the ice condenser is a passive system that reguires
no electrical power to perform its function, the Containment
Spray System and ARS also function to assist the ice hed in
limiting pressures and temperatures. Therefore, the
postulated DBAs are analyzed with respect to Engineered
Safety Feature (ESF) systems, assuming the loss of cle ESF
bus, which is the worst case single active failure and
results in one train each of the Containment Spray System
and the ARS being rendered inoperable.

The Timiting DBA analyses (Ref. 1) show that the maximum
peak containment pressure results from the LOCA analysis and
is calculated to be less than the containment design
pressure. For certain aspects of transient accident
analyses, maximizing the caiculated containment pressure is
not conservative. In particular, tie cuoling effectiveness
of the ECCS during the core reflood phase of a LOCA analysis
increases with increasing containment backpressure. For
these calculations, the containment backpressure is
calculated in a manner designed to conservatively minimize,
rather than maximize, the calculated transient containment
pressures, in accordance with 10 CFR 50, Appendix K

(Ref. 2).

The maximum peak containment atmosphere temperature results
fron the SLB anaiysis and is discussed in the Bases for
LCO 3.6.5, "Containment Air Temperature."

An additional design requirement was imposed on the ice
condenser docr design for a small break accident in which
the flow of heated air and steam is not sufficient to fully
open the doors.

For this situation, the doors are designed so that all of
the doors would partially open by approximately the same
amount. Thus, the partially opened doirs would modulate the
Flow so that each ice bay would receive an approximately
equal fraction of the total flow.

This design feature ensures that tne heated air and steam
will not flow preferentially to some ice bays and deplete
the ice there without utilizing the ice in the other bays.

In addition to calculating the overall peak containment

pressures, the OBA analyses include the calculation of the
transient differential pressures that would occur across

(continued)
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[ce Condenser Doors
B 3.6.1?

APPLICABLE
SAFETY ANALYSES
(continued)

subcompartment walls during the initial blowdown phase of
the accident transient. The internal containment walls and
structures are designed to withstand the ‘ccal transient
pressure differentials for the limiting DBAs.

The ice condenser doors satisfy Criterion 3 of the NRC
Policy Statement.

LCO

This 120 establishes the minimum equipment requirements to
assure that the ice condenser doors perform their safety
function. The ice condenser inlet doors, intermediate deck
doors, and top deck doors must be close’ to minimize air
leakage into and out of the ice condenser, with its
attendant leakage of heat into the ice condenser and loss of
ice through melting and sublimation. The doors must be
OPERABLE to ensure the praper opening of the ice condenser
in the event of a DBA. OPERABILITY includes being free of
any obstructions that would Timit their opening, and for the
inlet doors, being adjusted such that the opening and
closing torques are within limits. The ice condenser doors
function with the 1ce condenser tc limit the pressure and
temperature that could be expected following a DBA.

APPLICABILITY

ACTIONS

Watts Bar-unit |

In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperaiure requiring the operation
of the ice condenser doors. Therefore, the LCO is
applicable in MODES I, 2, 3, and 4.

The probability and consequences of these events in MODES 5
and 6 are reduced due tc the pressure and temperature

lTimitations of these MODES. Therefore, the ice condenser
doors are not required to be OPERABLE in these MODES.

A Note provides clarification that, for this LCO, separate
Condition entry is allowed for each ice condenser door.

(continued)
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ACTIONS
(continuad)
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A.l

If one or more ice condenser inlet doars are inoperable due
to being physically restrained from op:n.-: the door(s)
myust be restored to NPERABLE status within I no. The
Required Action is nzcessary to return operation to . thin
the bcunds of the containment analysis. The 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6...
"Containment,"” which requires containment to be restored to
OPERABLE status within | hour.

B.1 and B.2

[f one or more ice condenser doors are determined to be
partially open or atherwise inoperable for reasons other
than Condition A or if a door is found that is not closed,
it ic acceptable to continue plant operation for up to

14 cays, provided the ice bed temperature instrumentation is
monitored once per 4 hours to ensure that the open or
inoperable door is not allowing enough air leakage to cause
the maximum ice bed temperature to approach the melting
point. The Frequency of 4 hours is based on the fact that
temperature changes cannot occur rapidly in the ice bed
because of the Targe mass of ice involved. The 14 day
Completion Time is based on long term ice storaje tests that
indicate that if the temperature is maintained below 27°F,
there would not be a significant loss of ice from
sublimation. [f the maximum ice bed temperature is > 27°F
at any time, the situation reverts to Condition C and a
Compietion Time of 48 hours is allowed to restore the
inope.able door to GPERABLE status or enter into Required
Actions D.1 and D.2. Ice bed temperature must be verified
to be within the specified Frequency as augmented by the
provisions of SR 3.0.2. If this verification is not made,
Required Actions 0.1 and D.2, not Required Action C.1, must
be taken.

O

C.1
[f Required Actions B.1 or B.2 are not met, the doors must
be restored to OPERABLE status and closed positions within
48 hcurs. The 48 hour Completion Time is based on the fact
that, with the very iarge mass of ice involved, it would not
be possible for the temperature to decrease to the melting

(continued)
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ACTIONS

C.1 (contirued)

point and a significan! amount of ice to melt in a 48 nour
period. Condition C is 2ntered from Condition B only when
the Completion Time of F:quired Action B.2 is not met or
when the ice bed temperaiure has not been verified at the
required frequency.

0.1 and D.2

[f the ice condenser doors cannot be restored to OPERABLE
status within the required Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least
MODE 3 within £ hours and to MODE 5 within 36 hours. The
allowed Compietion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and withcut
challenging plant systems.

5 JRVETLLANCE
REQUIREMENTS
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SR_3.6.12.1

Verifying, by means of the Inlet Door Position Monitoring
System, that the inlet doors are in their closed pasitions
makes the operator aware of an inadvertent opening of one or
more doors. The Frequency of 12 hours ensures that
operators on each shift are aware of the status of the
doors.

SR_3.6.]2.2

Verifying, by visuai inspection, that each intermediate deck
goor is closed and not impaired by ice, frost, or debris
provides assurance that the intermediate deck doors (which
form the floor of the upper plenum where frequent
maintenance an the ice bed i. performed) have not beun left
open or obstructed. The Frequency of 7 days is hased on
engineering judgment and takes into consideration such
factors as the frequency of entry into the intermediate ice
condenser deck, the time required for significant frost
buildup. and the probability that a DBA will oc-ur.

(continued)
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B 3.5.12
BASES
SURVEIL _“NCE SE_3.6.12.3
REQUIREMENTS
(continued) Verifying, by visual inspection, that the ice condenser

inlet doors are not impaired by ice, frost, or debris
provides assurance that the doors are free to open in the
event of a OBA. For this unit, the Frequency of I8 months
(3 months during the first year after receipt of license) is
base. on door design, which does not alliow water
condensation to freeie, and operating experience, which
indicates that the inlet doors very raraly fail to meet
their SR acreptance criteria. Because of high radiation in
the vicinity of thas inlet docrs during power operation, this
Surveillance is normally performed during a shutdown.

SR_3.6.12.4

Verifying the opening torque of the inlet doors provides
assurance that no Joors have become stuck in the closed
pcsition. The value of 675 in-1b is based on the design
opening pressure on the doors of 1.0 1b/ft”. For this unit,
the Frequency of IE months (3 months during the first year
after receipt of license) is based on the passive nature aof
the closing mechanism (i.e.. once adjusted, ther= ar. no
knoon factors that would change the setting, except possibly
a buildup of 1ce; ice buildup is nat likely, however,
because of the door design, which does not allow water
condensation to freeze). Operating experience indicates
that the inlet doors usually meet their SR acceptance
criteriz. Because of high radiation in the vicinity of the
inlet doors during power operation, this Surveillance is
normally performed during a shutdown.

SR_3.5.12.5

The torque test Surveillance ensures that the inlet doors
have not developed excessive friction and that the return
springs are producing a door return tarque within limits.
The torgue test concists of the following:

I. Verify that the torque, T(OPEN), required to cause
opening mation at the 40° open position is
< 195 in-ib;

(continued)
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BASES
SURVE ILLANCE SR_3.6.12.5 (continued)
REQUIREMENTS
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2. Verify that the torgue, T(CLOSE), required to hold the
door stationary (i.e.. keep it from closing) 2t the
40° open position is > 78 in-ib: and

3. Calculate the frictional torque, T(FPICT) = 0.5
(T(CPEN) - T(CLOSE)), and verify that the T(FRICT) is
< 40 in-1b.

The purpese of the friction and return torque Specifications
is to ensure that, in the event of a small break LOCA or
SLB, a1l of the 24 duor pairs open uniformly. This assures
that, during the initial blowdown phase, the steam and water
mixture entering the lower compartment does not pass through
part of the ice condenser, depleting the ice there, while
bypazsing the ice in other bays. The Frequency of 18 months
(2 months during the first year after receipt of license) is
based cn the passive nature of the closing mechanism (i.e.,
once adjusted, there are no known factors that would change
the setting, except possibly a buildup of ice; ice buildup
1s not likely, however, because of the door design, which
does not allow water condensation to fr-zze). Operating
experience indicates tha' the inlet doors very rarely fail
to meet their SR acceptance criteria. Because uf high
radiation in the vicinity of the inlet dgars during power
operation, this Surveillance is normally performed during a
shutdown.

SR_3.6.12.6

Verifying the OPERABILITY of the intermediate deck doors
provides assurance that the intermediite deck doors are free
to open in the event of a2 DBA. The verification consists of
visually inspecting the intermediate doors for structural
deterioration, verifying free movement of the vent
assembl.es, and ascertaining free moveme it of each doo0r when
lifted with the applicable force shown below:

(continued)
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B 3.6.12
BASES
SURVE ILLANCE SR _3.5.12.6 (continued}
REQUIREMENTS
Door Lifting Force
a. Adjacent tg crane wall < 37.41b
b. Paired with door adjacent to crane wall < 33.81b
c. Adjacent to containment wall < 31.81b
d. Paired with door adjacent to containment < 31.0 1b
wall

Watts Bar-Unit |

The 18 month Freguency (3 menths during the first year after
receipt of license) is based on the pascive design of the
intermediate deck doors, the frequency of personnel entry
into the intermediate deck, and the fact that SR 3.6.12.2
confirms on a 7 day Frequency that the doors are nol
impaired by ice. frost, cr debris, which are ways a daoor
would fail the cpening force test (i.e., by sticking or frum
increa<ed door weight).

SR_3.6.12.7

Verifying. by visuai inspection, that the top deck doors are
in place, not abstructed, and verifying free moverent of the
vent assembly provides assurance that the doors are
performing their function of keeping warm air out of the ice
condenser during normal operation, and would not be
obstructed if called upon to open i1 response to a DBA. The
Frequency of 32 days 15 based on engineering judament, which
considered such factors a. the following:

a. The relative inaccessibility and lack of traffic in
the vicinity of the doors make it unlikely that a door
would be inadvertentiy left open;

b. Excessive air leakage would be detected by temperature
monitoring in the ice condenser, and

c. The light constructiun of the doors would ensure that,
iz, the event of a DBA, air and gases passing through
the ice condenser would find a flow path, even if a
door were obstructed.

{continued)
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REFERENCES I. Watts Bar FSAR, Section 15.0, “Accident Analysis.®

2. Title i0, Code of Federal Regulations, Part 50,
Appendix K, "ECLS Evaluation Madels.”
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B 3.6 CONTAINMENT SYSTEMS

8 3.6.13 Oivider Barrier Int2grity

SASES

_— R S——
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The divider barrier consists of the operating deck and
ascociated seals, persomnel access doors, and equipment
hatches that separate the upper and lcwer containment
compartments. Divider barrier integrity is necessary to
minimize bypassing of the ice condenser gy the hot stear and
2ir mixture released into the iower compartment during a
Cesign Basis Accident (DBA). This ensurec that most of the
gases pass through the ice bed, which condenses the steam
and limits pressurs and temperature during the accident
transient. Limiting the pressure and temperature reduces
the release of fission product radiocactivity from
contairment tc the environment in the event of a DEBA.

[n the svent of a J8A, the ice condenser inlet doors
(Tocatea beiow the anerating deck) open due Lo the pressure
rise in the lower compartment. This allows air and steam to
flow from the lower compartment into the ice condenser. The
resulting pressure increase within the ice condenser causes
the intermediate deck doors and the door panels at the lap
of the condenser to open, wnich allows the air to flow out
of the ice condanser intoc the upper compartment. The ice
cendenses the steam as 1t enters, thus limiting the pressure
and temperature buildup in containment. The divider barrier
separates the upper and lower compartments and ensures that
the cteam is directed 1nto the ice condenser. The ice,
together with the containment spray, 15 adequate t3 abscrb
the initial blowdown of steam and water from a 0BA as well
as the additional heat loads that would enter containment
over several hours following the initial blowdown. The
additional heat loads would come from the residual heat in
the reactor core, the hot piping and components, and the
secondary system. including the steam generators. Ouring
the post blowdawn period. the Air Return System (ARS)
returns upper compartment air through the divider Earrier to
the Tower compartment. This serves to equalize pressures in
contairment and to continue circulating heated air and steam
from the lower compartment through the i1ce ccondenser, where
the heat 15 removed by the remiining 1ce.

Divider barrier 1nt: ~1ty ensures that the high energy
fluids released during a DBA would be directed through the

(continued)
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Divider Barrier Integritly

B 3.6.13
SASES
BACKGROUND ice condenser ar< that the ice congenser would function as
(continued) designed 1f called upon to act as a passive heat sink
folicwing a 0OBA.
APPLICABLE Oivider barrier integrity ensures the functioning of
SAFETY ANALYSCS  the ice condenser to the limiting containment sressure and

Watts Bar-Unit |

temperature that could be experienced following a 08A. The
limiting D8As comsidered relative to containment temperature
and pressure are the loss of coolant accident (LICA) and the
steam line break (SL8). The !OCA and SLB are analyzed using
computer codes designed to pradict the rasuitant containment
pressure and temperalt.re transients. ODBAs are assumed not
to occur simsltaneocusly or consecutively.

Although the ice condenser is a passive system that requires
no electrical power to perform its function, the Containment
Spray System and the ARS aisoc function to assist the ice bed
in Vimiting pressures and temperatures. Thersfare, the
postulated DBAs are analyzed, with respect tg containment
tngineered Safety Feature (ESF) systems, assuming the loss
of one ESF bus, which 15 the worst case single ;-tive
failure and results in the inoperability of one train in
both the Containment Spray System and the ARS.

The limiting DBA analyses (Rer. 1) show tnat the maximum
peak containment pressuyre results from the LOCA analysis and
is calculated to be less than thz containment design
pressure.  The maximum peak containment temperature results
from the SLB analysis and 1< discussed in the Bases for

LCC 3.6.5. "Containment Air Temperature.”

in addition to calculating the overall peak containment
pressures, the DBA analyses include calcuiation of the
transient differential pressures that occur across
subcompartment walls during the initial blowdown phase af
the accident transient. The internal containment walls and
structures ire designed to witnstand these local transient
pressure differentials for the limiting DBAs.

The divider barrier satisfies Criterion 3 cf the NPC Policy
Statement .

(continued)
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Oivider Barrier Integrity
8 3.86.13

This LCG 2stablishes the minimum equipment requirements fo
ensyre that the divider barrier performs its safety function
of ensuring that bypass leakage, in the event of a 08A, dges
not exceed the bjpass leakage as-umed in the accident
analysis. Included are the requirements that the personnrel
access doors and equipment hatches in the divider barrier
arz LPEPABLE and closed and that the divider barrier sea2! is
properiy inctalled and has not degraded «ith time. An
exception t3 the requirement that the doors be closed is
made to allow perscanel transit entry through the divider
darrier. The basis of this exception is the assumption
that, for persomnel transit, th: time during which 3 door is
open will be short (i.e., shorter than the Completion Time
of | hour for Condition Aj. The divider barrier functions
stk *hs -a condenser to limit the pressure and temperature
tyat cout¢ pe expected following 2 DBA.

[n MO0cS 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperatur. requiring the integrity
of the divider barrier. Therefore, Se LCO is applicable in

The prcbability and consequences of these events in MOCES S
and 6 are low due o the pressure and temperature
limitations of these X0DES. As such, divider barrier
integrity is not required in these MODES.

LCO
APFLICABILITY

MOOES 1. 2. 3, and 8.
ACTIONS Al
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[f nne or more personnel access doors or equipment hatches
are inoperible or upen, except for personnel transit entry,
s hour 15 aliowed to restore the door(s) and equipment
hatches to OPERABLE status and the closed position. The

I hour Completion Time i35 consistent with LCO 3.6.],
"Containment,” which requirzs that containment be restored
t. OPERABLE status within | hour.

Condition A has been modified by a Note to grovide
clarification that, for this LCO, separate Condition entry

is allcwed for 2ach per-onnel access dosr or equipment
natch.

(continued)
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Divider Barrier [ntegrity
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[f the div.der barrier seal is inoperable, | hour is allowed

Completion Time is consistent with LLO 3.6.1, which requires

plant must be brought to a MODE in which the LL0 does not
apply. To achieve this status, the plant must be brought to

based on operating experience, to reach the required plant
conditions from full power conditions 1n an orderly manner

BASES
ACTIONS g.1
(cont inued)

to restore the seal to OPERABLE status. The ! hour
that containment de restored to OPERABLE status within
I hour.
€.] andg C.2
If the divider barrier integrity cannot be rastored ta
OPERASLE status within the required Completion Time, the
at Teast MOQE 3 within 6 hours and to MOOE S within
36 hours. The allowed Completion Times are reascnable,
ana without challenging plant systems.

SURVEILLANCE S?_2.6.13.1

REGUIREMENTS

Watts Bar-Unit |

Verification, by visual inspection, that all personnel
iccess doors and 2quipment hatches between the upper and
lower containment compartmants are closed provides assurance
that divider barrier integrity is maintained priur to ‘he
reactor being taken from MODE 5 to MODE 4. The visual
inspection shall include the canal gate and control rcd
drive missile shield which penetrate the divider barrier.
This SR 15 necessary because many of the Jdoors and hatches
may have been opened for maintenance during the shutdown.

SR_3.6.13.2

Verification, by visual inspection, that *he personnel
access door and equipment hatch seals, se2aling surfaces, ard
alignmen®s are acceptable provides assurance that divider
barrier integrity 15 maintained. This iaspection cannot be
made when the daar or hatch is closed. Therafare,

SR 3.6.13.2 15 required for each door or hatch that has been
opened, prior to the final closure. Some doar; and hatches
wmay not be opened faor long pariods of time. Those that use

{continued)

B 3.6-27



BASES

Divider Barrier Integrity
B 3.6.13

SURVEILLANCE
“CQUIREMENTS

Watts Bar-Unit |

SR _3.6.13.2 (continued)

resilient materiils in the seals must be opened and
inspected at least once every 10 years ta provide assurance
that the seal material has not aged toc the point of degraded
performance. The Freguency of 10 years is based on the
known resiliency of the materials used for seals, the fact
that the openings have not been opened (to cause wear), and
operating experience that confirms that the seils inspected
at this Frequency have been found to be accegtable.

SR_3.6.13.3

Verification, by visua! inspection, after each opening of a
personnel access door or equipment hatch that it has been
clcsed makes the ogperator aware of the importance of ciasing
it and thereby provides additional assurance that divider
barrier integrity is maintained while in applicable MOOES.

SR_3.6.13.4

The divider barrier :zeal can be field spirced for repair
purposes utiiizing a c11d bond procedure rather than the
originai field splice technique of vulcanization. Howaver,
the cold bond adhesive, which warks in conjunction with a
bolt array to splice the field joint, could not be heat aged
to 45 years plant life prior to acceptability testing.
Prolonged exposure to th: elevated ‘emperalures raquired for
heat iging the seal material was destructive to the
adhesive. The seal material was heat aged to *0 years
equivalent age and the entire joint assembly was irradiated
to 40 year norma! operation plus accident integrated dose.
Cenducting periodic peel tests on the test specimens
provides assurance that the adhesive has not deqgradad in the
containment environment. The Frequencies cf 18 months for
the first two outages after fabrication of the joint,
followed by 18 months if the peel lengths greater than [/2"
and 36 months if the peel length is less than or equal to
1/2" 1s based upon the original vendor’s recommendation
which is bac2d upon baseline examination of the strength of
the adhesive. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

(continyad)
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SURVE [LLANCE
REQUIREMENTS
(continued)

REFERENCES
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SR_3.6.13.5

Visual inspection of the seal around the perimeter provides
assurance that the seal is properly secured in place. The
Frequency of 18 months was developed considering such
factors as the inaccessibiiity of the seals and absence of
traffic in their vicinity, the strength of the bealts and
mechanisms used to secure the seal, and the pl.at conditions
necded to perform the SR. Operating experience has shown
that these components usuall; pass the Surveillance when
performed at the 18 month Frequency. Therefore, Lie
Frequency was concluded to be acceptable from a reliability
standpoint.

Watts Bar FSAR, Section 6.2, "Containment Systems."
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