
Containment Isolation 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 5 
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 manner and without challenging plant systems.  

SURVEILLANCE SR 3.6.3.1 
REQUIREMENTS 

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 the inoperable valve is not otherwise krown 
to have excessive leakage when closed, it is not considered 
to have leakage outside of limits. The SR is not required 
to be met when the purge valves are open for the rpasons 
stated. The valves may be opened for pressure control, 
ALARA or air quality considerations for personnel entry, or 
for Surveiflances that require the valves to be open. All 
purge valves are capable of closing in the environment 
fol1owing a LOCA. Therefore, these valves are allowed to be 
open for limited periods of time. The 31 day Frequency is 
consistent with other containment isolation valve 
requirements discusspd in SR 3.6.3.2.  

SR 3.6.3.2 

This SR requires verification that each containment 
isolation manual valve and blind fiange located outside 
containment, the containment annuluy, and the Main Steam 
Valve Vault RGoms, and required to be c~osed 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. This SR 
does not require an) testing or valve manipulation. Rather, 
it involves verification, through a system walkdown, that 
those containment isolatior valves in areas where the va'ies 
are capable of being mispositioned are in the correct 
position. Since verification of valve position for these 
ialves is relatively easy, the 31 day Frequency is based or 
engineering judgment and was chosen to provide added 
assurance of the correct po-itions. rhr. SR specifies that 
containment iolat. ion vaIvý-, that are opien under 
administrative control, are net rfujired to mflrýt the SR 
during thie timre' the i •l- es ar -opý,n.  

(ronit lndij)
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Containment Isolation Valves 
8 3.6.3 

BASES 

SURVEILLANCE SR 3.6.3.2 (continuEd) 
REQUIREMENTS 

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 
they have 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 closed 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 valve. , 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 low. 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 
open.  

The Note allows valves and blind flanges located in high 
radiation areas to be verified closed by se of 
administrative means. Allowing verifica.:on by 
administrative means is considered acceptable, since access 
to these areas is typically restricted for ALARA reasons.  
Therefore, the probability of misaligrment of these 
containment isolation salves, once they have been verified 
to be 4n their proper pition, is smallI 

SR 3.6.3.4 

Verifying that thF isolation time of each power operated and 
automatic containmernt isGoation valve is within lim~ts is 
required to dpmon-Arati OPFRAII [IT'. The isolation time 
test ensures the ,il Iv wi I i volato in a time period Iss; 
than or equal to th.•t d',,med in thn .,afetj analyses The 

(•r, Il oinred)
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Contairment Isolation Valves 
B 3.6.3 

BASES 

SURVEILLANCE SR 3.6.3.4 (continued) 
REQUIREMENTS 

isolation 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 leakage rate testing beyond the test requirements 
of 1C CFR 50, Appendi> J, is required to 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 
to the direct path between containment and the environment).  
a Frequency of 184 days was established as part of the NRC 
resolution of Generic Issue 8-20, "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 thev valve could introduce 
additional seal degradation (beyond that occurring to a 
valve that has not been opened). Thus, decreasing the 
int..rval (from 184 days) is a prudent measure after a valve 
has been opened.  

SR 3.6.3.6 

Automatic containment isolation valves close on a 
containment isolation signal to prevent leakage of 
radioactive material from contairnent following a DBA. rhis 
SR ensures thit each automatic containment isolation valve will actuate to its isolation position on d containment 
isolation signal. This Surveillance is not required for 
valves that are locked, sealed. or otherwise secured in tne 
required position under administrative control. The 
18 month Frequency is based on the need to perform this 
Surveillance under the conditions, t.ht apply during a plant 
outage and the- potential for an unplanned transient if the Surveillance. were perrormpd with the r,:actor at power.  

(contýi nied)
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Cortainment Isolation Valves 
B 3.6.3 

BASES 

SURVEILLANCE SR 3.6.3.6 (continued) 
REQUIREMENTS 

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 24 inch containment lower compartment 
purge valve is blocked to restrict opening to s 50" is 
required to ensure that the valves can close under DBA 
conditions within the times assumed in the analyses of 
References I and 2. If a LOCA occurs, the ourge valves lust 
close to maintain containment leakage within tt,e values 
assumed in the accident analysis. At other times when purge 
valves are reauired to be capable of closing (e.g., during 
movement of irradiated fuel asesemblies), pressurization 
concern: are not present, thus the purge valves can be fully 
open. The 18 month Frequency is appropyiate 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 leakaqe paths is less than or equal to the 
specirieo leakage rite. This provides assurance that the 
assumptions ir the safety analysis are met. The leakage 
rate of each bypass leakage path is assumed to be the 
maximum pathway leakage (;eakige through the worse of the 
two isolation valv,?) unless the penetration is isoiated by 
use of one closed and de-activated automat-c valve, closed 
manual vaive. or blind flange. In this case, the leakage 
rate of the isolated b>pass loakAoe path is assumed to be 
the actual pathway leakage " the isolation device. If 
both isolat:on ialies in t- .ration are closed, the 
actual leakage rate i: the I.wer leakage rate of the two 
valves. This method of quantifying maximum pathway leakage 
is only to be userd for this SR (i.•., Appendix J maximum 
pathway leakage t are to he quantified in accordarce 
with, Appendix J).

Watt, Bar-Unit I P, 11 , Ij ?ý'



Containment isolation Valves 
B 3.6.3 

BASES 

SURVEILLANCE SR 3.6.3.8 (ccntirued) 
REQUIREMENTS 

The frequency is required by 10 CFR 50, Appendix J, as 
modified by approved exemptions and therefore, the freque.,cy 
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. Although not a part of ., 

the Shield Building Bypass leakage path combined leakage 
rate is determined using the 10 CFR 50, Appendix J. Type B 
and C leakage rates for the applicable barriers.  

REFERENCES I. Watts 2ar FSAR, Section 15.0. 'Accident Analysis." 

2. Watts Bar FSAR, Section 6.2.4.2, "Containment 
Isolation System Design," and Table 6.2.4-I, 
"Containment Peretrations and Barrier-.* 

3. Seneric Issue 8-20. "Containment Leakge Due to Seal 
Deterioration."

W4tt, dar Unit /



Containment Pressure 
8 3.6.4

8 3.6 C0NTAINMENT SYSTEMS 

8 3.6.4 Containment Pressure 

EASES

BAC:KIWLOUNO

APPL ICAELE 
SAF 'FT ANAL f .LS

The containment pressure is limited during normal operation 
to preserve the init;al conditions assumed in the acc;ident 
analyses for a loss of coolant accident (LOCA) or steam line 
break (SLB). These limits also prevent tP-e containment 
oressure from exceedirg the containment design negative 
pre;sure differential (-2.0 psid) with respect to t~e shield 
bui`Iing annulus attnosphere in the event of inadvertent 
act.•ition of the Containment Spray System or Air Return.  
Fans 

Containment pressu•ie is a process variable that is monitorea 
and contro'led The r',nta,nmert pressure limits are derived 
from the input condit.ins used 1 the containment functional 
analyses and the intairment :tructure eiternAl pressure 
analys;;. Should operition 5ccur outs.ide these irits 
coincident with a eqes;n Ea;;; Accident (OBA). post accident 
coitainment pres;;.re; coul,! excee(6 calculated ,alte-.

Cont~ainment inK--,ral : .~r an init iai ~onr1iitiT; ;e 
in the OB.' arnaly-e. r .. taoi;sr the •a•imum peak 
containmenit lnlernal prressure. The liciting 08A:, 
corsodlred, reiative tG containmePrt pressure, are the LOCA 
and SLB, which are analyzed u;,nq computer pressure 
transieits. The wr ast .ase LOCA generates larger mass and 
energy release thar *.he worst .a4e SI.B. Thus, the LOCA 
event bound, the St. e, from the containment peak 
pressure stani'o-rr *t).  

The initial prer rn1;tlon u;ed in the contairment 
analy~is was •5.'i P-,a. fnh; rsulted in a n4ximum peak 
pre;iure from a ý0(.; of 11.21 psiq. Thp containmert 
analys;: (Pef. i) ;,how ,  n the x,,7r,m alIcwable iternra 
containment pre'-.-,.,ve, K !.-CI. psiqj). nr, uer-l the cj*.':ilat'.1 
re ; ,, r n r- .- rq r.. fr'r r. n,,. ./.iu 
the c.rp tai '.. , , r i r , . .. a ;, -,jr I.

Waitt, 8ar Unit I



3.~i.4

BAS ES

AiPL ICABLE 
SAFETY AMLYSES 

(continued)

The containment was also de•,1ned fcr- an exte.-rnai pressure 
load equi;alent to Z.C psig. The inadiertent actuatior 3f 
the Contairnent Spr.y System wis anaiyzed to determine 
the resulting reduction in zontainment pressure. The 
initial pressure condition used in this analysis was 
-0.1 psig. This raulted in a minimum pressure inside 
containzent oc 1.4 psig. which is less than the design ioad.  

For cer:ain Ispects of transient accident anailses, 
Taxinizing the calculated containzent pre:sure ;s nct 
conrervative. In particular. the cooling effectiveness of 
the Emergencj r-re Cooling Sy;tem during the core r-flood 
phase of a LOCI ana:ysis increases -wth ;ncreasing 
containment backresurre. fe. for 'he reflood phase.  
the contai•nent backpres'e i c:. ":ati tn a manner 
*esz~ned to con~ervgtiiely minimize. rather than maximize.  
the crntairmant presur n CirzaCr''cze w,th 
10 CFP 50. *.ppenr ;x K '$..  

Contin.nment pressure ;a:',e; Cr:•rcn 2 , the NRC Pol-i.i 
stateMent.

Nrtininifl -,r,. ~rea :; or equal -r 
the " r Qre•;re ;•-t er.;re; fha" ;n the eien" -1 08P. '-h;- resul-,'irt p-iaK crotanr~erta<,et pressure -a:] 

rem4;-n below tkhe c;n ent le.;gr, prec,-re. Maintannr-g 
,_or.taiie.r, pre ;ure at greater tar, or e~ua to the L{ 
lower pre% ,.ure iH i et r ure; !ha e the C !nt! n 'i nt wm i ! n -v" •.xcee'i the idezqgn neat:.e .1~fferenm;ai F~reC;,re f~o~iowr.C; 
the Trad ertent ac6,:i4tjon of tnp r.a:n -.. Spraf 3jý?-. -,r 
Air Returnr Far--.

in MWcjGE 3. ir,.n 4.-4 r t , rn a; or 

v- , pi m. r- Mi r r. 2. 3 . " 

event aire 2e . .- "' ". .r....re •-l r 1-I WJ,3"tS 5 an! .'.h e •r, rj,. i ;- r• . i-,• r -. e n.r 

ccnlta;n~ ~ent •rc-;,.r:. A•trn;r. "'*:. T--,, ,f "'.h :. f; ' -C n, 

7~ ~ ~~ 4-ii 

n~ ~~~ t *.*-tr 7rr

4,11", par Jr.:, i ?, ,.29

APPL~~~ T••=[ t



Contain-Tient Pressure 
a 3.6.4 

8ASES '.antinued, 

ACTtILS•.  

When conta:nm~rt -resv're is not i;thin the ::;=t; of .he 
LCO. it m'u;! oe restorei to withi. these ,::t.s within 
1 hour. The Reqt:re-I Action ;I necesýýary to return, 
operation to within the bounds of the -ontanm~ent aralisrs.  
The I hour :'ompetetTcn Fine i- rorsistent witr. the IrO'OnS cf 
LCO 2 .6.1. "Cornta;nment. w4i :h require; that cor, taan.-- ,t be 
restare to OEPEABLE statuý wiihin 7 h~j~r.  

8. and 8.2 

!f containmer.t pre::4re c~nnct be retorad to w;tnin lin~t: 
within the require.i 'd plet. Time. the plant vist be 
brought to i "ODE :r "mnch the LCiJ does not apo,;. 7o 
icli;eve thi s Te ;-ant -ust be brought t. i, ;t st 
'WE 3 w;thin C ho;r; ani.o .wcOff 5 ,dihin 36 rours. Tr.  a!low ed_,' rcircle~t..,n 7 - ; • r e s n b •. • . d s ~ • '-.  

exoer en•. . •, re..:h .:e eq:-re,' ,Ii~nt con I it:on; • .. :l 

row~ Lod.'•n APr, SP A.~e! 4,;e •~ •'.G• 

REOUi.ENE'ITS 

t.ha plant -cer ,nv - wn, the H.i'; :.-h :n, 
the hlt4:n'" -i-. 1e :2 n'tur orr:enrj of ?h- SP wa-, Ceve~o.ze •ee ;n o~erat;rq e~per~e-ce relate-i to 
ApI'r ld t r- b I W;;r,. : P-- r.r 

app!;cabl• •('Cf>. •r Th.er~rr•. the 12 horr Fre -e 

in ?he contr7 / *,.w1;q aLar-,;. to aiert th-, operator 
to an abnorma" ,;,' -. ire;;Fre 'in:On.  

;ErZ;E•K SI. ia,.,." %r K ",.. e , :.... 2. .;.; "'.nt4'r er t ;jn•• ,-* * :, , 

De qr 

2 . t:' - ." 
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Ccri~ra~renlk Air 7e-%erire 
E- 3.i.

B 3-6 COMt41WEENT S'fSTE,"S 

8 3-6.5 Ccntaintzert Air lemerat~.re 

BASE S

8ACXGWoUJW

APPLI£CABLE 
SMETF-,,ri 4?4AS E S

The contain,,ent s~tri~ciure ser-ies to c~on'atn rgatl~acti~e 
catertall that may be reieas-.±d fr= the react~or core 

'o~~~ esigri aas~s Acc-Iew, MCI;. Tr±cot 
average air te-neratu,-e ''ted iLr:ng nr-rus1 operaticn.  
to preser.e the :n:t~al con,4:r~or.s a;;u~el :n the ari'derft 
anaiis~ees '-r a &as 3 cociar:z ~:._:ent ;L3CKA' ar t- `rne 
oreak (~. 1 

The contalr~ent average air tenperat.~re Iixnair is dert'.ei 
fruzz the input :cndi: t Tonsu.,i ir. the enita ;nzent fu'ict i ;rdl 
arnajyes and the containmer~t ;tr'l~ctire extprra' cr;, 
analisps. *:his :Cf)j~r' that -nta cor'ý:tr 
in the a'tjj-y.;; of c:tzair.=rnet respon;.ý !t.; i OBA are r-.  
iioiatewl 1;rinqg plar' ' erat;.rr;. irne toh~a! amount cf energy reemoved fro:. or~i-nrt ..n rtaina;-ent Spray a" 

li;:r theý qre-r~j ~ ~~ .;.~r eta 
ever.Z. is ;t~*i . r,-t ~rts.  
pre;sure.

.;sedl in mi %aaye rat~4.~~t~*~ taner'.  

pre;s;.re in :~c rv.j .-. :i-::;' f. dr er ddr 4.j 
air terlpe dttre en;r-e, thit ~-pratj~r ii -t.4ntainef, w'th
the or.~-r a;e rm.! tr r. 1 
"Ref. , 

PEP~~~tS~~r r.' ~; .. . r*-4 r~-
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~ntarwA 7 r 7pcer4!'l,, 
8 3 . i.

BAE S

APPUICAPSE 
SAFETYf ANA: - SE3

Corta~rei~ta.~iqea~r ~a's~~s C~teofl2 of 
the VC Pc;~c Stdtpwnw.  

MO inE 3 v .c-t-~.?avt~~rtr ay te as. iow ai 

aCcident ;re,,;4re -.Ot tte the '±'npressure d4ie 
to a *Tesl;-- amoir - I 'roc.a; Inc pr~ pe break -n.  

: DOE l 2. 13 an! 4 a JD Fra- av of 

o 1: he r e r j-a; i -1-D r a I ~r -7- E 1 ~rm, -;;"a e .E

r Igor th 

ai t-rsoraz-e r 

'~~~~~r-,,n r* g- ; ~~ 
ia r I i r.* n r. irý i7e 
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* .~'tt craj .  

SO3 N ~)AiI.W'r SIST..  

33.5.6 Cantair~ei, .3-ra1 

IS~ S 

The. S~ar, ra1 System pr-es :,,nta~a~nrt o.  
c~~aq , t:as~ azcie .i-r ar;' riperature : 

C on ta~2 1 !es; *hal the -.gr .'.; I'P.IUct;Cn ~': 

produjct radv-'a.-ti~~ty from cor!4irme-t to the rr-rt 
inthe eve-Ot 1-4 a &e;7B:; c~& he 

req4'o irema:rt -; :C: P;-. 50 . .;~ Ž'.t -e rn ! 

.4; i *-z.i;. - , n r?_ eI 

a:as ~ij'r; -a. Ln~ r..~ a re-i or 

t.ra -i.;~** ~ 
-- r e a yi r ~ : i . ~ ~z ; - r ; 

ar a: re~ r4 ~ u; 

- ,. .,.. ~ ~ *. r n; c : ~ v Of 

-he -Anr;;. rr; -r 'h r--c. f'~ r 

P.r ' ~rj ~ . ~ r.  

r. Iw< , .j~ a~~~ ~ 
:a' A. * - * -*r . , 

*t * * rolf

ý"a; :,r



2 3~i 

EAS EE 5 

BACKtIO.1 t-*irperat..-r lur'i- a E7g.. 7- tne ree~r-a n -,or, 
~nu) 2-aton.r~a -;r~--e~'r-m'he or:ft ~r-er~t v.Lmv ba'er 

bi the' C;zr-rent?~C~~I Scri rd RFPem ! p7-t excaner.,- ~ 
atra~r~ P' ; i ader'jte spra, c7ver-a >-: 

~eet h~ j;-~ :~- '~ri~t~for conlkainx,;ýnt.a 

s~ra Y he

ejr 4c 247~ 

r- .a..*v 

ne~ iý ra -r:er Spra-j..  

4** . -:er4*:on

i r
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a~tainmv t Zir Temperature 
8 3.6-.5

3ASES

APPLLCABLL 
SAFFETY A14AIjSES 

(conti~nued) 

LCi)

Ccit~aincent averay'e air terperature ;atisfies Criterion 2 of 
the tP.C Po;i :f State-net.  

.urang a OciA. wi-.h an .niflal containmp-nt aierage air 
teztcerature wiT1 - ti- he LCQ tem-er:.tjre i = s the resu Itant 
peak acc.idern temperature is initaied bwlI. the 
canta!-itet !i-!,mgn teneraturz-. Aý a resuit. the ability of 
container~t tc performu ;t; desigr function is epswved. In 
PUCES I and~ 4. rontairm~e~it air temuperature may be as Ioaw as 
'.' teau;e lih re;i:~.ant caicuiate'I pe;K containment 
accil~ert prsrý waulj n:,t -Aexefl *-he design pfcessure due 

: esler axeint of energi releade ýr.vi the oine break in 

In WOZES :. 2. 3. ar.1 4. a O&A c'icaus'ý 2 re'.ease c 
radir,;acti-ie miaera' 1-o cczntainnme-r%. In KOES 5 ;ind 6, th,, 
proo~b-i~ty and c ''ee of these e-.tnti are reducel 1,4L
to the pr-,sljir a,.! : rat 4re rmatr;o h-2ss, AMES 
Therefo-e. tri~~: .41~ninent aver~aqi ii;r te-mperature 
mith;n th ;ire,! in MOOE 'a sr6 

Wnien 4m~nrpt4c-r~e a~r tenm;erature in the upper or 
!4wer c-partlzpnt - nor. within the hulyt or che LCUj. the 
a~eraqi: air terat.Cr~ ur-e Tn the affect.!d :om~partment miust be 
recltore'I to sitll~n i:zit-, within 8 hiour-.. Th, - Petqu -redI 
A t-j re - ' -irr. toirrv-n-r. trt aithin the bound,, of the :on?. ~nrren r.4.*,j;'l. 1,~~orC~.e~nT~ 

s~ r ~ ~ r. ~r - r n~ ! r a.- ~ -.. o fI *h fir l' ,!n . to 

ar_ to~

44 " . R r *.' ;



Contairnment Ii- T ecrtr

BASE S

AC~fS

SURVE IL LhCIE 
R 0;,1 P EFE 4TS

8.1 and j. _orInudnI.  

dnes not apply. 7o achiev~e 'his status, the plant 7us b; 
brought to at 'rast KO!E 2 4Prthn 6 h.. ;r and to MCQE 
within :'i ý--us 'he i.llowed Ccmiplet'on rim~es are 
reasciat~e. oale~il :r, s;erat:'gq experience±. to reach the 
required P~n coniit ions fror. fuil ",ower corditirins ii-. an 
orderly manneýr ir'd withtuut challenging plant systemns.  

SR 3.6.5.: aroi SP 3.6.5.2.  

Verifj~nq that n -eaverage air ternperat..;-; is w.tinn 
the LCG Ihrnits *Mi~ rat cr.-itaintrrent o--eration ir'?M~ains 

crde-- tc rle,-inzý Th- :orlairm#nt a-ierace air t!e~~e
a weightpd' ,.raqcf 
i Ca taI G.  

reore5A;; 4 .v 

The 24 
based 

to The V~ 
24 11 

:ornd i ¶ on.

Teaj "eatref.ts ý!Kn it 
:Vi'.en a ~ ~ e to pr:.;v.'II, .  

~ ;f tepe~-tre iir:-oo of h~ 

:r c-ntro Froom. or.

'oa t-, Pa - ý 5,2, ror a n .ý.64

emcerature

'44tt-, "ý,4r-ur,)c ;



Containment Spray System 
8 3.6.6 

8 3.6 COf4TAINAENT SYSTYMS 

8 3.6.6 Containment Spray System 

BASES

BACKGROUIND The Containment Spray System provides containment atmosphere 
cooling to limit post accident pressure and temperature in 
containment to less than the r4esign values. Reducti..n of 
containment pressure helps reduce the release of fission 
product radicartivity from containment to the environmert, 
in the event of a Design Pasis Accident (08A1. The 
Ccntainment Spray System is designei to meet the 
requirements of 10 CFR 50, Aopendix A. GOC 38, "Containment 
Heat Removal,* GDC 39. "Inspection of Containment Heat 
Removal Sistems," and GOC 40. "Testing of Containment Heat 
Removal Systems." (Ref. 1) . or other doicuments that we;:.  
appropriate at the time of licensing (identifiAd on a plant 
specific basis).  

The Containment Spray System cnnsist; of two separate trains 
of equal capacity, each capable of meeting the system dersign 
basis spray coverage. Each train includes a containment 
spray pump, oný- containment spray heit exchanger, a spray 
header. nozLles, iahe•, and piping. Each train is powered 
from a separate Engineered Safety FeatureŽ (ESF) bus. The 
refu&eing water 5t'rage sank 'RWST) .jpplie. Dorited water 
to the Containment Spray y ,*Lunnvriig the injection phase 
of operation. In the recirculation mode of operation, 
containment 1praj p,.mp sction i• tran•rerred from the RW2T 
to the conitainment recirculation m•'p(;;.  

[he diversion of a portion if the recirculaticn flow from 
each trai- of thp Pesilijal Heat F moval (RHR) System to 
additional redundant spray he~aders completes the Containment 
Spray ystpem ht~at reroial capatilit'. Each RHR train i
capable of -pp;/ng ;pray cove!rarge, if reqjired, to 
supplar-ent the Contairment ";pray System.  

The C3ntamnmer*t pra/ j-t-tm anr PH? //;tem provide a -pray 
of subcn,)ie.. ;rra*ted water into the- ,•per r:rit,n of 
containment to Ilm:t t rI' nntdinr;,rJt , and 

(. nt r,1u4-'4)
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Containment Spray System 
8 3.6.6

BASES

BACKGROUND 
(continued)

temperature during a OBA. In the recirculation mode of 
operation, heat i1 removed from the containment sump water 
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 containmet heat 
removal.  

The Containment Spray _jstem is actuated either 
auto. atically by a containment High-High pressure signal or 
manually. An autoimatic actuation starts the two containment 
spray pumps. opens the containment spray pump discharge 
valves, and becrns the injection phase. A m~anual actuati'" 

the rontainment Spray System requires the operator to 
actuate two separate ,witches on the main cor*rol board to 
begin the same 3equence. The inje-tion p'.ase continues 
until an RWST level Lw-Low alarm is received. The low-l_ow 
alarm for the PW-T sijnals the operator to manually align 
the system tc the recirLulation mode. The Containment Spray 
System in the recircuiation mode maintains an equilibrium 
temperature between the containment atmosphere and the 
recirculated sump water. Ope-ation of the Containment Spray 
System in the recirculation mode is controlled by the 
operator in accordance with the emergency operation 
procedure..

The RHR spray operation is 
by the emergency operating 
Core Cooling System (FCCS) 
mode. The RHP spray, are 
Containment Spra/ System, 
containment pr'-,sr.-. ihi 
typically b c i• , •if 
the event that rnrtalir -nt.  
predetermiredh li7it.

initiated manually, when required 
proced(jres, after the Emergency 
is operating in the r,.circulation 
available to supplement the 
i f required, in l ir,,iting 
additional spray capacity would 
iye bpd has been depleted and in 
o",'ssire rises above a

The Containment ri System i an FSF system. It i.; 
designed to en,.:re tnat the heat removal capability ro~quired 
luring thc. po-,t a-ci,1.ont peri-,d (.an be attained.  

the operat iGn rJf tc. .. ndr.ns'r, i adequate to dsire 
pre~'ire ;ippre.. i,',n d';r'nrq the initial blowdown r, Jeari 

(( r, I rt;i ,,l i
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Containment Spray System 
B 3.6.6

BASES

BACKGROUND 
(continued)

APPLICABLE 
SAFETi ANALYSES

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 
ccntainment and to continue circulating heated air and steam 
through the ice condenser, where heat is removed by the 
remaining ice and by tne 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.

The limiting DBAs considered relative to containment 
OPERABILITY are the loss of ccolant accident (LOCA) and the 
steam line break (SLB). The OBA LO(r and SIB are analyzed 
using computer codes designed 'o predict the resultant 
containment pressure and temperature transients. No two 
DBAs are assumed to occur simultar-ously or consecutively.  
The postulated DBAs are analyzed, -n regard to containment 
ESF systems, assuming the loss of nne ESF bus, which is the 
worst case single 6itive failure, resulting in one train of 
the Containment Spray System, the RHR System, and the ARS 
bein- rendered inoperable (Ref. 2).  

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

(c r nt nr•.1
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Containment Spray System 
B 3.6.6

BASES

APPLICABLE 
SAFETY ANALYSES 

(coitinued)

The modeled Containment Spray Systei~i actuation from the 
containment 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 
conservative. 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 backpre:,sure is calculated in 
a manner designed to conservatively minimize, rather than 
maximize, the calculated transient containment pressures in 
accordance with 10 UFR 50, Appendix K (Ref. 3).  

Inadvertent actuation of the Containment Spray System is 
evaluated in the analysis, and the resultant reduction in 
containment pressire ,' calculated. The maximum calcuiated 
steady state pressure differential relative to the shield 
building annulus 1. 1.4 psid, which is below the containment 
design external preure load of 2.0 psid.  

The Containment Sprd/ System satisfies Criterion 3 of the 
NRC Policy Statement.

During a OBA, one train of Containment Spray System and RHR 
Spray System is required to provide the heat removal 
capability assumel in the safety analyses. To ensure that 
these requireme.nt ac, met, two containment spray trains and 
two RHR spray trains mirnt be ,PFRABIF with power from two 
safety rel ated. in'epf~nnJ.,if pow.v- supplies. Therefore, in 
the, event of rn t(( ;,d.nrt, it lea t crn, train in each 'srem 
operdtes.  

Fdch contairmrit ., train typi,.ally includes a priy 
pump, heddc•., dh1 ,i., h.at ýýxchanqj-r, nozile,-, pipinqt, 
instrument,. arnl .'ntroc,, tu en rliJr, tr; OPRPAP,[F flow pith 
capanle of tak,. nq ,u t 1,n from the PW.ý" upon an f 5F 

(( or t I r1n (j)
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Containment Spray System 
B 3.6.6

BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

actuation signal and automatically transferring suction to 
the containment sumo.  

Each RHR spray train includes a pump, header, valves, a heat 
exchanger, nozzles, piping, instruments, and controls to 
ensure an OPERABLE flow path capable of taking suction from 
the containment sump and supplying flow to the spray header.  

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

In MODES 5 and 6, the probability and consequences of these 
events are reduced bec'*use 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.

A.1 and B.I

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 accidc.nt. The 72 hour Completion Time was 
developed taking into account the red, ndant heat removal 
capabilities afforded by the OPERABLE t-ain and the low 
probability of a DBi4 occurring dur-nq thi , period.  

C.I and C.2 

If Lhe affected containment 'prav teain ani/or PHR spray 
train cannot be restored to (PFkAi, F t.tatu', within the 
required Completion Time, the plrnt mi,-t be brought to a 
MODE in which the 1ý.Oj does not ipply. To achieve this 
status, the plant must he brought to at lea,;t MODE 3 within 
6 hours and to MO;F E within 84 hour,_. ,he allowed 

( rr t r, I iuf, )
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Containment Spray System 
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BASES 

ACTIONS C.1 and C.2 (continued) 

Corp.etion Times are reaoriable, 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 MODE 3.  

SURVEILLANCE SR 3.6.6.1 
REQUIREMENTS 

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 Centaininent Spray System operation.  
This SR does not apply to valves that are locked, sealed, or 
otherwise secured in poitic,i since they were verified in 
the correct position prior to being secured. This SR does 
not require any testing or ýalve manipulation. Rather, it 
involves verification. through a system walkdown. that those 
valves outside containment and capable of potentially being 
mispositioned. arp in the correct position.  

SR 3.6.6.2 

Verifying that each containment spray pump's developed head 
at the Hlow test point is greater than or equal to the 
required developed 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 Spct inn Xf of the ASMF Codp (Ref. 4). Since the 
containment sprad pimp•, (annot be tcsted with flow through 
the spray headers, t!-Y iri tested on bypass flow. This 
test confirm, oe, point on the pump design curve and is 
indicative of overall prformance. Such incervice tets 
confirm component OPFR,'Ri[1Tf, trend performance, and detect 
incipient fdi lur.,, t,/ irdicating abnormal pPrformarn--. fher 
Frequency of this ',P is in iccordancr. with the ln .rrvicf.  
Test ing Procirrm.  

(•"n i ~•J
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Containment Spray System 
B 3.6.6

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

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 rcceipt 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 actuatio,, 
without pump start (breaker is racked out in its "test 
position") and observation of the local or remote pump start 
light- (breaker energization light). The 1b month Frequency 
is based on the need to perform these Surveillances under 
the conditions that apply during a plant uutage 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, the Frequency was concluded to be acceptable from 
a reliability standpoint.  

The surveillance o' 1_tainrtient sump ,,u)Idtion valves is 
also .•equired by 'k 3.6 6.3. A single surveillance may be 
used to satisfy bo h r.quirements.  

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 connectior•. This SR ensures that 
each spray nozzle is unobttructed ard that spray coveraye of 
the containment during an accident is not degraded Becau,,e 
of the passive design of the nozize, a test at the first 
refuelinq aid at 10 p,,ar interval', are co)nsiderr': adequatf 
to det, t obstruct.ion of th I cpray noizle%.  

SR 3.6.6.6 

The Surveillance descriptions from Past- 3.5.2 for SR 
3.5.2.2 and 3.5.2.4 apply as apiiicablP to the PHR spray 
system.  

frontI rnui-j
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Containment Spray System 
B 3.6.6

8A)r"S (continued)

REFERENCES L. Title 10, Code of Federal Regulations, Part 50, 
Appen'iix A, "General Design Criterion (GOC) 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." 

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

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

4. 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 CONTAINMENT SVSTEMS 

B 3.6.7 Hydrogen Recombiners 

BASES

BACKGROUND

APPLICABLE 
SArETI AJAI.irFS

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

Per 10 CFR 50.44, "Standards for Combustible Gas Control 
Systems in Light-Water-Cooled Peactors' (Ref. 1), and 
GOC 41, "Containment Atmosphere Cleanup" (Ref. 2), hydrogen 
recombiners are required *o reGuce the hydrogen 
concentration in the containment following a loss of coolant 
accident (LOCA) or steam line break (SLB). The recomb~ners 
ac mplish this by recombining hyiroq.en arny oxygen to Form 
water vapor. The vapor remains ;n contairment, thus 
eliminating any discharge to the environment. The hydrogen 
recombiners a- ianually initiated since flhrniable limits 
woL'd not be r.,•hed unti' s,.ieral days after a Design Basis 
Accident (DOA).  

Two 100% capacity dependent hydrogen recombiner systems 
are provided. Eacr -onsists of cor,.'rols located in the 
control room, a power supply and a recombiner.  
Recombination is accomplished by heating a hydr,.gen air 
mixture above 1150'F. The resulting water vapor and 
discharge gasps are cooled prior to dis-harge 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 
redundanLy and independence. Each rec.ombiner is powered 
from a separate Engin er-ed Safety Features bus, and is 
provided with a separate power panel and control Faine.  

The hydrogen recornbiners provide for the capabiIlty of 
controll I ing the bilk hydrogen roncwntrat ion in conta inme.nt 
to less thin the lower flammaht conre('tration of 4.0 1'o 
following a DFA. Thi - controi would prevent a rontainrciert 
wide hydroqpn burn, thus onsurmnj the pro'iUre dnd 
temperature asumo.l in the analyme .:zr; nut exceeded. rhe 
limiting DBA rplatlii to hydrogren r;Pnratinn i- a IOfA.

Watt.', Bar Unit I
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BASES 

APPLICABLE 
SAFEit ANALtfSS 

(continued)

Hydrogen maj acc'vruiatl ;n cvnta:nex.t foilowir,; a LOC as a 
result of: 

a. A metal :tevi react:on between the z'rconi:= f4e! rod 
claddirq an,; the reactor coolant: 

b. Padiclytic lecoomrition of water 'r the Reactar 
Coolant Syst., '..) and the containment s~wp; 

c. Kydrogen in the RCS at the time of th? LOCA (:.C..  
hydrogen dissolved in the reactor coolant and hydrogen 
gas in the pressurizer iaporr e o 

d. Corrosion if 7etal; etxposed to containment i~ral 4r.  
Emergenc) C'ýre Cil-lig S,;tejm :lut-,1Gns.

To evaluate 
containment 
function of 
calcuia'ei.  

Pefere-ce 3 
ca uI-ulatei.

eh ;tr 7 ' for h,.1r:qen acc,:imi I an i :" .r 
in ... the hydrogen generation a a 

t'-e fiTow:r the in;6tation cf t-e acc: 't 
n- C r .•l a'u tmntrIr re ommee r, f-6L

hydrogen ,r ,,en'r T, rn t"- a"'~r r - Jai. atr 

reach 3 4 1 ac i ;,,ster te ,OC, 4 a.• 4. * ; ." 
2 days ater :f r,;s rm.-, wa,; riinc icn.Fil ,ef. p; .  
Initiating "the 24 h,-r-av a 
OEM mlII Ia ,.ntain r ,; hydrrgqen roncen'.tra ;-n ir th p r imary co0n t a Inrmet n : 10 0141i r 

The rjdrn,ýr~e r-.ot r;,,,,nr ire iq-. e-I ,.chta ne 1'c..-jn ~nor 4e ; .. nei ,ucn t~hat. ,;r re 

con-.er'vsatieij . hj-roqen oenr a'ion rate; 
di icre's abPle. r a r I'ie re'nb!r :; capable ,f 
the peak h/Icr-,)eJr -,cnnr t;4 n ;r, rorta n enr t a.; Im- 

4.0 v.'o (;- . 4,.

Th /rrr.r -, a !, i -, f j ýr, r -, ý - r i r, r. -., -, F t. r. -ý It i r, r,
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BASES (contin'ued) 

LCO Two hydrogen recomopiners must be OPERABLE. This ensures 
operation of at least one hydrogen reconibiner in the evert 
of a worst case single active failure.  

Operation with at least one hydrogen recombiner ensures that 
the post LOCA hydrogen concentration can be nrevented ffr.m 
exceeding the flammability limit.  

APPLICABIIITY In NODES I and 2, two hydrogen recombiners are required to 
control the hydrogen concentration within cor.tainment below 
its fCammability limit of 4.0 v/o following a LOCA, assuming 
a worst case single failure.  

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

In MOOZS 3 and 6. the probability and consequences of a LOCA 
are low, due to the pressure and temperature limitations in 
these MODES. Therefore, hydrogen recomhiners are not 
required in these MGOES.  

ACT!ONS A.1 

With one containment hydrogen recombiner inoperable, the 
inoperable rec-mbiner must be restored to OPERABLE status 
within 30 days. In this conditior, the remaining OPERABLF 
hydrogen recombiner i. adequate to perform the hydrogen 
control function. However, thi overall reliability is 
reduced b,.cau;e a single failurp in the OPERABLE recombiner 
could result in reduced hydroger, control capablity. The 
33 day Completion Time is based on th,. availab, i;ty the 
other hydr-jen recombiner, the sma!i probability of a LOCA 
or SLB ocrc:,rr;ng (that wouid generate an amount of hydrogen 
that exceeds the flammabii ty limit), and the amount of time 
available aftr a LOCA or SI8 (.,hould one oCcur) for 
operator ac!tion to prevent hypr:½,Jen accumiOlation frcr 
exceeding thn flammability I-.  

( rjjr, t I n ;•
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Hydrogen Recombiners 
8 3.6.7 

BASES 

A'JTIONS A.1 (continued) 

Required Action A.1 has been modfied by a Note that states 
the provisions of LCO 3.r 4 are not applicable. As a 
result, a MODE change is allowed when one recombiner is 
inoperable. This allowance it based on the availability of 
the other hydrogen recombiner, the small probability of a 
LOCA or SLB occurring (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 I hour 
Completion 7ime 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 12 hours thereafter to ensure its 
continued availability. 6tn the initial verification an4 
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 s)'&tem. It does not mpan to perform the 
Surveillances needed to demonstrate OPERABILITY of the 
a~ternate hydrogen controi system. If the ability to 
perform the hydrogen control f.:inction i: maintained, 
continued operation s permitted with two hp..rogen 
recombiners inoper.able for up to 7 days. Sever days is a 
reasonab;e time to allow two hydrogen recombiners to be 
inoperable because the hydrorjgen control function is 
maintained and because of the low probabihIity of the 
occurrence of a tOCt that would generate hy-Iro•en in thn 
amounts capable of exceedinrig thhe flammability I iit.  

(( , rit ir, j F.
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Hydrogen Recombiners 
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BASES 

ACTIONS C.1 
(continued) 

If 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 tc 
at least MODE 3 within 6 hours. The Completion Time of 
6 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power conditions in an orderly manner 
and without challenging plant systems.  

SURVEILLANCE SR 3.6.7.1 
REQUIREMENTS 

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 t 60 kW.  

Operating experience has shown that these comp3nents usually 
pass the Surveillance when performed at the 18 month 
Frequency. Therefore, the Frequency war concluded to be 
acceptable 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 involvps loss of power, 
blockage of the internai flow, missile impact, etc.  
A visual inspection is sufficient to determir, abnormal 
conditions that could cause such failures. The 18 month 
Frequency for this SR was developed considerinq the 
incidence of hydroqen recombiners fa1ling the Aurveillance 
in the past is low.

Watts Bar Unit I B 3.6 47



Hydrogen Recombiners 
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BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

REFERENCES

SR 3.6.7.3 

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 2 10,000 ohms.  

The 18 month Frequency for this Surveillance was developed 
considering the incidence of hydrogen recombiiers failina 
the surveillance in the past is low.

I. Title IC, Code of Federal Regulatiors, 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 
Rigulatory 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 CONTAINMENT SYSTEMS 

B 3.6.8 Hydrogen Mitigation System (HMS) 

BASES

BACKGROUND The HMS consists of two groups of 34 ignitors distributed 
throughout the containment. The HMS reduces thq potential 
for breach of primary contiinment 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-Cooled 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 reaction 
involving 75% of the fuel claddino surrounding the active 
fuel region (excluding the plenum volume).  

10 CFR 50.44 (Ref. 1) requires plants with ice condenser 
containmpr ,o install suitable hydrogen control systems 
that woul(. ý ommodate an amount of hydrogen equivalent tr 
that generateG from the reaction of 75% of the fuel claddinc 
with water. The HMS provides this required capability.  
This requirement was placed on ice condenser plants because 
of their small containment volume and 'ow 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 collec* 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 ef controlled ignition u,ing 
thermal ignitors, designed to be c~ahle of functioning in a 
post accident enifronrent, seismically 7upported, and 
capable of actuation from thf. coiltrol room. A total of 
68 ignitors are distritut pd thr-.u.jhout the iarious regioncs 
of containment in which - iroqen could be reiedsed or to 
whicn it could flow in significant quantiti -s. The ignitors 
are arranged in two independent trains ,iy that each 
containment rpgion has at !sdJt two ulnitor-c, one from ea,.n 
train, controlled an,] powered r,,dJndantly -r that ignition 

( cont ,n•r,')
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HM.S 
8 3-06-8

BASES

BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

would occur in each region even if one train failed to 
energize.  

When the HMS is initiated, the ignitor elements are 
energized and heat up tc a surface temperature = 1700GF. 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 local pockets of hydrogen at increased concentrations 
would burn before reaching a hydrogen concentration 
significantly higher than the lower flammability limit.  
Hydrogen ignition in the vicinity of the ignitors is assumed 
to occur when the local hydrogen concentratien reaches a 
minimum 5.0 volume percent (v'o).  

The HMS causes hylrogen in containm~at to burn ir a 
controlled manner ac it accumulates following a degraded 
core accident (Ref. 3). Burning ccurs at the lower 
flammability concentration, where the resulting temperature: 
and pressures are reiatively benign. Without the system.  hydrogen could bu; Id 'p to higher concentrations that could 
result in a viol-.-. reaction if ignite d by a ranr;om ignit on 
source after such t ,jirdup.  

The hydrogen ignitorý arp not included for mrtitgatin of a 
Design Basis Accid,.ent (08A) because an amount o' hydrogen 
equivalent to that generated from the reaction of 75% of the fuel cladd;ng with water is far ir. excess of the hydrogen 
calculatea for the limiting DBA ioss of cooiant accident 
(LOCA). The hydrogen concentration resulting from a DEA !an 
be maintained le% than the flammability limit using the 
hydrogen recombine-;. The hydrogen ignitors, howejer, have 
been shown Cy probabilistic risk analysis to be a significant contributor to iimit:ng the -everity of accident 
seqiences that are comronly found to dominate risk for plants with ice -rn1pen;.r containments. A- such, the 
hydrogen ignitor, dr- crnidpred to be rik .ignifiart in 
accordance witn the NRC Pol;r:, Statement.  

Two HMS train- rir,t 5.- OPFPAýl F witn power from two irdr-periln!e , : f K r;.i,•tej cower-i -,!ppi ir- .

(' r, r, ,, n ;;.d )

Witt, 61r Unit
S.,
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BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

For this olan:, an OPERABLE HMS train consists of 33 ur 34 
ignitors c-lergized on the train.  

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

Requ4 ,lng OPERABILITf in MODES I and 2 for the HMS ensures 
it, immediate availability after safety injection and scram 
actuated on A LOCA initiation. In the post accident 
environment, the two HMS subsystems a-e required to control 
the hydrogen 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 da-age to safety related equipment and instruments 
located within containmeiet.  

In MOOES 3 and 4, both the hydrogen production rate and the 
total hydrogen production after a LOCA would be 
significantly less "1r *hat calculated for the OBA LGCA.  
Also, because of th. ITi;'ed time in these MODES, the 
probability of an a . requ;ring the HMS is low.  
Therefore. the HMS is not required in MOOES 3 and 4.  

In MODES 5 and 6, the probability and consequences of a '.OCA 
are reduxced due to the pressure and temperature limitaticn• 
of .hese MODES. rherefore, the HMS i- not required to be 
OPERABLE in MODES 5 and 6.

A.l and A.2

With one HMS train inoperable, the inoperabl'! train mru;t be 
re~tored to OPEPABLF .ratr s within 7 in1, or the GKPEPABLF 
tr,,in mi',t be verlfleo 1JPERAPRI F frequijntl, hi performance of 
SP 3.6.T.. e ; .,i C:)mpition r• ,i b..s4 on the: low 

f (onrT. n!;-P
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HMS 
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BASES 

ACTIOWS A.i and A.2 (continued) 

prcbability of tne occurrence cf a degraded core event that 
would generate hydrogen in amounts equivalent to a met~i 
water reaction of 75% of the core cladding, the ler.gth of 
time after the event that operatcr action would be req4;red 
to prevent hydrogen accumu~ation from exceedling this lvimit, 
and the 'nw probability of failure of the OPERABLE HMS 
train. Alt.rrati'e Requirad Action A.2, by frequent 
surveiilances. pr,•dles a-.Surance that the OPERALE train 
continues to be OPERABLE 

B.I 

C•n• ý:ion E 1," ••e containment region w:trP n, OPERABLE 
hjdrogen injtor. 7"-u;. wi-e in Condition 6. cr 
Condito)ns a. and E ;,aneousIy. there wruld a!wj •,  .  
igrition "rih adjacent c•,ntainment regicrs ".-it 
would prov'ne re,:xrlint •apatiri/ bj flame pr.0atar. to 
the rPior * - ) t : ,PE; F r 'rntr;.  

PeqJred •c:• •,. ,:a ,k f r zr~e re t,U ra*.iron .; -:,-• 
hydrogen 1-n:tz r . eah re'v n Tr .......... .ýO O...  
7 da1 -:. Th; 7 (:a, 1ie-,n Ti me i , ied c t he n .,-.  
reasons qgver. rnd P e'- i re'f Action A.1.  

C.1I 

[f the HMS y f;,;- , .not be retorer: to ,PEP?'-.Estatlir wi'thin t.e re11ýý-: .'mo!etiton rime, theý plaint --u~t 
be rr.;,.lnt. to a Mf.-F jri Wnuh the L() does •t tppiy Tc a :h ie v:, t i - ,..a ý ,-. !.tk P jan r -uii, b - irn uq h4. *o at e-a t 

MO0E 3 w th;r, E n',r;. h rPr .hoplet. n TITe -f i h , r r

rea.,onab~., b-•• •' ,r. r..r-;Tnq pe;enire. tr, rearAl, M,50c 1 

fro-i full p~w•r ;,r, :r. ar ,rmeril manrer arl -Wn~o,t 
challeng:r-i p r," ;. 

PEOUJI P;M~al 
" fP'." . " p,• .  

P. E 0 • IJ~ a -~~ f 14, F.Ii r
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EASES 

SURVEILLANCE SR 3.6.8.1 (continuedl 
REQU IREMENTS 

si•ple resistance e'e-ients. Therefore. energizing provides 
assurance cf QPER.AS[ iTi. Thie allowance of one inoperable 
hydrogen ,gn:tor is acceptable because. althuugh one 
inoperaLle hydrogen tanitor ;n a region would coiAprnmi.e 
redundancy in that region, the C.0tainment reg'•cns are 
'nterconnected so that ignition in one region would cause 
burnir.g to progres,4 to the others (i.e.. there is overlap ;n 
each hydrcgen ignitor's effectiveness between regions). The 
Frequency of gZ days has beer. shown to b• acceptable through 
aerating eyperience.  

SR 3.6.8.? 

Th:s SR corfirs tha, the two nno~e-able hlrogen ignttors 
ailowel by iP 3.6-2.1 (;.1_.. one in each train) are not in 
the same -intainr.ent reg'or. ;0e containment 'ecions and 
hidrcgen ignitor lcaticn- ar- pro'i!ied ;r Reference 3. The 
Frequenct of 92 '4ais T. acceptabie base, on the Fre-:ier~cj of 
SP 1.6.8. Twhi. rr•,;'.es the. *nforma'ion for performing 

SR 3.6.8.3 

A r.ore leta:ie1 finc).;or.a' -e;t ; erform-,ed every i8 months 
-i ;'t' ;y . E.- " RABILL't. Each -iow piu - iisuallj 

exAnvlrped t; en;•.re th.,* it ,; clean nnd t.at the eiectri-a, 
circ;;tr;# -ener ;zed1. '.!;i gnitir.- (glow, Plu1gs).  
inciuding normalj n~acce's-ble ion;tr;, ar, e ivzsailj 
cnecked F•)r a ,T!ow t-,) ier.fj tnat the. are energized.  
Aldit;on~ll,. t•e ;urface twi-rpat.lre of earh glow plug j; 
=ea;s,;re' to te - 1700"r to deron;trat* that a teqrperature 
;uffTcient for ig:t:;- is a.hie,e,, The i3, month Frequenc 
i7 ba.:el in ..n? need1 to perf,;r-m th; S.hr,,eilin.e :Ander the 
.•.n~ on; itt appl1 driq•rn a plir, o an'1 thp 
Pot.ni.iai fsr in :t!ianr~' .ran;,enl "c l urjeti1 ince 
were- prfor7--d otn tne r 4ct.or 4' Opter. ra'-
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SURV E IL LhC E 
REOL-IRM?'NTS

SA 3.6.3.13 nt : rtel, 

exper~eceý has s~ow that these ccapoenet~l auallY pass the 
SR when Prfrfanm at the i8 mcnth Frequenci. whicý :s b!ised 
on the raf..ieiirq;7~ Therefore. *,' e Freauency wa 
con~cluded toa be ic'eptable Frm a rý;abylity stindco~nt.

R F :F41ES 1

'Standa:,4 for 
L~ght '04at

ai &l equiar-ns. Part 5.4 

?ciwer Reactcr;.

2 r-:- :c. -ýa- an . Par* 5 

-. ~~C r 5 ~. . .~~. .~

i'W." F.4r iinit - - -F

E 3. E



8 3A CCNTAtIWENT SYSTEMS5 

8 3-6.9 Ener-g-rcl Sa Tro-atme't S.'ste-_ (FCTS; 

BASE S 

EACKGROMftC The ESTS is reqi~ured by '0 'FR i) `;;endm: A CC' 41.  
'Containment At.sonera Cie~anup* (Ref. 1;. to ensure that 
rad~oactive zater-als that !oak froq *he ;r-mary ccftta:r.ýeýt 
int; -he shie T di bu:'diNq ~ay~~an tt~' a 
Design 3as's Ac._(1efr (ID8 are ad orbed ~rr-, 
tc exhaustting to the eni vr 

The :ontarnaw-ort a-, a .cna r) a-.o mmj-n(aied t~ie 
shield bu~lidng. wn~-n !s a n?-ee ..c..e th 
surroundis the steel prTisiry conr~irm.,e, ien Eetweeent 
C.;ntainer~t~p des;s~l ar, the ,hig!o.,I~r :rrer waill, an

O'CCIr follcwir.' a >isi of cn~lant' ac-lairl' 7AI h.  
;pace a~so allcw-; for ;-risd:c 31 2 hi outer 
surface if the :Onalrýr 

b';'dir ESTS 2:T r'''h ~en?; 
between ~ * -1aq thf 4r,:~ ;f4:' 

raihacii _n: o:n;~ ~ ~~~. 'r~ri 

tach train incuiues a hes'-r. -a pr't -x ist-re 
se~arators. a 11-gm :~.rj~ .:;~' a:r (HEPI fl f-.  
in activate's iChAr7a. I4,~b r,' -Fr nc~a! 9f 
ratdio1ir~ne;. 4n.1 a f~in. F:~~'' a~a',) daxrr -.  
and lvvstr Avnrtatn a;.; ,r7 pir -f 'ne yei Th 

I:-,r r. nS us .? n.. " 

r9 thzý 4a;t'-a:.. ; n f~ .i. I~r fi

.1 ,r rr n r~~ .r i. "'i, "v 

tr~ ~r - 1 4. r r. r e. r --,a 4r..  

me.an-, of -r;1 . j. -*~f ~ , rj., 

f -3i ow n -. f..r.

.1
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WAES

EAr_'XGpr.w

01-0 6 Par- ,lit ;

Th2 :; !S le',gne1 tu aj~r1 .re the rjjpuj return of air from 
th! rIpper l;aeiwer vo~ntammn~t cowarter~t afterte 
init~aT bliudcwn'c~wn e;n~~; ~ (3~ 
Thi? re,.;rr1, I,- 4- r. the lovw-r~~r.eta 

be~u~t cr~at. t rv. u; through. the ice conlenser 

pr's* accilenr LrIsiura an, -_Perature 7n conta:nm'3nt ts 

, ~7 ::9t re S ý-'r aw' ýui ~.r f ro m t h e*t? 
the ro a~-merf t. er~r.vt. r'fc 
*h' er lrn 4 ýc '~~ aca; :n the ~rt~~~ 

-r -, e- m 

-- ae tr--n- rf eq~a --a;r 

,*kr -a at, -!i n* e,~ ri-. 5 a ý"-;j r-h :,r.a4 
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8ASES

EIACXiSLM'ID 
(con 'I ý ueI)

AVICAEL F 
SA F E 7iAN I4L ," -

:hra~igh the ire concle~nsr ;: rht t. 'c nk 
com;-art~ernt wrnere the stea.' D: tr Sf t!7-2' 
condenseý,. rhe air fIow returns ýo the ';pper comart~vev
thro. "' he top deck :-oors .I~ the iucper port,.,r h te e 
c:andet,ser comp art.mer.:. The J.?S far. sprt %. tnuuA 
after actuatior. c'rc-i~alkng aiir throtigh theý ccrtainwent 
vciume andi ;urging a]' potential hydrcgq'ýi pockets~ in 
containment. When th'e cortainm.ert urE~sure FaT1s below .a 
Pred1etermined value, the ARS fan., 4re nanuilj 'ie-er~erq~ze1j.  
Thereafter, the far, are manuallf cicleI on. and 3ff if 
nece;sary to contro' any I:Q~tcrtn- pressure 
trarsi ent 1..  

Thie ,4PS als.3 -- ' i ti- c 't.eei 
circulate an, ,!a: --o nc:wer c23,part~Pren -o 

The AP.S i;n ESF Ir- 3n; A';r.: -, tr.at *he 
healt re~rxwa' - c-'ve1 
period can ne .itti:nili. 7ý- i~a~ ft' . n 

CtnLe eiretI Wiey *h Spra:j.  

ute reratirc hi-i vde ,; C~~cdr 

(ILCCA) anti the ;!.- ;'' cr;a a: eh -ýC ar:;SEa: 

R,ý a rý :7;.11, -ri,



AS 
E 3.6.10

APPL [CABLE 
SAFET' ANIALYSES 

(cor.tinued)

the E.-,ergserc j Core Cooling Sjstem during the core reflood 
phase ;f . OCA anralysis increases with increasing 
cortainment baup.ressure. For these calculation-,, the 
containment backpressure :s calculated in a manner designec 
tc conservat!vely minimize. rather than maximize, the 
calculated transient _ontainment pressures. in accordance 
with 10 CFR 50. Append;x K (Ref. 2).  

The modeled ARS actuation from the containment analysis is 
based upon a response time associated with exceedinq the 
zontainmert pres-ure High-High signal setpoint to achieving 
full ARS air flow. A delayed response time initiation 
provides conservat;ie anallysp of peak calculated 
,ontair-ent teaŽratur• and prpesure responses. The .RS 
total resonse t.i7 cf 54-I - 60 seconds consists of Lne 
built in niil &.  

The . ;-t:-5 f;' (-r-rerto) 3 ,f the NKP Polici Statemernt.  

1n the event of a DE,. jre tr;.ir of the ARS i" reqiired to 
proide the 1iin7-jr a~r rec-rculation for heat rerrovai an, 
hy(droen 71XIng , in the rafety analyles. To en;uqe 
th.. . . ,.., rra;ns of the APS mu~t be 
0 PEP;.'Fý . T i - l enK!re Ihal. at leact one train will 
ope,'ate. •':r:lni the worct -ase ;inqle failurp occur;.  
wnich i- in *he KF potweýr -iopl,.

,ir Unit i
, -'I,
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B 3.6.10 

BASES (contirued) 

Ar;PLICAR[L[ir In MODES 1. 2. 3. and 4, a 08A could cause an increase in 
containment presure and temperatuire requiring the operat:cn 
of the IRS. Therefore, the LCO is applicable in MODES 1, 2, 
3, and 4.  

In MODES . and 6, the probability and consequences of these 
evants are reduced due to the pressure and temperature 
limitations of these JOOES. Therefore, the ARS is not 
required to be OPERABLE in these MODES.  

ACTIONS A.1 

If one of the required trains of the *ARS is inoperable. it 
must be restored to OERý2LE status within 72 hours. The 
components in t.i, degraded conditior are capable of 
providing 100% of the flow capabil ity after an accident.  
The 72 hour Completion Time was developed taking into 
account the redundant f';w ard hydrogen mixing capabilitj of 
the OPERABLE ARS trair. 2nd the low probability o,a a CBA 
occurring in this period.  

B.1 and R.2 

If the ARS train cannot be restored to OiPERABLE status 
within the required Coompletion Timp, the plant. mist be 
brought to a MODE :r which the LCO does not apply. To 
achieve this s*tatus, the plant must tf brought tc at least 
MODE 3 within 6 hour-, and to MOrFE 5 within 36 hours. The 
allowed Completion Time%. are reasonable, bt ed on operating 
experience, to reach 'he required plant. condliior,- from fill 
power coriditior, ,n a, orderi/ imanner ird wit•ciut 
challonging plant SY~tom;.  

SUJRVEiLLANCF SR _3.6. 10.  
REQUIREMF'TS 

Ver-fying that. eaih APý fi .,t rt-, r, in irti i o ;imr , tJ 
3c ation ;ignal. after a iy of of, 0 in;r,t.s .d / 10.0 
minutes, rind ;peratP-s fr-r - " 15 rt. *-, ffu -rrt, to 
ensure that al] fan-, are iPFP ,IF n th~it -,II 
controls and time rlols fre r f r, itnr r, or, l,..r Y- . It ;. I ,r, 
ensijrps that, b 1r, rj I F,, fr, & r ,r r ' -,, ) 

":" tt iaf r,. i 

Watt.; FBar K;rit 3 .6 ;,



ARS 
B 3.6.10 

BASFS 

SURVEILLANCE SR 3.6.10.1 (continued) 
REQUIREMENTS 

excessive vibration can be detected for corrective action.  
The 92 day Frequency was uleveloped considering the known 
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 
performance. Such inservice tests confirm ,omponent 
OPERABILiTY, trend performance, and detect incipient 
failures by ind;cating 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 OPFRA8[LITf of the air return damper to the 
proper opening torque (Ref. 3) provides ass:irance that the 
prope-r flow ph will exiit when the fan is started. Ry 
applying the correct torque to the damper shaft, the damper 
operation can be ronfirmed. The Fre'quency of 92 da1 s was 
developed consilering the importance of the dampers, their 
location, physical environment, and probability of failure.  
Operating 'xperlernce has also shown this Frequency to be 
acceptable.  

REFEPFNCFS I. Watt. F-.r ;`AP, S-,cti,,n 6.8, "Air Return Fans." 

2. Title If , 1 oC, nf fl'd.ýral RPgulation,. Part 50, 

App'~ndix K, "E[(.S ivaluat or, Modelb." 

3. System Oe,cription ?N3 3OPB 4002.

4Wia t[ t ,, r- Un it- 1



Ice Bed 
B 3.6.11 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.11 Ice Bed 

BASES 

BACKGROUND The ice bed consists of over 2,360,875 lb of ice stored in 
baskets within the ice condenser. Its 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 
f;ssion product radioactivity from containment to the 
environment in the event of a DBA.  

The ice condenser is an annular compartment enclosing 
approximately 300" of the perimeter 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 coors 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 us.) to facilitate sur4eillance and 
maintenance of the ice L, 

The ice baskets held in the ice bed within the ice condenser 
are drranged to promote heat transfer trom steam to ice.  
This arrangement enhances the ice condenser'", .rimary 
function of condensing steam and abs-orbing hrit. energy 
released to the c.ntainm,.r~t during a UBA.  

In the event of a DIRA, the ,P ondnr inrft door, 
(located ýelow the operatinq deck) ofpen due, to the pressure 
rise in the lo t-r compartment. Ihis , l ow,. air drid steam to 
flow from the lower (ompartment int(, the i(t. condenser. ine 
re.ulting ;.res.,ure i ncrese wuth i, the i ( (untJo,,n,.r! causes 
the intermediate- deck door- nd the t.op deck duors to opil,, 
,shlch allows the air to flow out of the ite (rinderin er into 
the upper rompartnrwnt. Steam (-ondl.rý.dt ,on within thr Iik 
,_onderuser limit-, pr.sr.r d t,,mpi.rituy- Lu i p I 0 

( (or t Ir1!d ()

Watts Bar Unit I 8; 1.6 .,t



Ice Bed 
B 3.6.11 

BASES 

BACKGROUND containment. A divider barrier separates the upper and (continued) 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 oarrier to 
the lower compartment. This serves to equdlize 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 irn.  

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 thr. containment sump) for long term Emergency 
Core Cool ing Sysiterr ([CS) ana Containment Spray System heat 
removal functions in thp rec~rculation mode.  

A third functior, of the ice bed and melted ice is to remove 
fission product iodine that may be re!eased from the core 
during a OBA. Iodine removal occurs during the ice melt phase of the ac•ident and continues as the melted ice is 
sprayed into tree (ontain.Tent atmosphere by the Containnent 
Spray System. The .ce is adjusted to an alkaline pH that 
facilltate', removal of radloactive iodine from the 
containment atmo,,phere. The alkaline pH also minimizes th.ý occurren-e of tho chloride and caustic stres% corrosiun on 
mechanical systems ,dnd romponpts e~xposed to FCCS and 
Containmrnt Spray Syste.m fluids in the recirculation mode of 
operation.  

It is important for th, )lie to be uniformly dis,tributhe, 
around the 24 ic- corder .er bdys and for oper flow paths, t c e./ist, around I(,- basket.'. This is , esppcially important 
dur r i j tho, irtH il hf;Wfrb wrlwn .- that th- ste~w and wati-,, 
mixture. vmt- r o- j th,- IowFr kompa,!mo-r. do not pa l', hrý'. t h 
only part 0f t t (f. dpd.rr',fr, dtp I et nf TIt t, 

wh I b ,'.. r r~ h., , r ,Lth•.r Bay.  

(• ( .~ I r•,i,.,1
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Ice Bed 
B 3.6.11

BASES

BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

Two 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 bei 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 , DBA, thus limiting leakage of 
fission product radioactivity from containment to the 
environment.

The limiting 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 ind the ARS also function to assist the ice bed 
in limiting pressures and temperatures. Therefore, the 
postulated DBAs are analyzed in regards to containment 
Engineered Safety Feature ([SF) systems, assuming the loss 
of one ESF bus, which is the worst case single active 
failure and results in one train each of the Containment 
Spray System 4nd ARS being inoperable.  

The limiting DBA analy.es (Ref. I) show that the maximum 
peak containment pressure results from tiie LOCA analysis and 
is calculated to be less than the containment design 
pressure. For certain aspects of the transient accident 
analyses, maximizin- the calculated containment pressure is 
not ccnservative. In parti(uliar, the c(oling (ffPctiveness 
of the C(.S during the (ore reflood phd,,( of d [Om analysis 
incre,: es with incroaslri cW rmdinment backpressure. for 
these talcuLtlon',, the (Gnritin ,nt bhckpressure is 
(al(ulatpd in i manoer dejsiqnt, to (oni.ervat ivwly milimI/e, 
rather thdn maximt/o, 'he (,ru latbod trarnsient (ontdinment 

(cont inued;,
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Ice Bed 
B 3.6.11 

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 addition to calculating the cverall peak containment 
pressures. the DBA analyses include calculation 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 sat ifies Criterion 3 of the NRC Policy 
Statement.  

(O The ice bed ) requi re,. the exi -ence of the required 
quantity of "or,:d ice, appropYiate distribution of the ice 
and the Ice ned, open flow tri:.s through the ice bed., and 
.ppropriate -hrmical conter, .,i pH of the stored Ice. The 
stored ice functions to ahsorb heat during a DBA, thereby 
limitingq containmen t aIr temperature and pressure. The 
chemical content ind pH of thiv ice provide core SDM (boron 
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 MOD[S 1, 2. ,, and 4, a GtBA could cause an increase in 
containment prye'.,.,jre and 1frmpf.rature requirinq the operation 
of the ic• hed. Thoii -frf.r, the I(0 is applicatlh e in 
MGDES i, ?. 3. ,in(l 4 

In 5r .i .l ti , thfe pronab lit y and consequi-nrn ., (if th.'J,• 
nver .< are redu( el du(- to t he pr-,,,ure and tmrn-,-dt. urc 
Ilmitait o , i f uthw,. MQFji ,. rhfrefore, the 1(;: bed i,, not 
requ red t (; ht- 04 PAPI i r t he .e MOuf '.  

On t Ifl
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Ice Bed 
B 3.6.11 

BASES (continued) 

ACTIONS A.1 

If the ice bed is inoperable, it must be restored to 
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 
comprising OPERABILIIY do not change appreciably in this 
time period. Because of this fact, the Surveillance 
Frequencies are long (months), except for the ice bed 
temperature, wh'ch 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 
period. 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 brc.iqht to at least MODE 3 within 
6 hours and to MODE 5 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 manner and without 
challenging plant systems.  

SURVEILLANCE SR 3.6.11.1 
REQUIREMENIS 

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 significartly within a 12 hour period and was 
also based on a ise sing the proximity of the I-CO limit to 
the melting temperature.  

Furthermore, the 12 hour Frequency is considered adequate in 
view of indications un the control room, includinq the 
alarnr , to alert the ,ipirat.or to an abnorm4i ice bed 

((ont inued)
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Ice Bed 
B 3.6. 11 

BASES 

SURVEILLANCE SR 3.6.11.1 (continuad) 
REQU I REMENTS 

temperature condition. This SR may be satisfied by use of 
the Ice Bed Temperature Monitoring 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 baj. and 
shall consist of one basket from radial rows 1, 2, 4, 6, 8, 
and 9. If no basket from a designated row car. be obtained 
for weighing, a basket from the same row of dlo adjacent bay 
shall be weighed.  

The rows chosen include the rows nearest the inside and 
outside walls of the ice condenser (rows I and 2, and 8 
and 9. respectively), where heat transfer into the ice 
condenser is most likely to influence melting or 
sublimation. Verifying the total weight of ice ensures that 
there is adequate ice to absorb the requir',d amount of 
energy to mitigate the DBAs.  

If a basket is found to contain < 1214 lb of ice, a 
representatpue sample of 20 additional baskets from the same 
bay shall be weighed. The average weight of ice in these 
21 baskets (the discrepa. basket and the 20 additional 
baskets) shall be ? 1214 .j at a 95% confidence level.  

Weighing 20 a(ditional baskets from the saie bay in the 
event a Surveillance reveals that a single basket contains 
< 1214 lb en'mures that no local zone exists that is grossly 
deficient in i(ce. Such a zone could experience early melt 
out during a ,RA transiernt, creating a path for steam to 
pass throuigh the: ice bed without heinq condensed. The 
Frequency of 9 month,, wa'. basPd on ice storage test'. and the 
al!owdncý hbi It into the reqiiired ice mass over and above 
the mas- ,  a,._u'erd in th, 'afr-ty analyses. Operat ing 
eiperienc( - ha& irif ed that, with the 9 tronth Freqiienry, 
the weight requjrrmrent, are mintained with no ,gonficant 
d r(Jradation r, totw•*-r .ur; + ll ,nC .s.  

(crtnf o ucrdJ
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ice Bed 
B 3.6.11

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.6.11.3 

This SR ensures that the azimuthal distribution of ice is 
reasonably unifor-1, by verifying that the average ice weight 
in each cf three azimuthal groups of ice condenser bays is 
within the limit. 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 more flow channels per ice condenser bay and must inciude 
the following secific locations along the flow channel: 

a. Past the lGwer inlet plenum support strictures and 
turning vanes; 

b. Between ice baskets; 

c. Past lattice frames, 

d. Through the intermediate floor grating; and 

e. Through the top deck flo'r grating.  

The allowable 0.38 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. If a 
flow channel in a given hab' ¼ found to have an accumulati(,n 
f fro-t or ire ., 0.38 inch thick, a representative sample 

of 20 additional flow channel- from theý ,ame bay must be 
visually inspected.  

If these additional flow channels are all found to be 
acceptable, the .iscrý.pant flow channel may be considered 
single, unique, and acceptable deficiency. More than one 
discrepant flow e.hanne1 in a ba/ is not acceptable, however.  
rhese requirement,, are hased on the sensitivity of the 
partial b.sck*rj, c.j; i o adi ,tlonai blrrkrje;. The 

I r,)n t r, .•.d )
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BASES 

SURVEILLANCE SA 3.6.11.4 (continued) 
REQUIREMENTS 

Frequency of 9 •onth, was based on ice storage tests and the 
allowance tunit into the required ice mass over and abov;e 
the mass assueen in the safety analyses.  

SR 1.6.11.S 

Verifying the chemical compos;tion of the .torei :c;- enu•,e 
that the stored "ce nas a boron concentration Of at ie•; 
1800 cpmr a; -o,!im tetraborate and a high pH. -_ 9.0 ar.  
• 9.5. in ,;rrler Io meet the req,4'rement for borated oater 
when the k!te. ice is t,;*- in the ECCS recir-_:!ation -%l-
of operatitn. Sod:;-,•, 'etraborate has been proven effect•'e 
in mainta,nirq h2 boron corntert for long oturage per.od:.  
and t ai,'; enhances the ab:lity of the solitlon to re.-.ie 
and retain fp;;:on product iodine. The hgh pH -eq:re, 
to enhance tne effec ýene; of the ice and the =et~ 1 :e 
in remvivng iodine from In;e containment dtno;phere. T.1; T H 
range ai;, -innize; the occurrence of chIr ride arl - c';tc 
stress corr,.;,cr on mechan;cal systnem ard Comporenrt 
exp*;;e,j t; •C$S an,!d C n.ainxent Spoay Ss .'-n fluil,1- the 
recircul-it;r• -c:,: Gf ser-.on. The oreq'iency .•f :. ,•th
was develo;-- ,-nd-.r,, thee fact', 

a........ have *1eter'•neL ta he 
-f r , ;ored i. ;ete.2 

b. Op ri r q. x 9 -2W:- rn (ý h ~ q a r.. r ',e 

n r*-~ t. n o-~ 4 , r.1 1r,

t , 

che :,-•; q..•,• i,..,n jf r, - are c; r- e r, - r , 

r h P r i -,- n r:• ; . r,,' a• re , cý ,•. , 47 r ; .

a ie ;  n' a: "  
' F r r; I, h. i r• .• e r, a ,. n a n .r t f ; r.  

r / ' i r, d r -,P r i; i rr, ,.. r, V'. ir i r .- ae r r , -i(], 

rr, r r,),i r, ,r , 'k ..4 • . a¢rh '. ••.r ' - . :. . ,
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Ice Bed 
B 3.6.1I 

BASES 

SURVE!LLANCE SR 3.6.11.6 (continued) 
REQUIREMENTS 

at least 10 feet for this inspection. However, for baskets 
wherq vert.cai lifting 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 soindness of the ice baskets is 
based on engineering judgment and considers such factors as 
the thickness of the basket walls relative to corrosion 
rates expected in their service environmert and the results 
of tte long term ice storage testing.  

REFERENCES 1. Watts Ear FSAR. Section 6.2, "Containment SystemaL." 

2. Title iO. Code of Feleral Peguiations, Part 50, 
Appendix K, "ECCS Evaluation Models."

P,1 ; 7 1Bar ,- I r 1



Ice Condenser Doors 
B 3.6.12 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.12 Ice Condense.- Doors 

BASES 

BACKGROUND The ice condenser doors consist. of the inlet doors, the 
intermediate deck doors, and the top deck coors. 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 tran;ient.  

Limiting the pressure and temperature following a DBA 
reduces tre release of fission product radioactivity from 
containment tc the envirorment.  

rhe ice condlenser . an annular compartment enclosing 
approximately 300' (t the perimeter of the upper ,containment 
compartment, but penetrating the operating deck so that a 
portion extr-nds into the lower containment compartment. The 
inlet doors separate the atmosphere of the lower co..partment 
from the ice bed inside the ice condenser. The top 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 condenser. This plenum area is used 
to facilitate .surveillance and maintenance of the ice bed.  

The ice haskepr held in the ice bed within the .c,, condenser 
are arranqed t, promote heat transfer fro, steam to ice.  
This arranq.--ment enhances the ice condenser's primary 
function -,f condensing steam and absorbing heat energy 
released to the containment during a DBA.  

In the event ,f a BRA. thr- ice condenser inlet docr, 
(located bý-.low tho operating deck) open dur. to the prrr '-re 
ri re in the. 11(.wr (ompartmpnt. This allows ,ir and .Ateam to 
flow from h m . lr, wer t,-Týart.m nt into the tf . r,)nIr.rP r. Tho 
re.,m it, i rrj pre. r .ij r,• rýr r .i - w i f h it n th o i (. f or (in dý,,i .iFr ( ,i• 
the irn!c.rT.ol .i t J fk. door) .o r% l th.,  top dfýi k Jjor"; to o .r, 

( or I i nuoed) 
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ice Condenser Doors 
B 3.6.12

BASES 

BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSTS

which allows the air to flow out of the ice condenser iito 
the upper compartment. Steam condensation within the ice 
condensers limits the pressure and temperatire buildup in 
containment. A divider barrier separates the upper and 
lower compartments and ensures that the steam is dir -t.i 
into the ice condenser.  

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

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 mo(;.. The ice (via the 
Containment Spray System) ana the recirculated irp melt also 
serve to clean up the containment atmosphere.  

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 d'signed if called 
upon to act as a passive heat sink following a DBA.  

The limnitinj OBAs considered relative to containment 
pressure and temperature are the loss of coolant accidert 
(LOCA) and the steam line break (SLB). The LOCA and SLB ace 
analyzed using computer code. designed to prelict. the 
resultant containment pressure and temperatur(' trdrnierts.  
DBAs are assumed not to occur simiiltaneousiy or 
consecutively.

(( (i,r t i riid )
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Ice Condenser Doors 
B 3.6.12 

BASES 

APPLICABLE Although the ice condenser is a passive system that requires 
SAFETY ANALYSES no electrical power to perform its function, the Containment 

(continued) Spray System and ARS also function to assist the ice bed in 
limiting pressures and temperatures. Therefore, the 
postulated DBAs are analyzed with respect to Engineered 
Safety Feature (ESF) systems, assuming the loss of ce 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 limiting OBA analyses (Ref. I) 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, maximizinq the calculated containment pressure is 
not conservative. In particular, t;oe 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 
from. the SLB analysis and is discussed in the Bases for 
LCO 3.6.5. "Containment Air Femperature.' 

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

For thi; nituation, the (oors are designed so that all of 
the doors would part i'ly open by approximately the same 
amount. Thuý, the p.•rtial!y opened do,r. would modulate the 
"low so that ea'ch ice 6ay would receive an approximately 
equal fraction of the total flow.  

This desiqn feature en uren that tne heated air and steam 
will not flow preferentiali to some ice bays and deplete 
the ice there without utilinng the ice in the other bays.  

In addition to cilculating the overall peak containment 
pressures. ihe T5•A analyses include the calculation of the 
transient diffpr'nt ial pressuref. that would occur arrross 

(ront inued)
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Ice Condenser Doors 
B 3.6.1?

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

APPLICABILITY

ACTIONS

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

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

This '^0 establishes the minimum equipment requirements to 
assure that the ice condenser doors perform their safety 
function. The ice condenser irlet doors, intermediate deck 
doors, and top deck doors must be closeý 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 proper opening of the ice condenser 
in the event of a OBA OPERABILITY includeý being free of 
any obstructions that would limit their opening, and for the 
inlet doors, being adjusted such that the opening and 
closing torques are within limits. The ice conaenser doors 
function with the ice condenser tc limit the pressure and 
temperature that could be expected following a OBA.  

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

The probab;lity and consequences of these events in MODES 5 
and 6 are reduced due tc the pressure and temperature 
limitations of these MODES. Therefore, the ice condenser 
doors are not required to be OPERABLE in these MODES.  

A Note provides clarification that, for thi, [CO-, ep,.rate 
Condition entry is allowed for each ice coridenser door.

(-rnt i nj•Prj'
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ice Condenser Door! 
B 3.6.12

3ASES

ACTIODNS 
(continued)

A. I 

If one or more ice condenser inlet 41ors are inoperable due 
to being physically restrained from u...- - he door(s) 
must be 'estored to "PEPABLE status within I r. The 
Required Action is nzcessary to return operation tu .. 'hin 
the b inds of the containment analysis. The I hour 
Completicn Time is consistent with the ACTIONS of LCO 26.6
"Containment," which requires containment to be restored to 
OPERABLE status within I hour.

8.1 and B.2

If one or more ice condenser doors are determined to be 
partially open or otherwise inoperable for reasons other 
than rF,-ditrion A or if a door is found that is not closed, 
it i- i.ceptabPe to continue plant ooeration for up to 
14 -o s, provided the ice bed temperature instrumentation i 
monitored once per 4 hours to ensure that the open or 
inoperable door is not allowing enough air leakage to caise
the- maximum ice bed temperature 
point. The Frequency of 4 hours 
temperature change; cannot occur 
because of the larqg mass of ice 
Completion rime i- based on long 
indicate that if the temperature 
there would not be a significant 
sublimatior.. If the maximum ice
at any time, the 
Completion rime 
inopE. ahle door 
Actions ' I and 
to be with n tne 
provisions of SP 
Requuired Action,.  
be taken.

to approach the melting 
is based on the fact that 
rapidly in the ice bed 
involied. The 14 day 
term ice storaje te:ts that 
is maintained below 27'F, 
loss of ice from 
bed temperature is > 27'F

s':tuation reverts to Condition C and a 
of 48 hours is allowed to restore the 
to OPERABLE status or enter into Required 
0.2. Ice bed temperature must be verified 
spec;fied Frequency as augmented by the 
3.0.2. If th;i verification ir not made, 
6. 1 and 0 2. not Rrquired Action C,.1. must

If Peiu r..d 1,( - ir , R. I c)r P..2 4re not met, tte door;, -!,t 

be r-, trr.,': to r;'iPAR! r -,t4 t'i, and closed po.itions witnin 
48 hoor,. Fhi, 48 nour .op ,1,tion Time is based on fi,. ffct 
that, with th-• .c'rl irqj. ,r.a -,, of ice in,rorlved, it wo'Idl nop 
he po",s k, I•, ,,-,• ".ho, t•,• ;,r ) tc, d -r. re ,s. to th or m-, Ii n ) 

t(ornt i r, uiio
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Ice Condenser Doors 
8 3.6.12 

BASES 

ACTIONS C.1 (contirr"ed) 

point and a significan' amount of ice to melt in a 48 nour 
period. Condition C is .ntered from Condttion B only when 
the Completion Time of F.quired Action 8.2 is not met or 
when the ire bed temperauire has not been verified at tre 
required frequency.  

0.1 and 0.2 

If 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 olant must be brought to at least 
MODE 3 within E hours and to MOOE 5 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
txperience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems.  

.2VEILLANCE SR 3 .6 .i2.1 
REQUIREMENTS 

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

SR 3 6.12.2 

Verifying, by visuai inspection, that each intermediate deck 
door is ciosed and not impaired by ice, frost, or debris 
provides assurance that the intermediate deck doors (whicr 
form the floor ,of t.he upper plenum where frequent 
maintenance on the ice bed i. performed) have not be.:n left 
open or obstructed. Tne Frequency of 7 day-, is based on 
engineering judgment and takpn into consideration sucn 
factor, a- the frequenrt of entry into the intermediate ice 
condenser derk, the time required for si qnificant frost 
bii Idup. and tho prrotiabi lity that a DRA wil! or-ur.  

( < ort in,•ed)

Watts 84r Unit I . 7- •. 9



Ice Condenser fnonr$ 
8 3.612Z

BASES

SURVEI' -:.'1CE 
RECU IRELMENTS 

(continued)

SR 3-6.12.3 

Verifying. by visual inspection, that the ice condenser 
inlet doors are Pot impaired by ice. frost. or debris 
provides assurance that the doors are free to open in the 
event of a GSA. For this unit, the Frequency cf 18 mncnths 
(3 months -uring the first year after receipt of -nse) is 
base:, on door lesicir. which does not aliow water 
ccndensatior, to free,=, and operating experience, which 
indicates that the inlet door. .ery rarely fail to meet 
their SR acreptance cri..eria. Because of high radiation ir.  
the vicinity of th,? inlet 1..rs during power operation. this 
Surveillance i-, ror;.:llji per'ormed during a ;hu'.Iown.  

SR 3.6.12.4 

Verifying the openin torque of the inlet doors pro.ides 
assurance that nc Aloors have become stuck in the closed 
pcs'tion. The jallle of 675 ;rn-ib is oased cn the design 
opening pr-..sire on the doors of 1.0 lb'ft 7. For thi; iurit.  
the F"eniienrcy of 1E -ontý.s (3 months during the first jear 
after rec or, !:cenie, i. basell on the pass:e nat.re of 
the clo-. -i c7 i;Ihar,- ,.'.. once adjusted, the-. ar. no 
knotin factor, that rwcij, .hirije '.he sett ng. eŽ:ý.pt po•sibly 
a h-ilp ,; i.: .. e bn dup "; not 1 ikely. howevesr.  
because of the door ,'ý,iqn. which does not allow water 
condensatiron to freeze,. Operating experience Indica.e.s 
that the ',det floors u:ual lj ,meet the:r SR acceptance 
criteri•. ,ao; cf high radiat.ion in the wic:n't j of the 
inlet door, lir! nq p~ser oprat irn, this Surve,1iancp iS normial) 1 j p,-.r f r- : ;r d, r.n,- -j -hut•t own,.  

SR 3.', :2.5 

The torq•,,- ,I -¼f ,,- .i e e-.sures.  ..ha. the 'ni; . cr; 
have nn' (qeisý .-.I 'ir ; ii.,z fr ict;rn t nt that the reit rr 
springq are prr, r1rirq d4nr-5r retijrn t.,rqup wiýthin iimit;.  
The torqc h',t o nr.t; nf th'e followinq: 

1. Ver' t ,. OcrPFI. ,(oPFN) . reiu r, d to ,.iu.  
Gpnni nj mr,' orin r,.. 40' .pen posit ion 
- 1 n5 ; ýn 

irt i r, •r. j

Watt, ?,:,- jr-It &ý



ice Condenser Oocrs 
B 3.6.12 

BASES 

SURVEILLANCE SR 3.6.12.5 (cont;nued', 
REQU I REMEN rS 

2. Verify that the torque. T CLOSE). required to hold the 
aoor stationary (i.e.. keep it froa closing) it the 
40' coen p.sition is i 78 tn-ib; and 

3. ralculate the frictional torque. T(CP!CT) - 0.5 kT(PEN) - T(LSEl). ar.d verify that the T(FRICT) i.s 
s 40 in-!b.  

The purpose of the friction and return torque Specifications 
is to ensure that, in the event of a ý.mall break LOCA or SLB. ill of the 24 duor pairs open unifcrnly. This assures 
that, during the ;nitt•a blwd2wrn "ha;e. the steam and water m;xture entering the lower cai•partmen, .oes not oass through part of the ice condenser. depleting the i,-e there, while bypassing the ice in other bays. The Frequency of 18 months (3 months tL:r'ng !.Ke firt jear after receipt of !:cense) is based c" the Pas Tie nature of the closing mechanism (i.e., once adjustel. there are no known factors that would change the sett'n,;. except po;sibly a buildup of :cc; ice buildup is not I:kely. howevjer. b,-cause of the dnor de-ign. which 
does not allow water cordensation to ft.:ze) Operating 
experience indicate, tha' the :nlet doors ve•- -arely fa:1 to meet their SP acceptanre criteria. aecau'. -if high radiation ir the iclniT of the inlet doors during soww.r operation, thi; Surieii1ance is normalli perfor.,ied during a 
shutdown.  

SP 3.6. 12.-; 

Verifyir.g the OPFPpfrL;Tf of the interne~diate deck doos provides assurance that the intermediite leck doors ara free to oaen ;n 'Ohe event of a MBI The verf•:cat;on ccns;;t; of vi~a]nj .nspectir.q The n r-r-7e4iate door-, for structural *IetE.rir, at.on., verifj,rc freo moement of tne wen'.  
asseni• ,e;, and i;.ertar,,,nq free movie'r- t !f each door when Iiflft d with the ipp!Ta e frr,:.e ',or,.ow below: 

(iLonl t ini;,,I)

wi!t', B4r 6n!ý :



;ce Coirdenszr Occr,ý 

S U! 7V ILLAC-E SR 3 .:A i 
REQU 1F.EAiNTS 

Door 

a. A,-'Ic~nt -r, cr-ane~ wafl -7.4 'tb 
~. Pa,,-e w*aýt 4.-r adlacen~ to crane wall 33-3 It 

C. 4Aijac,,*t tc cc. ainmeit, wail 3. i 
'I. Paire- -vctn door adjaccent to containment <- hi.0 t 

wa I ' 

The le %on!- Freauency (3 months !!rzrg the first year after 

-~ce~pt f ie'.) i;, bas-id or' ths pas:tive de~ign of the 
intr-~e"e'a' !eck !tcr- h. -'Frequ~ncy of per~onnel nrtr, 
ir'tt thq rtiata 'lack. anria the "act tmat SP 14.6.12.2 

v iard z. -.ý .. ;r leorT. whn(-h are wa-im a ; 

Inýnr- foace. *a,' , i e.f .nj ,trken iý, frf 

vert * .- ~ n 4;ra. hat the (corgr; arc 

obtrcef t P~ 4Pto opp -i r-ýponcre to a Fu'. The 
4af- ;2 i~ baed! on engneermnq judimernt. mr-ch 

n~r~! ;~hf,), !r tow wng: 

a. rhlý r;' v,: tnc;7~I tI and lark of trajff ir ir 
the ,; (: .r -if ch.:. dcar;ake 1it n j lk;!y t 1 hat, a Imor 

~ ,~r -~~r r 1,~~* r, i ea. r' rc'( 

~~~ r,( ~ .

MA t., 00ar *J,,,i I
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i~Aer 2arr'.~ ~rtv 
-~ 3

23.6 CGM-AINE117N S5S7ý!$ 

3 3.i.13 Giv-,Ier Barrier ::~t

E2*CXGPCII 7he !::' ave .;' he cpet~rc 44< a: 

ha cýer z a* ~.Pca rao re azeg1oýr .  

~ ~ f te ~e :n' ier~j'he h:t :,*ea.a' lird 
air mixtulrCe r&'a7;aý-r -ita !ne :aower c.-maromprt dur'-ni 

ue;:r Ba-; vrt KB~,. h;~en-..re. -hat ~cT,

and imt-.r-~>ra; a'r lur;nqtThe acc*,er* 

The r:!ea;..-. p'f; ri'>-ct radioac!IdItf froma 

:onaranert ýn -ýirirmn.ent in !-he e~pr.t of a ?.  

ýn;? z*.-.' .  

r - r, * t- a rnn~ i 

the ~ ~~~ rj;~ A rPtr 

f* z- n wt r a* w 

~~.,; r . *. .  

arv: - -,n!.inmer,

W a' I-.9Vl Ij.- 6



- ~!:e~*~ hr-er :rte;~:, 
S -

APDL tCAELE

iccofl'en:!r- a~r that Thýe ice cir,r~e-.Tesr c-.I *r:o:r a
ds -. ne~i ae cr to ac t a s a ra s;,.e 

The ice ccrlerier t.: !-n intmg c:rar-rer- ýi 
le,=erature Tht!ý0 t :;.> e r !e:7~ ý- C- n -I 

~taal pr ssre area o3~ Tre c I ant -.d : 3 ar r-. e 

crQPuter c~la; -Ie; ?: e-.Al to pr;ýIllt I he '~~an t :-,. ua:

to occ;4r tio 1  r 

S; ray Sit'~ em vtl the 11 ii;; f..rtiv t'.i; . te 

t 4 I , ~t r c : - a~* 

The a;t~ r,~. al -I-. (Per. ;hrw M tnit*- i'

;eak n''r ; rpf;r-.ýr;~t fromi ~eK~aai ar 

from the Si[l. aryqT; arn4 r 1c.;' n o7-i>~ 'r 

te ar:c- ~ri . '.ar An ~rr f ; r,ta-~ o 

.rc~T;-Žrt~r;'n . - .~.r~rr '"~ K;,r

4,s t ý. -, R.ý r ,r, ; I I



er. ;;re that the d iv -.3er barrt i - erf oris :t. ;a f -t urc: r, 
if en-,rirg that by;ass i-akige. in t'he eviert of a 002A.  
fO: eAC2ee_ the bipaSS !eakaqge as zimed in the accident 
ana Ij s - s. lnc1:;de~ are t~e reur-et that tire persýnmre.  
acces,.ý-r and eq44int~l hatrche; :r. the *.t~der tav-ri-±r 
are ;..?EPAbLE and close~l ind that O-e divider b~arri~er iet:* 
proper'ij -intalled and has not degrailel m.tý t-e. " r 
exCe~tirin t-, the reguirevwt that the dlocrs teý c~csselI 
-at to a~i~w ;ersrnnel 6ranslt en~try thrcugh Ir 

',arr~er. The bai-; of this eACegt!Cn is the a;.t ~ 
')!at for pers'sr~rz: trans,,*. tr tue dur:r.g wr-icr; a 4c 
;p er wiT be sh-_rt ve... ;r~crter ttar. the m=C-ticn -7: 
:f ý,;r ft7c r~cnlit'in 7 he drii;44-r tar 

t~ &~: oDex ~ fciwl'"lawn'; 

:7 7M -5 E S 2. .2 n , . a C~ FA i -p n:~ra 

of tr Da'rrer- r! -r--- a" 
L3. an., 

The ;r :ab~ili~ artl c?&P-rcý 'if ~ n! if!;~ 
ar1,; ar-ý 7; 4,ue :j !'he ~r;~anrl ear 

a rf t n7f ~r~r n c-; r( rc r, r . i rnt .

a* rim-ý > n~ an r i~ r ; r, iiiný 1~, 9 r 

'Ccr~~~ 4~~et rw rr.:: 9 h r 

-n~ r - ,

9. I',
, A I .,Am t 0 * -, I!, ! I *.



07vd-r iarr--r ner, 

~SE.  

If the d:'v.ýer barr-e- sealis i mo,.er-abe. 1 hour is aliaa2e4 
lo restrr-e !he seal to OPERABLE status. lhý1 o' 
rocpleti.on 7-7.e is !consystent with LCO 3.6.1. ah'ch re-t;res 
that containment 6-i restored to QPER,8LE status wath~n 
i hcur.  

C , ariI r. .  

!F the~ ii:Te.- nar'!i~ inte~qritj cannot tp rore,*irej 

,,art mis te bro';;ht to a MOCE in w.hic-h th-2 ;" :;e-, r'.'t 
ioly o achiv,':* th~s statfus. the Olart ,-u;:t be -'s'htt 

at leaso: MOE I *:tnr, E hrurs ard t c MOG E i 
36 hours. i n, ae' Crp e ~n iT:,,e s a re r za ~a c I 
ba~el (.n r-ceýva*:r.. 'a r~ne eo ea cth tr..1 r i redI ianrt 

Corftr. r: ff 1 -1r ar, ti' P-7 n r~t,~'e 

L'PEK~c __ 

acce,. I ,,or- and ij;;p.Tent hath's tetwepr- t .;;r ar.1 
lc'ar c'ontainrrpnt c rnartx;n*; are~ clý,,Se.-ý weizrr-~ 
that 11ii-1.Pr tar-rier 1n'qrt ;s maintaTnell ýr,,',r 'hlýn 
'-eacto- b~eing t~axpn from-. KGGE 5 t-j WjGE 4. !h~e ~ 

;r.~c~;ra Tii rQ:l theý canall oate i rl r. , 

alr i Ir;ar, z n 4 a, .ast. ra r r 

a~, I~ ignnen -,arnsr;.4-i: 

.r,~; 4  rrr I r r, r 

'r. .41 w c- Z 4 * * fI~ 

1 2 ir



EAS E S 

S L pV E IL IAN C t S;; 3.6.:31.2? ,t:n , 
r4U REKOTS 

resilient caterals% in the ;,-a~s mus" be opirielq an~l 
inscecte. at least, once eier" :, years r t i ,oI e a cs.r a ncze 
that the sea! matcerial has not agceI tc the psnt, of qac 
;erfornnanc~e. The Freý,encj cf >ý- 1eari -i oa~~ r ',.e 
knowni resilien~cy -,f tee raterials fs or ";;.t~- 'act 
that the cpeninns haie not oe.;n !oenet1'o, .a4-.e iear, .ir 
o~erir~ir qýxparience that ccnf;rn~ that te: cC 
at 'his FreqqeI-cj have beoen frj~rý *o beac e 

SR 14.i.13.3 

Verif-catir.n. by -i:-uaT c;. after ea rpenir.; vF a 
-.er~cnrpr acý:es- 'ior or- 't-thac rt t 
clc:e1 makes the :r,era!.ir aaare rif tne m;trcc'c 

:tan'l therebf "rcai~wa ;:r~wat *i. 1~ 

cat r er baery-t. _--i a-.ir :;ei- fi ,r :': cra 

p~ipoe;~t I- -~a i4 oc' r ritP*,;-r tIr~a tr

the cali tcrh ldhe-,t de. *Wh icý Wrrk~ 1;- ccnr.>rct ;on. W;th a 
bolt array to ;p] ce thc.. f ýe~d -mnt ',In 4t'Ch 

to 4'j jears piart. 11fe ~r r, tr at: r Fý raor te ~trq .  

ne at i-!n tr.e ;ýe a1 :7at, r:. -a?, r~e ir.:it tn ' 

e,7,., ; n th aq, a r.A. h : i; r r arjem i pi .i r; 

to 4C year rrr-, <t' ~ rpi acrmi1prt eca1.; 

;rov ider, -ý;~ace'a e i Te;s ha,, nr~t !,?r ra < o 

the fir, -:to t;s fo Fitririatiron ;' ' 

folo~e bj 7.8 nr~i,r't ir ?ý-eiVrg 'r;V.i'r- t"ar 
and 16 mronth-, if th.h P-ýei 1pr.§h ; ' ts1--r ;r ..  

ar* w al, r' 3



Oi'i:,ir Barr'er integrity 
3 3.6.13

BASES

SURVE iLLMACU 
REQUEREMENTS 

(cont ,ruI-!) 

REF(FRE NC F

SR 3.6.13.5 

Vi~uai inspect'on -f The seal around the perimeter provides 
assurance that trhe seai is p-oper!y secured in piace. The 
Frequency of 18 months was developed considering such 
factors as the inaccessibiiity of the seals and absence of 
traffic in their- v'cirity, the strength of the bolts and 
mechanisms used to secure the seal. and the p!,it conditions 
needed to perform the SR. Operating experience has shown 
that these components usuail• pass the Surveillince when 
performed at the 18 month Frequency. Therefore, Lne 
Frequency was concluded to be acceptable from a reliability 
;tandpiint.  

.. Wvt., ýýar cSAP ec on .. "on ap n Systems."

Wi t t -1 ý,.i r 1, r, - t "




