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CONTAINMENT PURGE AND VENT VALVE -

LEAKA6E AREA
FOR ZIuN 1 AND 2

Objective

Estimate tne potential leakage area associatea witn tne containment purge
ana vent valves installec at tne Zion Nuclear Power Station, Units 1 and 2.

Discussion

The containment purge supply anc exnaust air auct are eacn equippec witn
two (2) 42-incn isolation valves in series. One valve is inside containment
anc one valve is Outsica containment. 'tese valves ar2 manufactured by

-

4 ~

-

| h. ?ratt an: ara :a.51 R.A val tas.
'

The purcnase specification for these valves stipulates a normal inside
cJntainment temoerature of 65 F to 120:F anc acproximately a 50% relative
Numicity. After an incicent tne s:ecificati:n sti;ulates tnat a saturatec
I:aam af. tia-.. a ..i : exist suen trat :na '....:: re :asi a sna!' :s tasac en
Tu csia, 3CC F nica aill cecay to accroximataij 5 ps:a,12G:? in Z, acurs ana
will remain at tnis concition one year enereafter.*

uuring normal operation, tne specification furtner states "...tne
neutron-preton (garma) 'raciation exocsuce rite" is to :e 10-1 racs/ncur
resulting in a total exposure of 4 x 10* racs casec on a 40-year plant . life.
Afteranincicent,theradiationexposureisspecifiaatobg2x106 radscuring tne first tnree nours ana a total exposure of 1 x 10 racs, witn an

*
average weigntec value of 1.0 meV, casec en a cne year c;erating periac for

'

system cecay. A citute mixture of socium nycroxice and caric acic is also
specifiec (containment scray system).

The purenase specification calls for eacn valve to be nycrostatically-

tested at the venaar's plant for leakage at 300 psi witn eacn valve seat to De
nydrostatically tested to a pressure of 150 psic across tne disc to prove it

[ crop-tignt.

conversations wi.tn H. Pratt, the vaive manufacturer, nave revealed tnat
| tne inetal to metal clearance cetween the valve disc and bocy range from 1/16
|, to 1/8 incn. The seating surface or seal .-ing is Etnylene Propylene
| Terepolyrer. Snaft bearing clearance is .015 intnes wnen tne bearing material
! is cronze. When calculating the area, it was assumed that tne bearing is a

corrosion resistant sleeve-type. The disc ciameter is approximately 40.9
.incnes anc tne snaft aiameter approximately 4.24 incnes.

.. -

Potential leakage areas are between tne snaft and bearing ana the valve
cisc and body. The total area surrounding the snaft is .1008 square incnes.,

Leakage past the snaft cearing is considered to ce negligible, since total
failure of the snaft seal, packing retainer ring, pacxing, lantern glanc ring,
and bonnet assemcly must occur for enere to be leakage througn an area of-
.1008 square incnes.

.

-

.

.

.

I-3 APPENDIX I..
j .'

'

i

. . . . . . . - __y- _

-

, _ _



=. o.

.

.

-2- -

Disc and body clearance is 1/16 to 1/8 inen. With a 41-inen cisc, total
failure of tne seal ring, assuming tne valve closed, reveals an area arouna
tne disc of 4.0282. square incnes or 8.0622 square inenes, respectively.

Wnen cetermining the cisc area, it was assumed that the valve is closed,
that there is a straignt run of pipe upstream of the valve, and total failure
of tne valve seat ring occurs.

Results

Wnen cetermining leakage rate for tne purge and vent valves, tne most *

conservative accroacn wouic ce to assume total failure of tne valves inside
_

-

00nt31ncent (valve failec cpe.a). Tnus, witn an area varying fran 5.06 to 1.43
square incnes per vaive, cae tocal Icaidge ared tcr t.1e tac '<a.ves iccataG"
outsice containment would be:

:sst the d sc - 16.*2 to 8.06 sq.are incnes' . . i
2. <ast ene snaft .i scuare incnes
3. Tctal - e.25 to 15.32 scuare incnes.

*

Zicns containment is cesignec for 62 asia; 2-1/2 times tnis pressure is
135 psia. The ;urcnase specifica-ica calls for a cisc nycr static tast, t:
; rove snat it is croc-t1gnt, at 15-) psig, er appr0xtmsta sy 155 ;sia. Inus, it
is conclucea tnat total cisc failure at 2-1/2 times Po, cesign pressure,'is
unlikely. -
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