TELI VICES

™ TELEDYNE
e Lrvee ENGINEERING SERVICES

TECHNICAL REPORT

TR-6121-4
REVISION 2

PILGRIM NUCLEAR POWER STATION

FLUID ANALYSIS TO DETERMINE [ THE STANDBY
GAS TREATMENT SYSTEM PURGE AND VENT LINE DUCT WORK
IS OVERPRESSURIZED DURING DBA LOCA

OCTOBER 1985

6510310244 §51023
PDR ADOCK 05000293
p PDR






“" TELEDYNE ENGINEERING SERVICES




9" (ELEDYNE ENGINEERING SERVICES




f't\‘TELEDYNE ENGINEERING SERVICES




a1 f2f o oy TEL EDYNE ENGINEERING SERVICES
i 9

oy, LG1  oam ¢N-8Y
CHKD. BY < v ] DATE 7 2474

sHEETNO. 7 _oF 2%
R LR T A T 612 |
BasTew EOVoN) dGRAYM PROJ. NO.

1.0 LNTRCOVCTION)

Pree 1o sTerd Wy o eX ‘;a\\c»\m" thal dioway T

)

Nc,c*(-‘ ('(\\"(,n\.‘\ln‘\ ‘)“\v\c\\“(\ wmn A e

P.,A;‘\;lf\ PR WY RO, TN LY
J

AN vephaea Dv‘cm\ Aot el p\r.n\ c.pqrc.\\c\-\ o = rﬂ.\\u‘/h!* Wwithia

\

;
e enter ameAY g m'Tch,(n (‘\-’4) Thil mdwey thencr) 3 ComMiniion

i tne oo ame wi -

e pnrpt eaek ) J\ii\n\‘w comniTs 6 2¢" 5. \QCn\er
*{0\\ hats r‘cn\c,n\mﬁ* *e e i\c\c~‘¢‘s\ valvwy Gnel T (‘_\\‘\\M.\
e Te AT wer whine DN"‘S] Tre "(fHJ * A\
fécjn “Treatmgn! ‘iw}}*('\\'\ (/ SSTS)

Tee AT A cad vewt Procasi ()CCJ W ¢

=
A
<
&

-~

ﬂc.r*\ﬂ’) wp Ga o™ c\ \,\\\\\Q v v S\\ﬁ* -\') C'\C-\-'\ 1{ e \C 3
ccelead acevdant  (LECA)  shevldd  ceeve dueay W preuiy
T 4 conwttiw  thE ™ Pty M dneY wee X wevled  exeated

l.)
e reteel  presnee el ?prw’,

(1) LeWe ",'1f')|\‘ L % N (%\‘(( ) To L .:‘h\\r

J




0449 TELEDYNE ENGINEERING SERVICES

DATE 1 SHEEY NO

Y _DATE < “ | ’ { PROJ. NO

i |

-




&

-]

o

N

M P

>

—

t’H{-i

3

$-95




~-DW 0-4-8%

¢ ff - oy TELEDYNE ENGINEERING SERVICES

ov_ LAS __pame_1-'€-&4 sHEET NO. 5

or 2L

CHKD. BY < v ] DATE 7 2AKR4

PROJ. NO. L1,

TR =6IC 15t Peeh ' viNT

20 Mumes or Onauyg

SRR ol ———

T Ay wer ) O\ TR exvean e\ Yews ,N‘-t‘ X 2

(\“‘»3 M\\ ) Gc‘&\ “:\I*\C*-,..‘\ )'((.' (M\ well\ ) v il .)‘-:,.‘\ '.N"‘(L

S j){ u\\;.fﬁ h‘i(k_,:. (TRLN Y PR " .H‘)' ‘s\ 4., " . P R
e tubt T v e 4 Py W] The Anctace . To v
§ %l L‘, on Ta ¢ q\“._\;‘\ AR BT s W pa Y Ay Y | wir L
aaeh Tt gty e en T pueh (e ey ) N
Loy v e Sy PPLY
VALY ')“ \ e Sw 'J\“ Vo)
& |* P k.. . Y pey O e e ML
(- Furkdy P VR 8 <
-l '
Lsgrs PP :
B R prede A ACE\D ‘*‘YA 'R Tva, A ) Qe e Yre A gt L o
pe  Mlumarel e e pee .—*“».’)\\r\\\ prt Ly 4 e\ e .V‘\l\w_\ A ARSI
\
ORA W A  TTmg pruwet wil\) W tewpuaty Ny 2 pirg
(1 |
T Tawy P vl il a5 Reend) |, Valve
J
Wareae temg Y ey anel il WCR pregy v will ki e e \ 1
g wteeve | w W LKA Yu ey Ye TV oA Mena e51 Veanga

g\ WL \e4 Al velwtl W Twu g et le .’)»

) Ref §



to o fig oo “PETELEDYNE ENGINEERING
SOW

o/ e6 )

ay L 3____9,\7; | T4 | SHEET NO ._J_.or_z_z_*_
CHKD. BYSW T oAr. 224 %4 | e-cit1-v  awct T v proJs NO. 6 L]

3.0

Trng cr\c,\v\s\\ VA}x.u b-g

erb,u.\-u\ T daVgrwnaa o peiiwe Ve

AneYwer

w=s os2s Y at ’;} AP
Ly

'1‘1 1 Y {,_,\,,\(,\ ‘vc'\ C\\C“'\\ Pl R g§

\ )\
veWwdd Wil ea explind o ACem et [ Mew

Te veb S, eSYMmeYievy @b T @\mv&\v& ve v | W

3T DE L Tota J.,)Q} \n;\,nr\ e ‘C$5 e, | two LZ) 'h}

AN wi ‘l~

cmt?c\ sc\y el Tt e .x.\r.\\jsw

T‘\‘; u.\c.\\?sn 5 b\‘"j

W pesentrd gty 50wt e Sw‘r\"““\\ celculelion)  \n "t

AP nAvas




e “WTELEDYNE ENGINEERNG SERVICES
oy (85 oare K i €S :
CHKD. BY 50 DATE |0 -4 BS Aerim  Mcha /cwut Samen

sweerno. & o 22
PROJ. NO. €& /)

Q0 Assumenond

—

dip Lo WL drmwell W M Al

1 TTne provlen 13 trectec) o & sﬂcodsi) tow  @ndrhiewn .

2. IR i v e evewit e v TR e crMee) |

3 The ey pﬁn.(‘lzo.*‘\u\ wil)l e m‘}\eﬁ'd mecwie Y

[we "('e\\c\.wu\ alvmghans  c wied 1A o\t‘lrmmn\s ne,  prefiwt

'

S\ém'ﬁ(g.«*‘\g legy  then M dc‘awg\l ‘T\Mrteu‘t :3(.1 well

(h(Xw’.\\g {va ‘(f‘c\v\ e d(‘v)w?\\ pcn(\cc.hu,\ e e V"’f"‘(

endk vl phesvmy  and dewa  aTe e Yerwd



al 9 <
ev__ LGS oaTR_ /-2 £Y - sHeeTNO. | or_lL

) - 24 - /
CHKD. BY .. DATE /- 24 ©4 ks bl Futti § WA PROJ.NO. /2 /

s o Anauinsg

- , \ 4
Deterwsak Vg ot W e dacelawer \( vy T exewd

ih.u 4\‘(\\‘ O A vy s v "I\L‘.\\"_*A.An\ )"(S

(PICT Viw Wet)

' (RN SCT1S - > Ry e /

5 (“lf,t‘w)t e .!__( X5

! ’ { i N
ey W enfteneg (ot '*‘(\Qv\\} ( “
LYY R \ L 124 'S ‘yP‘A v
| e\ e e .5 SwAdn enlce 10 el 1 Py A&
F 4 PR nohy o T \—, S " Fo ® PN 7
ey ‘; MNP x "l -
} ,'-4..* {
e Vo ¢ S & S¢" eVYNeny 4
’ { «l .\
o/ -0 er 115.0 & WuwMagpily e .
y |
g v v J
J
; 4 ireny $ &Y 5T 8 L dpe. N
‘ e e XU ) € pyhphle  jen app € e
M W <) A{(\ welhia veed ol L



ov_ LTS oam 1149 sweeTno._ /0 ok 2L
CHKD. ":‘_‘_Q.Z-“n_L‘M TR-6121-9 AaCtl ¢ vk 9 PROJ. NO. ell)

s.0 Anvauysis

) AT S L\ P P W "\hm.vxd . Y oMens \ TN

W, os2s Y, &' [ ab al 39y 3y
v K',?:
winedy T ey XY QAN tnmy \Axg\u‘ Y 1y J\\\(....,\.AC'\ s

ae, . © 13t (Rt L)
P Gl %)

s

K o+ 1280 (vele it K excedy e vt o Py 8-22 Red _‘;}
P

Y“‘ o8 § @l 3 V3 d- 12

€ J ¢ :» *-\‘
Vo~ 9982 W e W Py &k Ape
w‘ X 1 vy
“/0\ Mow e \b\/;‘ Q_ ‘/\.\.‘ Al v ‘\(\\ .\ 'Al'k( 2t 1 e, (o
velwe) ('\‘\n’ A'w,‘-.o A

u\“\\“,\‘."'\(\ I\‘v \\\ ('x‘:*tjl\g,\‘ T '~\J.

. {

Y 128 x453L



“y&TELEDYNE ENGINEERING SERVICES

oy__ L35  oam 1-'7 &4 sweerno. || oF_ %
m __h_\ ® x k L:‘ZZ
oY\ OATE 72454 T -6i21-% Pwce T vEAT PROJ. NO

so  Awausis

Jc‘wnv) Lov et A Vew re IR it ou aew .r-\i'\x\4 “4s diaed

]

'YN .).‘QU\;-.\ Wc,\) ‘.‘(‘_ Y\ ‘\vu( dt‘sa TEAN Yo < Li\\‘(." . "-“L Dp‘

Z

( eses V,al‘)

™ K v ¥y eXPE I en R A M 7 N K mang = P
Mae e v ek ;.\YV)
‘, '

s B ¥
40 e sdecl (X: S0 - 521 - 3.84 = N1SSS

L
* (38.5) x 115.95x4,53L

(Q‘u@-o‘)a(l‘iz }

’

| 20" 38.96 ps, |

Twvis PRIV AR Yo Y™ Awniwer ' e e 1\-\"\\\\
west  erre v e Wit T WeleTuwm veltl e 7 TR NS iy SV
‘\.‘j\\,t.i\ e ‘)RL.‘ Preciws Fg\‘ TV ((‘,»\\*u-\ e P L v vk "
T -\\\c*ut’ (& '\-\\F"-" uy 3,02 P 3 (R ALT S 2N W et Yoy e n\\CMU\(

(9 S-3849¢) = 302
’.‘, e P!.‘)



BY

“)™TELEDYNE ENGINEERING SERVICES

s

w05 oaTe_ 120 &Y sneeTno _ (L of 22

CHKD. BY LT oATE 2-24-84 | Te-<(2i-Y purcr € veaT PrROJ No. __ 61"

S50 AvALYS S

TThe tele) meustente o T @xheas) fgstens (Ke12s ) exceed

e bty ol e Net Dxpeanon  Faddee Tevk  (Redl 2 py A-22 ). T

\

e eebe g “Te)  thig a.\c.\va( \J \S e} M \m\\\S [} ey phmn e\ H\‘Qb\lv\\
J

el dh(n-b?c\ b,,‘ ne (.cn\,}?f"‘k\\J\% ‘Q\(r\ Payo\\n\
2 i

w* 0528 Ydl\j Y4
AR,

kele a\\cm‘ﬁmg Yo entrepdee ™ vt N wma) By ac\eed
™et e nnw).'-"*\) oA I resi i Yance Gl oY Tw @u“(r{\b} vehvy
LY h\“,p!“‘\ e pc\.:\b\\s‘V) g}& ene v \)Mng.\\q.\; (7 20 L0 wrthany

Yo oed

-t pur A e | v ';.)5 \e An A pt\\as\ ce\ Prnavne, e
a e zm\c\\} Agsc checd ‘h‘) WL el Cavpretd Wbl flew ) 9% SRTEN
Whiacwyr  IZee 1y e vt Vew stesehen 0 o P“J”‘S
‘:.»)J‘\cww wit o |)r(>;‘u*( A\fﬂt'\ whie \1 (d et tewn e g ‘)Ht

.T\'{ p‘li\\)‘\\-“u} C“"* ‘:\\CLC\ {\C\M \\\\\r\ \( \'Cv‘!‘ﬂh]‘(\_



¢ TELEDYNE ENGINEERING SERVICES




¢ TELEDYNE ENGINEERING SERVICES




YT TELEDYNE ENGINEERING SERVICES

/5
gy L3S oa-_ 1284 it T sueerno __ IS o 2L
P - Jace ¢ e
cHko. By W T parg 7244 | T €IEV T gaace ¢ v PROJ. NO. __L!2)

Sc¢ Onawrss

S(ccn\.) e flew  ten e treewe o W tews gk 120 b ok

BLA ST S0, & bec X e TIng @.'\'*u‘\\g veM easdy  cen ba

wc (\“P\"J)'\\)L' J}C\\- '?J (.

A&N;.\\\M (\, “*(‘c\\\ ‘\’\«’(

&
~Hre Jesren Wey t e \\ *c(\\"\.\q fu"\ t .Ql
} J 23
¢ ’TN_ '(uc\ "'\\\q* T (\t w )2&»‘)(_..\1 J INCC Yﬁ_: / 'B‘-". Tl
N
»'«"
- ARV CCS Tehly J WA mio

\K CC\\L\'\W A T (Cv

M e M \\\h_\s c* ‘\\—& ‘) \54 X *\ \J X now ™ e\ “-\

Mg et e Ty “Twe R‘c-f\ J i allc Locwny  ~He

Cow M Lenoh L \ns‘wu\

('\\cn}( T Meen Ne

.\\Cf" \\ ;\/\\\\\.).A.‘ Vi \?/l ﬁ\c_.\ C ‘3 ‘T\‘ {\m i~ \\\Q\x‘J

jACe m‘,‘nmnif

() Ll € Vs 1S)



Ry Lﬁu-‘p
21y ) fod ripe TELEDYNE ENGINEERING SERVICES

<Pwi B¢5-86 i
av_ L33  pare 126 &4 5 S Todes 7 Lot sweeTno _ 16 of 2L
chro B S parg 7-2AF4 . - e prOs. NO.__ 6IZ)

SO dnvauysis

-—-‘N £\ ‘LK 'ﬂ\'\TCj\\ TV C‘K\Qt\' AT \s &\w\v L W) n\\

i)
‘- iltbt\(ﬂ :Cflhy\‘\

&

W . oS1Z2

A. ‘J Te

W

W s -"sah e ';_\ b \«/M ”

5 ' . s
Qt = *»xkc\\ﬂ '£‘(~_, Ci*C.\ c+ AW vl 44

.

r)‘ % \\“{._;,\g*‘c\\ .)«‘«U‘n\ o TN c’."s‘\\\\ (L“/“‘*LJ

_TQ = \ g I ?J\\L\\ N .-\K L "‘,\ W " ,.‘\N U\ 2 .; v\‘\\\ ( ¢ K )

3

f‘\&‘,\r\\q L% Wik "\- f\\\‘,.\‘\\"v\ “+V1ed g \’(.\\-i) oy Sl LT " ((‘\

Fe @ e ‘r\ ‘A-'\.a\\‘\\\ 3! (-\ ‘MC\L ’)0“ SIWIAL
& « 21.04 vt 2 0,2156 ¢ ("5'(’( Rpp O shert D’i) é Z
. {
T, = 283 d4¢o = M43 " el 2




alvlf"{lgﬁ 133

(0-4-86

W 8885

dw s fof s «9TELEDYNE ENGINEERING SERVICES

|
|
-
ay_ LRSS  oave 1-2¢-84 ) . _ SHEET NO /l_ _oF_2L
CHKD. BY cwd oarg T-2A-84 | TR-Crei=q FERRE e RN PrROJ. NO.__GC'2 )
so dwvacsy ‘
Sumshiiwme  aYe r\\(Sm ¢ ’j ¥ P N
we A% 0Tz S ‘
N e
= 0. 2US6 x 0.S3%_ « 5?76 :
J |
|2
|
W o= 2804 o ]
»o
NVete v iy Llaw (5 Verg tew v 3835 Vom/xe  Dew 1
o py o A T \'vx‘)‘)cr\J e asfumphian Aned choking - eccut &
“Are  velvt becanrt chotwd Poaw 15 s rertmeh taen
n\c‘\'\c\.&c* 4R‘\(:\N'




ey € ﬂéj’ og-8
Rev 1 Lo ur!ﬂ‘MEN@\EERNGSERVICES

“Lw B2 ABE,
&
oy LSS pare et : : sHEET N 18 _oF 2L
¥ & - Y Pl VL
cHKD. BY WY payg 7-c4-%4 Ll EL € VA PrROJ. No. 618/
S50 DnAaves\S
’F\.{cl . Meew Ne. faena T ((-\\u\u\\»] €5
0 -
w f vV
whet A R pan
v . w AN (\4
pA A o Y Tl D)
A MaN” 1965 1t
S h] L ozs g e o
i ".m\ €
1968 .kz-
11
/
- 191. 8 i{
LT
Determvag W sem ¢ vc\;&\h) C
C = ‘1 l\/ RY
- ”———'—wj‘" : r ~“ F= ==
. ,/Mm,z e xs33y_BH-lt oy
et Pny a1
< 1334 A
"’ﬁ‘g
T\ Me<chy No b e Ql\* \§
. 1918
N\¢1|‘ - p 3
133§ Macw Nuamar. & Yan o 2
L

M - °. ,q;s

I \.L




i

wav -~ g J
P |o~“'95
w1 g e POTELEDYNE ENGINEERING SERVICES

<y B8-28-85
9
gy___ L&S DAaTE 1-2c¢¢ w2 -6121-4 @ NET E SHEET NO _fcl _orF 2L
. o i - J - *‘; ! 1% .
crxp. oy N7 parg 7244 vves bt PROJ. NO. ___ =12 .

5.0 Revauysys

¥t Maeh Ne 15 less tnew 03 e thew v bc«m\g {

‘L~ P:Q\\
N Y bl el P psse® Alep con BA e wy TN
Dc.(‘(_\) Weitheely, @ A
. - el el
¢ 2
{;‘ l?& K - \ ‘_2_":_ ¥ 4‘_.
2 3 4! rec? A
54 e 44 =
R el
—r‘\‘ .‘\"‘\\ Hh 8% “\\‘( { \R\\\ﬁﬁ W Q\"'\ $¥ec '(‘ ¢ -‘\ v ‘,_\\‘,“\4\‘1\.\
[ o

C =905 (e sectes 50 snay 9 )

ve l\g A4
Y
8° ]
_ (191.& et
,in)* RS Calaasiin )___
lsa—eﬁ.: [v N -}L“Z L‘ & \)'\ » I‘Q"\s-\(
1B et » . L\k
< k
2.3%0 L3

b
Twis pressut exceeckt “the  allewebe ot 20O P59 (el 2) thwever
Woaltuae ) Tine e

i Cc\(u\f-\\c\z\ s W(‘f‘\t} Cevnv 3 ervehve DeCe-ni

"~ SRS wWhwey g 8" 8\,‘“\’{"‘!) vewt) e 4»‘.\»\ tpe
]

N‘v)w(\\ p.‘\ﬂv -

e '(‘g\\ow\'\j elonkMay  =tere crtddt € e Lot et c\u;w{\\

PRV Vemt] wiy Tk cadd Tl e “"‘“"‘A\‘J velve m(_q bR A

~ 3t

.:,Csv‘—tJ

v e b(é@{‘t “he ‘,‘QuﬂL -‘\“j\h!\: P OSSN



ov_ L33 DATE_ S &S > - ] sweeT wo. & or_2L.
/ ar. ci L:u ¥Cy ':_ & y
) .":‘:i D‘n q_(‘_% g6.( 1 AMUC L A K s—'ml\- “o. & .

Pl

SO Onaysis

“Ywe hd‘w-l\»g Vel et asiuwmeel Tl bepa TTe cler when

*rg LOCA acuvs —T\wwd'(.\( e rur_[ PrES S n i .«\.-H‘\m‘\ \\‘\\
J

oo wheny T ey ¢ (-:/ﬁ\c'\\v\ cleprel | T celcn!aticing
d

T W18 SATNY ve Flow) Ny

Ve Wt ot ety i oS ® AT Ay e Anc RSBt 5 - ¥
‘ﬁ\\(*u'\\ f'.: "Tna .w\,; ) LY Co. WIR =g -.."T\(:.'h:\\ o Ve Vg CVep e
i Ccoee ) | TUnege el cnleNany e~ .‘(‘cn(.i‘ <., e P
Ag\r_\&_} b e a-\--*“‘c.‘\w \ ,. Ve lvl C\¢ Jur L . Tre PR S0 G L ea
wsee S T *"“t’n\'f:*‘--‘-\_ N AT -\\\‘\(c( CAJ \“)":)“-\.\,‘g] Lelav,

D\‘t\ \\"Q\\ '?ﬂ(’sl\lf : * I'-; |) kf . \ . “ (’Gi L
) -

—Te.\“\‘)v:"r.“-'(t\ : fic ¢4 ). 1= 1 red -

\/c\.\-g ‘{\(\, caten ! 2% ch.~n\\, 9]

Tlow :\\Cénﬁv '&rnnulr\



“y* TELEDYNE ENGINEERING SERVICES

BY DATE | J SHEET NO Z{ or L
{ » A 4 § { v 1 A
o< | * & , ,

CHKD. BY SOV DATE - m i i | PROJ. NO. g

| |

e ————————————————

M/

YW




TABLE OF DBA AND VALVE CLOSURE STARTING AT .4 SEC DIFFERENT

DRYWELL DRYWELL VALVE  CHCKED DUCT  MACH VALVE 3’ 3
TIME PRESSURE  TEMP FLOW AREA  FLOW VELOCITY ~ PRESSUR NUMBER TIME N
SEC PSIG  DEG R tFULL  LBM/SEC  FT/SEC PSIG 23
0.0  0.006 580,093 100% 0.004 0.031  0.000 0.0000 0 E
0.2 12.000 680.500 100% 7.598 57.958  0.197  0.0453 0 o9
0.3 18.000 688,000 100% 11.334 86.462  0.439  0.0672 0 33 *
0.4 21.364 695,500 100% 13.380 102.066  0.612 0,0789 0 .
0.5 23.414 703.000 95% 13.929 106.255  0.664  0.0817 0.1 b L,
0.6 25.464 710,500 911 14,358 109.530  0.705 0.0838 0.2 Fs.t'x
0.7 27.514 718.000 86% 14.670 111.906  0.736 0.0852 0.3 2
0.8  29.564 725,500 82% 14,866 113.398  0.75%  0.0859 0.4
0.9 31.614 733.004 171 14,947 114,018 0.764  0.0859 0.5 X
1 33.664 733.560 731 14,986 114,319 0.768  0.086] 0.6 8
1.5 39.185 736.340 531 12.569 95.832 0,540 0.0721 1.1 3
2 39,950 739,120 a1y 9.999 76.279  0.342  0.0572 1.6 3
2.5 40.715 741,900 31% 7,556 57.630  0.195 0.0431 2.1 >
2.75 41.097 743.290 274 6.747 51.470  0.156 0.0585  2.35 8
&
'S
TABLE OF DB" AND VALVE CLOSURE STARTING AT .6 SEC DIFFERENT ~
DRYWELL DRYWELL VALVE  CHOKED DUCT  MACH VALVE R
TIME PRESSURE  TEMP FLOW AREA  FLOW VELOCITY ~ PRESSUR NUMBER TIME =
SEC PSIG  DEG R TFULL  LBM/SEC  FT/SEC PSIG 3
0.0 0.006 580.093 100% 0.004 0.031  0.000  0.0000 0 3
0.2 12.000 680.500 100% 7.598 57.958  0.197  0.0453 0
0.3 18.000 688.000 100% 11.334 86.462  0.439 0.0672 0 ~
0.4  21.364 695.500 100% 13.380 102.066  0.612  0.0789 0 ;g
0.5 23.414 703,000 100% 14.585 111.262  0.728  0.0856 0
0.6 25.464 710.500 100% 15.779 120.363  0.852 0,092 0 8z
0.7 27.514 718.000 95% 16.196 123.550  0.897  0.0940 0.1
0.8 29.564 725,500 91% 16.497 125.844  0.931  0.0953 0.2 P i
0.9 31.614 733,004 86% 16.685 127,259 0.952  0.0959 0.3 < >
1 33.664 733.560 82% 16,834 178.413  0.969  0.0967 0.4 ~
1.5 39,185 736.340 59% 14.19] 108.254  0.689  0.0814 0.9 ~ 8
2 39,950 739.120 46% 11.116 84.795  0.423  0.0636 1.4
2.5 40.715 741,900 34% 8.468 64.599  0.245 0.0484 1.9 ™
2.75 41.097 743.290 30% 7.444 56.788 0,190 0.0825  2.15

‘\)



TABLE OF DBA AND VALVE CLOSURE STARTING A1 .7 SEC DIFFERENT

DRYWELL DRYWELL

TIME PRESSURE

SEC

TIME
SEC

PSIG

0.006
12.000
18.000
21.364
23.414
25.464
27.514
29.564
31.614
33.664
39.185
39.950
40.715
41.097

o - -l en e o I e B e B e}

~N —
. .
NN = O N BWND

N
~
o

TEMP
DEG R

580.093
680,500
688.000
695.500
703,000
710,500
718,000
725.500
733.004
733,560
736.340
739.129
741.900
743,290

VALVE
FLOW AREA
*FULL

100%
1002
100%
100%
100%
100%
100%
95%
9ix
B6%
b4z
481
37%
31z

CHOKED
FLOW
LBM/SEC

0.004

7.598
11.334
13.380
14,585
15,779
10,960
17.313
17.551
17.758
15.265
11.674

9.036

7.793

VELOCITY
FT/SEC

0.031
57.958
86.462
102.066
111.262
120.363
129.371
132.067
133.880
135.460
116.44]

89.054

68.930

59,447

DuCT
PRESSUR
PSIG

0.000
0.197
0.439
0.612
0.728
0.852
0.984
1.025
1.054
1.079
0.797
0.466
0.279
0.208

TABLE OF DBA AND VALVE CLOSURE STARTING AT .8 SEC DIFFERENT

DRYWELL
PRESSURE
PSIG

0.006
12.000
18.000
21.364
23.414
25.464
27.514
29.564
31.614
33.664
39,185
39,950

.5 40.715
2.75  41.097

. . .

NN XN EWND

COO0OO0COOCO0O

[
.

N
o

DRYWELL
TEMP
DEG R

580.093
680.500
688.000
695,500
703,000
710.500
718.000
725.500
733,004
733.560
736,340
739.120
741.900
743.290

VALVE
FLOW AREA
ZFULL

100%
100%
100%
100%
100%
100%
100%
100%
95%
91%
68%
50%
39%
33%

CHOKED

FLOW

LBM/SEC

0.004

7.598
11.334
13.380
14,585
15.779
16.960
16.129
18.418
18.681
16,338
12.232

9.604

8.254

VELOCITY
FT/SEC

0.031
57.958
86.462
102,066
111.262
120,363
129,371
138.25%0
140.500
142.507
124.629

93.312

73.262

62.960
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PRESSUR
PSIG

0.000
0.197
0.439
0.612
0.728
0.852
0.984
1.124
1.160
1.194
0.913
0.512
0.315
0.233

MACH
NUMBER

0.0000
0.0452
0.0672
0.0789
0.0856
0.0921
0.0985
0.1000
0.1008
0.1020
0.0875
0.0668
0.0516
0.0445

MACH
NUMBER

0.0090
0.0453
0.0672
0 2789
0.0856
0.0921
0.0985
0.1047
0.1058
0.1073
0.0937
0.0700
0.0548
0.0471
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TABLE OF DBA AND VALVE CLOSURE STARTING AT 1,0 SEC DIFFERENT

DRYWELL DRYWELL VALVE CHOKED pucT
TIME PRESSURE TEMP FLOW AREA  FLOW VELOCITY  PRESSUR
SEC PSIG DEG R $FULL LBM/SEC FT/SEC PSIG
0.0 0.006 580,093 100% .004 0.031 0.000

0.2 12.000 680,500 1002 7.598 57.958 0.197

0.3 18,000 688.000 100% 11.334 86.462 0.439

0.4 21.364 695.500 100% 13.380 102.066 0.612

0.5 23.414 703.000 100% 14,585 111.262 0.728

0.6 25.464 710.500 100% 15.779 120.363 0.852

0.7 27.514 718,000 100% 16.960 129.371 0.984

0.8 29,564 725.500 100% 18.129 138,290 1.124

0.9 31.614 733,004 100% 19.286 147,121 1.272

1 33.664 733,560 100% 20,529 156.601] 1.442

1.5 39,185 736.340 77% 18.484 141.003 1.169

2 39,950 739.120 551 13,349 101.828 0.610

2.5 40.715 741.900 431 10.740 81,925 0.395
2.75 41,097 743.290 331 9.399 71.697 0.302

TABLE OF DBA AND VALVE CLOSURE STARTING AT 1.5 SEC DIFFERENT

DRYWELL DRYWELL VALVE CHOKED pucT

TIME PRESSURE TEMP FLOW AREA  #LOW VELOCITY  PRESSUR
SEC PSIG DEG R $FULL LBM/SEC FT/SEC PSIG
0.0 0.006 580.093 100% 0.004 0.031 0.000

0.2 12.000 680,500 100% 7.598 57.958 0.197

0.3 18.000 688,000 100% 11.334 86.462 0.439

0.4 21.364 695.500 100% 13.380 102.066 0.612

0.5 23.414 703.000 100% 14,585 111.262 0.728

0.6 25.464 710.500 100% 15.779 120,363 0.852

0.7 27.514 718.000 100% 16,960 129.371 0.984

0.8 29.564 725.500 100% 18.129 138,290 1.124

0.9 31.614 733,004 100% 19.286 147.121 }.278

1 33.664 733,560 100% 20,529 156,601 1.442

1.5 39.185 736.340 100% 23,851 181.940 1.946

| 2 39.950 739.120 17% 18.810 143.486 1.210
2.5 40,715 741.900 55% 13.579 103.584 0.631

2.75 41,097 743,290 49% 12.262 93.538 0.514

v

MACH
NUMBER

0.0000
0.0453
0.0672
0.0789
0.0856
0.0921
0.0985
0.1047
0.1108
0.1179
0.1060
0,0764
0.0613
0.0536

MACH
NUMBER

0.0000
0.0453
0.0672
0.0789
0.0856
0.0921
0.0985
0.1047
0.1108
0.1179
0.1367
0.1076
0.0776
0.0700
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TABLE OF DBA AND VALVE CLOSURE STARTING AT 2.0 SEC DIFFERENT ol
DRYWELL DRYWELL VALVE CHOKED pucT MACH VALVE >
TIME PRESSURE TEMP FLOW AREA FLOW VELOCITY  PRESSUR NUMBER TIME §
SEC PSIG DEG R 2FULL LBM/SEC FT/SEC PSIG e
0.0 0.006 580,093 100% 0.004 0.031 0.000 0.0000 0 ) L\
0.2 12.000 680,500 100% 7.598 57.958 0.197 0.0453 0 <
0.3 18.000 688.000 100% 11.334 86.462 0.439 0.0672 0 ﬁ s
0.4 21.364 695.500 100% 13.380 102.066 0.612 0.0789 0 > o
0.5 23.414 703.000 1004 14,585 111.262 0.728 0.0856 0 ~
0.6 25.464 710.500 100% 15.77¢ 120.363 0.852 0.0921 0
0.7 27.514 718.000 100% 16.960 129,371 0.984 0.0985% 0 B\
0.8 29.564 725.500 100% 18.129 138,290 1.124  0.1047 0 3.
0.9 31.614 733.004 100% 19,286 147.121 1.272  0.1108 0 "
1 33.664 733.560 10u% 20.529 156.601 1.442 0.1179 0 -
1.5 39.185 736.340 100% 23.851 181.940 1.946 0.1367 0 L
2 39,950 739.120 1002 24,271 185,143 2.015  0.1389 0 2
2.5 40,715 741,900 77% 19,134 145,959 1.252 0.1093 0.5
2.75 41,097 743.290 66% 16.495 125.826 0.931 0.0941 0.75 gi
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: Attachment I - Independent Verification Statement

Calculation # U™ , Revision # has been independently verified by the following
method(s), as noted below:

Design Review N including verification that:

Design inputs were correctly selected and included in the calculation.

Assumptions are adequately described and are reasonable.

Input or Jssumptions requiring confirmation are identified, and if any exist, the
culation has been identified as "Preliminary" and & "Finalization Due Date" has be-

specified.

Design requirements from applicable codes, standards and regulatory documents are
identified and reflected in the design.

Applicable construction and operating experience was considered in the design.
The calculation number has been properly obtained and entered.

An appropriate design method or computer code was used.

A mathematical check has been performed.

The output is reasonable compared to the input.

Alternate Calculation [J including verification of asterisked items noted above.
Thc alternate calculation ( pages) is attached.
Qualification Testing [ for design feature includ-

ing verification of asterisked items noted above and the following:
The test was performed in accordance with written test procedures.
Most adverse design conditions were used in the test.

Scaling laws were established and verified and error analyses were performed, if
applicable.

Test acceptance criteria were clearly related to the design calculation.

Test results (documented in ) were reviewed by the
calculation Preparer or other cognizan: engineer.

Independent Verifier Comments: lﬁl— rlzsul‘s OML‘-‘#“‘_‘EM@'

L. ConvTerT.

” . . ; A ad : VA -
Y3/
See NED Procedure 3.05, Sec. 7.1.1 /s/ O / 13/63
Independent Verifier Date
RS
Preparer concurrence with ‘ X
findings and comment resolu- /s/ Q\M& M. L,g% os || &
tion Preparer or other Date

roonyTant anscinpar



