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CUNTAINMENT PURGE AND VENT VALVE

3
FUR_ZIOR T AND 2

ubjective

Estimate tne potential leakage area associatead witn tne containment purge
ana vent vaives installed at tne Zion nNuclear Power Station, Units 1 ana 2.

Discussicn

The containment purge supply ana exnaust air duct are each equippea with
two (2) 42-inch isolation valves in series. One valve is inside containment
anc 3ne valie ts sutsica santaismens, Thmese valves ar: manufacsurad 2y

G FPATS ANC 302 Tou@i Maa Y3l és.

The purcnase specification for these valves stipuiates a normal inside
containment temcerature of 63°F to 120°F anc asoroximately a 3C% relative

numizity. AfIar an incicent tne spectficatian stisuistes tnat 2 saturatea

.- - -

sE L st m we e am %Y sdae s se cmse caa ’ ' ia eassdem smyg’'!l! wa nga --
$eS@m iy’ idewt@ wioe BRVFC JuCh STIT INE TL,..3.08 283030 3n2 <3 J338C SN
-3

fv £81d, 3WU°F wAlCA #iil G@Cay TO dPOrOAImatais 3 53514, W20°F in ie AGUrS ang
#111 remain at tns conaition one year tnereafter.”

LUring normai cperition, tne specitication furtner states “,..tne
TUTIFON-37CTIN (32™M3) raciation axocsurs rita’ is to se iJ°! racs/hour
"esulting 1n 2 =otal exposure of ¢ x 10% rags tasec on 2 4Q-year plart life.
After an incigcent, the radiation exposure is specifiad to 03 2 x 108 rags
quring the first tnree nours and a total axposure of 1 x 107 rags, with an
dverage weigntec valua of 1.0 mev, 2asag on 2 cae year ogerating periog for
system Jecay. - ailute mixture of socium hycroxige ang soric acie 13 also
specifieg (containmen: scray system;.

The purcnase specification calls for each valve to bde hyarostatically
tested at the venagor's plant for leakage at 200 psi with each valve seat to de
nydrostaticaily tested to a pressure of 130 psid across the disc to prove it
grop-tignt.

Conversations witn H. Pratt, the vaive manufacturer, have revealed tnat
the wsetal to metai clearance petween tne valve disc and boay range from 1/15
to 1/8 incn. The seating surface or seal ~ing is Ztnylene Propyiene
Terepolymer, Shaft dearing clearance is .J15 inches wnen the dearing material
is oronze. shen calculating the area, it was assumed that the bearing is a
corrosion resistant sleeve-type. The aisc aiametar is approximately 40.9
»incnes ana the snaft giameter approximately 4.24 incnes.

Potential leakage areas are between th: shaft ang bearing ang the valve
aisc ana dogy. The total area surrounding the snaft is ,l1008 sguare inches.
Leakage past the shaft pearing is consicered to de negligible, since total
failure of the shaft seal, packing retainer ring, packing, lantern glana ring,
and bonnet assemciy must occur for tnera to be laakage through an area of
..008 sguare inches.

[-3 APPENDIY
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Disc and boay clearance is 1/16 to 1/8 inch., With a 4l-inch aisc, total
failure of the seal ring, assuming tne valve closed, reveals an area around
tne aisc of 4.0282 square ‘ncnes or 8.0622 square incnes, respectively,

When getermining the aisc area, it was assumed that the valve is closed,
that there i¢ a straignt run of pipe upstream of the vaive, and total failure
of tne valve seat ring occurs.

Kesylts

Wnen getermining leakage rate for the purge and vent valves, tne most
coenservative approacn wouid oe to assume total faiiure of tne valves ingigs
sontatament (vaive fatiea coer), TAus, with 2n area varying fram 3,04 29 4,
SJudre inches per va.ve, Cle LOCd| ieandygd area /o i@ tws vad)ve5 .ocates
outside containment woula be:

Jagt the aisr « A, 12 =a 3,58 sacars inches

.+ ~3ST TNe Snart - .¢ scuare i1ncaas
. Tctal - 8,25 te 15.32 sguars incnes.

L

Zicns containment 15 designed for 62 9s51a4; Z-1/C times tnis gressure is
132 psta. The curcnase specificaticn calls for a zisc nyersstasic tass, to
+FOve TNAC 1T 1§ arce-tigne, at i30 2s1g, SF apsroxtmataiy €3 psia.  Thus, it
1s conclugea tnat total disc raiiura 3t 2-1/2 times °a, cesign prassure, is
unlikely. .
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