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N2.0 PURPOSE

:-)To calculate the containment Sump Outlet Isolation valve
(2CS-16.1 A & B) bonnet temperature after IOCA considering that the Mepiping (24-HCB-1) upstream of the valve is full of borated water up Mto Elevation (-)29 feet.

| /athSEl S |7 ;

3.0 APPLICABLE CODES AND STANDARDS i

.

None
i

!
'

4.O METHODOIDGY

In order to calculate the temperature of the trapped fluid in the !
valve bonnet, this calculation uses the HEATING 6 computer code to g

'

perform a transient heat transfer analysis of the pipe filled with y ad- i
water. The calculation considers a duration of ''
IDCA, before the receipt of Sump Recirculatiorbtuation SignalafterjN/75

'_ nt : i

i(SRAS) when the valve 2CS-16.1 A and B and open. 1

All of the input data in contained in References 1 'Itt_ t O . M f
/4 4.(Atta u Mt c

'

5.0 ASSUMPTIONS O AMC
,

There are no assumptions in this calculation.
.

!
*
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1) Memo from N. Patankar to M. Zuzovsky, dated 1/24/95, NBP-95- i001, Attached. j
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2) " Principles of Heat Transfer", F. Kreith, 3rd Ed., 1976. !
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7.0 CALCULATIONS j;4 j
QThe calculation es HEATING 6 to model the pipe (24"-HCB-1) from k ''''

elevation (-) feet to the valve. The pipe is filled with Al
borated water and is Schedule 105 stainless steel. As depicted in| N /ff
Ref. 3, the pipe is embedded in concrete until it reaches the valve W
chamber, where the last 4.0 feet of the pipe is exposed to a

i chamber temperature of 28'F. The containment temperature is 120*F
before IDCA and 300'F after IDCA.

&M W
The water in the pipe is stagnant for 4,j sinut:: following IACA|.,Alwhen Recirculation Mode starts.

The pipe outside diameter is 24" and the inside diameter is 23.5".p p
mer99 feet of the pipe are embedded in concrete.
*M J g,,

1/g97
The following properties are used in this calculation (Ref. 2):

MATERIAL Cond' activity Density Specific Heat
3(Btu /hr-ft-F) (lb/ft ) '(Btu /lb-F)

WATER 0.353 62.2 0.998 at 80'F
0.391 55.6 1.050 at 350*F

i STAINLESS 8.7 488. 0.11 at 32'F
STEEL 9.4 at 212'F- -

10.9 at 572*F- -

CONCRETE 0.7 140. 0.20

The HEATING 6 solves the heat conduction through the water, pipe
'

wall and concrete with the following boundary conditions
containment side the water temperatureg0*F initially and thenon the y &pincreases to 300*F for the following 44 .....t;.

and near the valve |#/#/fi '{ inlet the pipe is cooled by free convection to the chamber air at
a temperature of 88'F.
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HEATING 6 inputt l' N[h
.?(

nusco - millstone 2 pipe from sump to valve TITLE '

999 3 20 v-75- f,
'

CARD 2
REGIONS REG 3

@i
'

1 1 0.00 .979 0. O. O. 29r99 if'ta R1 g
10000010 m'

74 7,I22 .979 1.00 0. O. O. 2 ". . ^ 2 if,4; 2/.44 R1 -

'
4

1000001 M mp
3 3 1.00 5.00 0. O. O. 25r99 1.J. % R1
1 A/. <te- 2542 R2
4 2 .979 1.00 0. O. 25194 29799- n2

= 1002 R2
MATERIALS NATE
1 water 0 0 1. -1 -2 M
2 sateel 0 0488. .11 -3 M
3 concrat .7 140. .2 M
INITIAL TEMPERATURES INIT
1 100.0 I
BOUNDARY CONDITIONS BOUN

j 1 2 1.0 -4 B1
B2

2 1 88.0 B1
0 0 .18 .333 B2<

XGRID XGRI
O. .979 1.0 2.0 5.0 L1i

< 4246 N1'
ZGRID st as2 25.as ZGRI $

~

0. 2.0 5.0 25199 29,99 L3 ff;

8 6 20-4 4 N3 744/pf
' TABULAR FUNCTIONS TABU in.g

12 Tl
80. .353 350. .391 T2
22 T1
80. 62.2 350. 55.6 T2

'
-

33 T1
32. 8.7 212. 9.40 572. 10.9 T2
43 T1 ,

0.0 120. .001 300. 100. 300. T2 .*

[---PRINTOUT TIMES
rt5- S.
STEADY STATE PARAMETERS TS4/F
-20 SS w

,

4
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8.0 RESULTS AND CONCIDSIONS g/. , g

ggn : hb
" nut $h%ffollowing IOCA, the temperature of the borated water upstream of' ^MDThe results of the analysis show that after the it

jgs6
the valves (2CS-16.1 A and B) doesgt change from its initialfollowing IDCA theKI . ,p?

.. . ;'
temperature of 89.l'F. During the 0, ircett:
temperature increase occurs only along ene-feet of the pipe on the fMf.containment side. o Ffut n, p u

. )
'

Based on the above it is concluded the trapped fluid temperature :
in valve 2CS-16.1 I and B will rezain the same when the valve is |

required to open on a SRAS. Since there is no change in the Bonnet -

trapped fluid temperature , it is concluded that Pressure Ipking '

in the valve will not be experienced, as long as the pipe uof valves 2CS-16.1 A and B is full of water at all tinsa. pstream
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Computer ID: PC01696 ( Isles ; ap2) IRIX 4.0.1 fue Jul 2511:19:41 EDT 1995 Johnaue 20369 Programs lleetino6 1905.1' Pages .T 9.'

CODE: NEATING6 1905.1 DATE: 7 25-95 TIME: 11:19:53 JosuAME: 20369 COMPUTER: APnet '

,

',

MAiluG6, A ptJLil-DIMNSIONAL NEAT CobeUCil0N CEDE WITN TEsrERAftstE-DEPENDENT INERMAL PROPEtilES, INut-LluEAR AND s
SURFACE *TO-SURFACE 80eDART CoelTIONS, FigufD SURFACE AmALYSIS TECmuleUES, As CNANGE*0F-PuASE CAPASILITIES. > s' .

biEAST STATE IquDELS II4Y BE SOLVED ST ElimEt OWERRELAEAfl0N Wilu E*.itAPOLAfl0N OR ST DIRECT SOLUTION TEcuMIGUES DPTSL OR DPSFA ANO N*g.
DPSSL FROM LINPACE. THE DIRECT SOLUil0N TECNuleUES ARE LintIED TO ONE AND TWO DIMEustouAL PROBLENS. -

TRANSIENT #etMELS MAT SE SOLVED af IsrLIClf TECeleLis (CaANC-NICOL 5ON OR SACKWMDS EULER), SY LEVI's EMPLICIT peo"EDURE, OR TNE
CLCSSICAL EMPLICIT Penrsaw. TWE TIME ETEP El2E FOR TuE IMFitCli TAAN5 TENT CALCULAfl0NS MAT SE A FUuCTIou 0F TME MAXI 8Eal
IE8FERATURE CNAuGE. ThE IMPLICIT TEClueleUE MAT hof M USED FOR PROBLEMS luv0LVluG CnANGE OF PnASE CALCiJLAilous.
EACO ARRAY WMOSE LEtGTR 85 A FUNCTION OF TuE INPUT LATA 15 VAstl ASLY DIMENSIONED EXCEPT FOR INE uuMBER OF MATERIALS I.
TuAI CAsl CHANGE PuA5E (Ceunt TO 5) As TuE muneta OF PARAMETERS la Asl ANALYitCAL FUNCil0N (EOUAL 1011).
MEAfluG6 U5ES IME SCALE FREE FonM aEA0 lug touilhES 10 PtDCE55 IIS Stassmap ImPUT GATA. - -

MEAllWG6 UAS MEJiiEN ST - * .' ,J'
O.C. ELROD ' '' - /
G.E. GILES ' ' # ''

W.D. TisttER
,

<

COMPUlluG AND TELErvam-ICATIONS Olvisl0N
MARTIN 9tARIEf tA EutRGY SYSTEMS, IWC.

-

"
SUILDluG K 1007. Italt 5 fir eso. 38 -

POST OFFICE 80K P '

OAK EIDGE, IEhut55EE 3?S31 -

PN0mE - 615-574 8667(GART GILES) OR FIS 624 8667
615 576-1759(EEu CulLDS) OR FIS 626-1759

,

TOIS RUN WITee stEATIuG6 CAN unsLE A seAxisase OF f uE FOLLOWIuG PARAmeETERS:
(C041ROLLEO SY TIIE USER fua0UGN mAMEList /0P110N/ IN INE luPUT DATA OR TNAOUGN A BLOCK DATA SUSFROGRAM),

MARPIS =20000, LAfflCE POINIS
MARAEG = 200, aEGIONS
M u MAT e 50,fe4TERIAts

, .
-.

25, 8IATERIALs Wiis renSE CMAseGE CAPA0!LiflES (FikED)seUCP =
MArlui = 50, INITIAL TEartaATUaE FuuCitous
ruuGN e 50, MEAT GEMEGAil0N FUNCil0NS
MAxtDC = 50, 30ueARY ciselflos FUuCTIOuS ,

IIARPgf . 50, P05til04 SEPEWEuf totanDARY TEMPERATURES * ' "J--

MARAFG s 150, flut GalD LluEs, SADIAL (OR X) ,.P "
_ 7;aMARTFG = 150, FlmE Gale Lluts, TutIA (OR v) li,. i f i .s:

-

Max 2FG e 150, Flut Gale limes, AXIAL (OR 2) *?| 0 <-

' ''MANFGL e 150, Flut Gale Lluss ALouG Ass? ANIS (CALCULATED) -

MARGGL = 100, GROSS GalD Lluts ALouG AsfY Amis (MAY WAVE SEEN REDUCED) - " ;I:
=== 50, AuALTitCAL ruuCitous W . ,,

stanPAR e 100, PARAfETERS PER AnALTIICAL FUNCTION (FIRED) *

MAXTSL e 50. TAminam FassCTIONE $ p
MMPAS = 50, Palas PER T m mam fyleCilolf

. ,, *h
r. i;;Q.f[g,, c

.

SIMPRT e 100, STAeAAD PelWTOUT TI8ES ' N )s'
- a J,.

ee43N5N e 50, noses FOR sPECIAL IIoulTORiteG OF TEMPERATURES ' - MW M* * '

pt4X5PC e 100, SPECIFIED PLAsIE PelWTOUT TIIEES Ur* 'A 't*

, 844X5PL e 100, PLAuf5 PetWTED FOR fuREE DisEN$louAL 8000ELS . < y hl.d, S*W,(1 - _ .. .. *

s%R542 e 600, SUEFACE 10-SIAFACE ColusECTORS . !iT *2 A' ,% h ,*?,.}
|kkN$ }| ; j. d, y,

h6 h @ ';h $'M" ' i

4 i.d* 3 O 'f >'

c a. mw :;:&s;w. , . ./ r.' cm g3, - s *,

(t. f . ' N:.t, | h U %..
__ Y:'R _ .. k
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Computer 10: PC01696 ( leesco ; ap2) IRIN 4.0.1 fue Jul 25 11:19:41 EDT 1995 Jotnames 20369 Programs usatino6 1985.1 " Pages 8 1, ,. .

, ~ - [l' U;;
.

n'- . ' '<; V ~. ."C'-
fellDid a 200, SAND lelDie FOR STEADT STAft DIRECT SOLUTION TECaul0VE

s L;
.I

telMEN e 3, DIMEuslCuts ALLOWED ._i> -t , .
* - f, 3,<4 ,

d L * ', , s'.. '*
, . . ,

ANALISIS COMPONENTS ALLOWED BT SLOCIData,(f), sof ALLOWED,(F):
* * -*-

5

CLASSICAL EXPLICII ( CEP=T) %'U''/'[f@' ?g- *$;
DitECT $0LUilou (55) (DitECT.I) ,, ,; ., '

.,,

;

LEVI E3ftAPOLAflOf ( LEvl=T) - , * ,y 4 . .G.
,

'

M-|
MAT CENERATION ( MGENsi) _ : G . <. ~,

aTaANSIEuf IIFLIClf (IMPILGsi) ,, ,"

CnANGE OF PnASE DELiFG=F) -

-3 c-
-,' _ ' ,

': ' '* , -

FiguED SCLeEMRIES ( FIu=F) i, 7.2, ,

c.: .,42posillom oE n moEst ,
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Causuter 10: PC01696 ( listeo ; ap2) Ittu 4.0.1 fue Jul 25 13:19:41 Eoi 1995 Johnames 20369 tregram: seatino6 1985.1 1 : Pages- W e oq i ' '?. . ,

,a 3 c,

.. ,,

INPUT BETURE ,

Joe DESCR!Pilos += rweco - silloiene 2 pipe free esmp to volve.millpipe,rev.1
'

. v;n,..m
." ' ? '-,

"

T M PacetEM WILL SE TERM 14ATES AFTER 999 SEconD5 .
, . . . , ,

GE0Miti TTPE muleft 3 (OR EZ ) .f''.." . s N.
'

.

#['];D . -s, . J D . . .?'M*p/ 2
' - -

'Pe0sLEN fiPE IAseER 2 .

12311AL ilME O.00000000+00
'

,

Ji.afImAL 1IME 8.000000tD+00 ,'. t %' o;f 'j |f.e '

* -/ .'

ilME IBCaEM ui 0.00000000+00
IF RADI All0N IS luv0LWED. TEprERAiumE UulI$ ARE ASSUMED TO SE IN DEGREES FAlutENNEli. M W '. r @'-~ # *

, 3 4.e' j e@y+W.u w w,..r ,1 - ' MTEls IS A NEW P90SLEM. ,'
-

t
. ....g

DEFlulflou 0F fupUf/ou1PUT Units ten CASE enseEE 1 .t m,.,y,.'e. -

. ..-.e *

, t ': 7,3 c - -:

, PM )@.9W[~ ' 'c.m .W ' ' . Pf - '

,

Uuti uunsta DEffelilou- mA4 u0
'; telu ' 95 tiemmi luPui 3ATA SET (OPilount)
' IECup 5 INiilAL INPUT DATA SET ,,., ,.,, .d' ' \ [.".;.{ _ , "

.' h%:i !-c *
-: 5IEtace 9 Eseca nE55 AGE DATA SET (OPil0uAL) .

.

IMATLS 39 MATEalAL P90PERilES LitaART DATA $Ei (OPil0uAL) I,[,;, . ' .y };-m,

T a f- '.,-
IE 4 STASAA0 luPUT SATA SET 3

,
W. . ,p, .10 6 STAseAA0 (EITPUT SATA SET s.

'

- - . 7 .% -
'[.* ' r $ .Z ')t b'i - % ., ,3

,

IPLOT 19 PLOT DATA SET (OPTIcuAL) , "-
.

;' IPLOTO.29 OLD PLOT DATA SET FGt BEliART CASES (OPil0NAL)

' d Q .M " > *- ',- / ' ' ** * 7i; |.; ' *
> - .*IEECLG 80 attoa0 LEmGia In stuGLE UDADS FOR BINART DATA SET ON Unli ISIN (MAslMum 0F 80) -

*. ITPlu 69 lulTI AL TEMPfaAftmE DATA SET (OP180NAL) Q.f W M.sp' n- r . . ; % .
*

IIPolli 49 Fluni TEMPfaATURE DATA SET (CPilouAL) } nte . >< . s.
e -; ..,. ; n *g4p;' A ,' .. ~

.a,

. " , u;& .W- -enseste of PAaAMETEas sPECirits si Tut luPut oATA. ..i ~* : . g

,. M b . M ,.s-- v".' '7. L *,
se.neEt OF afsloes 4 v,ffsp *

nasett OF nn1 Eel 4Ls 3 * ~ 9 jh M, [[Q.'[. .,4[
,

-

*
Insett OF istilAL.TEleERATURE FUNCitous 1

,'"$'o /* $ ' '
'

EUseER Of NEAT CENERA!Itut FUNCTIOut 0
WUsett CF O''FEREuf KlWSS OF ecuenalES 2 . . s '/S!- o 4

-

J '-N [t |, ;1,'Y 9 , ...
' *

ImpeER Of PolWTS IN GROSS N OR R LAfilCE $ - ,*

Insett OF POIW15 fu GRv55 i on inETA LATTICE 1 'q u .

.' ,. .j N b' 4;-7.'.
. 4. a r .'Impett OF Poltis 14 GAOSS 2 LAf flCE 5

Q...empeER OF ANALitic FUNCTIOws 0 ..
.

, . .

kOl.b*..[pg"fi-. .f;& . f I%j M$i(M
7/f* yi ..--uupeER Of TASULAR IUNCil0NS 4 ~'9

* M; f.insets Of TaAsstEmi Palui0UT 11MES 1

.M y r ,. M. w.I. bd< ;i y% - ,- 'I.
.

s <

.Y_ d%. N.5h[g'[. N $
- . -

, p.M* 3 f .s. ,w,ogy.:m.g
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Computer 10 PC01696 ( luD G O ; ap2) leix 4.0.1 fue Jul 2511:19:41 EDT 1995 Johname: 20369 Pro 8 rams meetin86 1985.1 Popes 17

295 1.1800D+00 296 1.1800D+00 297 1.1800D+00 298 2.29700*00 299 4.0408D+00 300 4.0400D+00
- 301 4.040e0+00 302 4.040eD+00 303 4.040eD+00 304 4.12630+00 305 7.17960+00 306 4.9151D+00
b 307 4.91510+00 308 8.56330 03 309 3.30060-04 310 4.6900D 03 311 1.18000 00 312 1.18000+00

313 1.10000+00 314 2.297C0+00 315 4.040eD+00 316 4.04080+00 317 4.040e0+00 318 4.04000+00
319 4.06080+00 320 4.1263D+00 321 7.1794D+00 322 4.9151D+00 323 4.91510+00 324 8.54330-03
325 3.30060 04 326 4.690eD 03 327 1.1800D+00 - 328 1.18000+00 329 1.180a>00 330 2.29700+00
331 4.04000+00 332 4.M0eD+00 333 4.0408D+00 334 4.0408D+00 335 4.04080+00 336 4.12630+00
337 7.1794D+00 338 4.91510+00 339 4.9151C.00 340 8.56330-03 341 3.30060-04 342 4.690eD-03
343 1.1800D+00 344 1.1800D+00 345 1.18000+00 346 2.2970D+00 347 4.040eD+00 348 4.M0eD+00

I349 4.04080*00 350 4.0400D+00 351 4.040eD+00 352 4.12630 00 353 7.17940+00 354 4.91510+00
355 4.91510+00 356 8.56330 03 357 3.30060-04 358 4.6900D-03 359 1.1800D40 360 1.18000 00
361 1.1800D+00 362 2.2970D*00 363 4.06000 00 344 4.04000 00 365 4.0400D.00 3e6 4.0408D*00
367 4.0608D+00 368 4.12630+00 369 7.17960+00 370 4.9151D+00 371 4.91510 00 3 72 8.56330-03
3F3 3.3006D 04 374 4.6900D-03 375 1.18000+00 376 1.1800D*00 377 1.1800D*00 3T8 2.2970D*00
379 4.0400D+00 380 4.0600D*00 381 4.06080+00 582 4.0400D+00 343 4.0600p 00 384 4.12630+00 |
385 T.17940+00 386 4.91510+00 387 4.91510+00 388 8.56330-03 389 3.30060 06 390 4.690eD-03 |

301 1.18000+00 392 1.1800D*00 393 1.18000+00 394 2.29700+00 395 4.04080 00 3% 4.04000+00
30T 4.0402+00 398 4.06080+00 399 4.04080+00 400 4.1263O+00 401 T.17940 00 t02 4.91510+00
403 4.91510+00 404 8.56330 03 405 3.30060-04 406 4.690eD 03 407 1.1800D.00 608 1.18000+00
409 1.1800D+00 410 2.2970D+00 411 4.040eD*00 412 4.06080 00 413 4.04080*00 414 4.04000+00
415 4.040m+00 416 4.12630 00 417 F.17960+00 418 4.91510+00 419 4.91510+00 420 8.56330 03
421 3.30060 04 422 4.690eD-03 423 1.1800D+00 424 1.1800D+00 425 1.18000+00 426 2.29T0D+00
42T 4.04000+00 428 4.0408D*00 429 4.04080*00 430 4.040eD+00 431 4.0400D+00 432 4.12630+00
633 T.1T940+00 434 4.9151D+00 435 4.91510+00 436 8.56330-03 437 3.3006D 04 438 4.69000 03
639 1.1800D+00 440 1.18000+00 441 1.1800D+00 442 2.2970D+00 443 4.0408D 00 444 4.0408D+00
645 4.0408D+00 446 4.04080+00 44T 4.04080+00 448 4.12630+00 449 7.17940 00 450 4.91510+00
651 4.91510+00 452 8.5633D 03 453 3.30060-04 454 4.69080-03 455 1.1800D.00 456 1.1800D+f0
457 1.18000+00 458 2.2970D*00 459 4.0600D+00 460 4.04000 00 461 4.060eD+00 462 4.04000400
403 4.0400D+00 464 4.12630 00 465 7.17940*00 466 4.91510+00 467 4.9151D*00 468 8.563 9-03
469 3.30060 04 470 4.69080-03 471 1.18000+00 4 72 1.18000+00 473 1.1800D+00 474 2.??T00+00
6F5 4.040Ep*00 476 4.0400D 00 4TT 4.04080+00 478 4.06080+00 479 4.0400D.00 485 4.12630+00
681 T.16460*00 482 4.90810 00 483 4.9081D*00 484 8.56320 03 485 3.30060-04 846 2.54200 03
487 1.18000+00 488 1.18000 00 489 1.1800D+00 490 2.2970D+00 491 4.0400D*00 492 4.04080+00
&93 4.C4"*D*00 454 4.06020 00 495 4.06080 00 696 4.12630+00 497 7.14950+00 498 4.9010D+00
W9 4.501ro+no Sf'O 3.5632D 03 501 3.300eo 04 502 3.307T0-04 503 T.1495D+00 504 4.9010D+00
505 4.90100+C0 506 8.56320-03 507 3.300e-04 508 3.3077D-04 509 T.14950 00 510 4.90100+00
511 4.90100+00 512 8.56320-03 513 3.3002-04 514 3.3077D-04 515 T.14950 00 516 4.9010D+00
517 4.9010D+00 518 8.56320 03 519 3.30060-04 520 3.30T70 04
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! Ceeputer to: PC01696 ( lucICO ; ep2) 18tx 4.0.1 Tue Jul 25 11:19:41 EDT 1995 Jolmanes 20369 Pro 9rma: seatino6 1985.1 Pa9el 19 ,

C AfluG6 1985.1 nusco - mittstone 2 pipe from susp to valve,mittpipe,rev.1 APnet

JosuAPE: 20369 11:19:56 7-25 95
MAP OF INE NODE uuM8tts

GROS $ GRIO 1 2 3 4
I I I I

d'Flut CRID 1 2 3 4 5 6 7 8 9 10 11 12 13 :

OISTANCE -0.24 0.24 0.49 0.73 0.98 U.97 1.00 1.25 1.50 1.75 2.00 2.50 3.00 -

'M
1 1 0.00 01 -- - - 1 -- - --- -- 2 ---- ----3 - - - - -- 4 8 - --- - - -5- - -- - 61 -- - - - - T- - - - - 8- - - - - - - 9- -- -- - - 4 0 ---- t 1 --- - 12- -- *

2 0.25 08 1T 18 19 201 21 221 23 24 25 26 27 28 . .

3 0.50 Of 33 34 35 361 ' 37 38I 39 40 41 42 43 44 *

4 0.75 01 49 50 51 521 53 54I 55 56 57 58 59 60

5 1.00 01 65 66 67 681 69 701 71 72 T3 74 75 76
6 1.25 01 81 82 83 841 85 861 87 88 89 90 98 92
7 1.50 03 97 98 99 1001 101 1021 103 104 105 106 1t,7 10R

' -

8 1.75 01 113 114 115 1161 IIT 1181 119 120 121 122 123 124

2 9 2.00 Of 129 130 131 1321 133 1348 135 136 137 138 139 140

10 2.50 01 145 146 147 1481 149 1501 151 152 151 154 155 156 . .

Il 3.00 01 tot 162 163 164I 165 1661 167 168 169 170 171 172

12 3.50 Os ITT 178 179 1801 181 182 183 184 185 tts 187 188 -

13 4.00 01 193 194 195 1%I 197 1981 199 200 201 202 203 204 + .

14 4.50 01 209 210 211 2128 213 2148 215 216 21T 218 219 220 -

3 15 5.00 - 01 225 226 227 1 81 229 2301 231 232 733 234 235 236
,

16 6.03 ' 01 241 242 243 44I 245 246l 247 248 249 2>0 251 252
' 01 261 2621 263 264 265 266 267 26817 T.05 01 257 258 259 ,

'

18 8.08 01 273 274 275 2761 277 2781 2T9 280 281 282 283 284 A '-
. 4

19 9.11 01 289 290 291 2921 293 2941 295 296 29T 298 299 300 "q.. [
''

20 10.13 01 305 306 307 3081 309 3101 311 312 313 314 315 316
21 11.16 03 321 322 323 3248 325 3261 327 328 329 330 331 332
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^:

, -

22 12.18 01 23T 338 339 3401 341 342I 343 344 345 346 347 348 . r

23 13.21 01 353 354 355 35el 357 3581 359 360 361 362 363 364 W * .-'
I4 14.24 01 369 370 371 3721 3T3 3741 375 376 377 378 379 380' N_''
25 15.26 03 385 386 387 3881 389 3901 391 392 393 394 395 396 5

27 17.52 DI 61T 418 419 4201 421 4221 423 424 425 426 427 428
. @'

_

26 16.29 5! 401 402 403 6048 405 4061 407 408 409 410 411 412 % ..

28 18.34 01 433 434 435 4361 43T 4381 439 440 441 442 443 444 ' '
.. j' . ~
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--*
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.,
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. i,

; , |', ;,.: f. ~.;'' 3 ;; f.:grb .p. :yt:.y., '
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1 p.. 7pf n. .. .. .: a . m ;. n p, .. .r.y . . .:, r n .-a . ,;;e, ^ ~s..n vi,
. . . . . . . .

.

.

We|3 K n ;d.ips (v)9(Maximum Temp in Conminment: 300*F (conservative) aRer LOCA gh; gg, ,, .
.

~ R~t
[hh[.b.f. '.|, MD Initial Fluid Temperature in pipe 24"-HCB 1:' 120*F before LOCA ? y,Q T*
2. m . -c . , 8 Mili M Tanpeinture in'the Valve Chamber:' 88'F before' LOCA ? '/ ' 7. .p...

-

^
. .

. ',2 ' ' ' ~ . (vill) . Maximum Temperature in the Valve Chamber aAer LOCA: 88'FI ' ' J' .gif,
.yg ..,.

Calculation must follow all QA documentation requirements per Procedure E 30 ih[d!.1
4.

,

02 tent revision) M.. . .'. I,
,'' * d c:''p < 1

M.; |

5. Schedule for completion is Tuesday, January 31,1995. :;M. i,' ;
.. :

.

c,

%@;'g6. Your budget including preperstion and checking is 40 hours: Charge No. 6041.006
.

'}(If you have any questions, please contact me. ;.
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fComputer 10: PC01696 ( IIe!GO ; ap2) latz 4.0.1 fue Jul 25 11:19:41 EDT 1995 Jetname: 20369 Pro 9rees meeting 6

*^ D.+%;Qfd ? rx0c.Mr

JosamE: 20369
' *S'f ;t M'eQ} hte;Q-

. . .

is
NEAftuG6 1985.1 maco oltistone 2 pipe from sum to valve,mittptpe,rev.1 APnet

"c*A .*11:19:56 7 25-95 : .

/ 4 " P' * *'W OF INE m0DE u w SERS **

Caost Gale 5 |t . |. ,'--

.u .

| '
$t ?.' '

Itut CaID 14 15 16 IT --

DIlfAncE 3.50 4.00 6.50 5.00
*e +

1 1 0.00 13 ---- 84 - --- 15- -- --161

2 0.25 29 30 31 328
. -

3 0.50 45 46 4T 488
4 0.75 61 62 63 641

-

,^ -

5 1.00 TT 78 79 80s .' / '' ~'

6 1.25 93 96 95 968

" ' N* M"o C.
-

T 1.50 109 110 til 112t * '

8 f.75 125 126 127 128I
2 9 2.00 141 142 143 1441 J ,. , , ,'

10 2.50 157 158 159 160t l'; . y . , - Q'y ,' '

11 3.00 t73 IT& 175 1768 * t- 6 s i.'. ,
"'

8 .
12 3.50 189 190 191 1928 .. --

'

13 4.00 205 206 20T 2088 ,1,E !' t . . .. ,fdQ
''

14 4.50 221 222 223 2248 - i
- - j .,'

3 15 5.00 23T 238 239 2601 * * 'TN, ? Y 'i'' G $'t ~

.

'. ' ,
' '' "

.-

16 6.03 253 254 255 2561 -M
IT T.05 269 270 278 2721 ' i. [;.$ D

-

'

- 7'' .''': / ['Ab.18 8.08 285 286 2ST 288I ; *<

19 9.11 301 302 303 3068 . .

*i 2i4 3 A.jc i l
20 10.13 317 318 319 320I t

* , % r*yr.
21 11.16 333 336 335 336 .. d J: s.~y Q _ .s 4 ,1.? ye.222 12.18 349 350 351 3528
23 13.21 365 366 367 3681 pp.yfSp.gg~J . -

e

24 14.24 381 382 383 384 ' .; , f g . C . '- .

25 15.26 397 398 399 4003 <*d '-
'~

*/ i ? '. *'/~
26 16.29 413 414 415 4161 I* f'[gp f*f. [ji.je. k .. '. .'g,
27 17.32 429 430 431 4328

r O i : D,1% WY..J "Q-?.# -
' N:
4

28 18.34 445 446 44T 448
'.

'~V4 '*

29 19.37 461 662 463 664I

- y y h:g.yvy7'M;I .
.

,,I's dN/. cd 'MyY (4 ,f*7|* 30 20.39 4TT 478 419 680I - *'$.0 9 j . . r.* V n:
"

.

4 31 21.42 --493------496------495-- ---4968'- g.jW: 34 ^
32 22.42 0 0 0 O!

$$[Mf%@<Qff,37 ' . 'a."
- ".rt?m n.n - $y@*b

< f .f . - :o
33 23.42 0 0 0 08 -**

- ,

}4 24.42 0 0 0 Of
$ ''35 25.42 -- -9--------9------ -S--- --- 91+-
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!j FROM: N. B. Patankar

1 *

s. <} SUBJECT: NUSCO - MILLSTONE UNIT 2 $
| CALCULATION TO ALLEVIATE PRESSURE LOCKING IN Q !

VALVE 2CS-16.1 A AND B
i

i

| Based on our discussion, please perform a calculation to determine the valve (2CS-161 A and
! B) bonnet temperature, after LOCA considering that the piping (24*-HCB-1) upstream of the

valve is full of borated water upto Elevation (-) 22 feet. The following input is provided for this
*

: calculation:
i

i 1, Valve 2CS-16.1 A and B Data:

(i) Size: 24 inches, parallel wedge type gate valve.150# ANSI rating !
(ii) Details of Valve: See Drawing No. 25203-29050. Sheet 15. Rev. 0,

! (iii) Maximum Bonnet Internal Pressure to Open Valve = 150 psig
-

,

l.
(iv) Maximum Differential Pressure Across Both Discs = 150 psig,

.

2; Piping Data (24"-HCB 1):
.

\(i) 24 inch dianieter, Schedule 10s. Stainless Steel (ASTM A312. Type 304)
(iil Piping Classification: HCB per Spec. No. 7064 MS 3. Rev. 6
(iii) Piping Configuration: See Drawings Nos. 25203 24030. 25203 24026. FSK-M-

.

010,25203 20150 Sheets I and 2 )
!.

'
3. MOV Program Design Basis Information (Ref. Cal No. 89-078-870ES, Rev. 03 dated I

7/26/93, Appendix "O" page O 3 of O 5)
:
'

(i) MOV 2CS-16.1 A and B Elevation: (-) 28.77 feet [28 (eet 9% inch]I (ii) MOV 2CS-16.1 A and B End to End Dimension: 2* 8* 6'

(iii) Valve Upstream Pressure after LOCA: 42.2 psig 4.

Valve Downstream Pressure after LOCA: 19.6 psig
.4 liv) Sump Recirculation Actuation Signal: 44 minutes after LOCA E.

(when valve is required to open)
..

,

k

_ _ _ _ _ _ _ - - - - - - - - - - - - " ' - ~ ^

c , . .j '


