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RAYTHEOR NUCLEAR INC.

o ™o e i wert 4o 9. 3
en. oY Zaa ATE 20U9 omw. 16 - . o
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peoJEcT __iiiistene Wnis 2
SsRcY _yalve 208-36.1 A aed R Sorowt Fluld Tempecaturs Following L22%,

To calculate the Containment Sump Outlet Isclation Valve

(2CS5~16.1 A & B) bonnet temperature after LOCA considering that the o ,
piping (24-HCB-1) upstream of the valve is full of borated water up wi

ti -) 2% feet. RI
to Elevation ( )2‘_5 ee '1/“/”
3.0 APPLICABLE CODES AND STANDARDS
None

4.0 METHODROLOGX

In order to calculate the temperature of the trapped fluid in the

valve bonnet, this calculation uses the HEATING6 computer code to %)
performs a transient heat transfer analysis of the pipe filled vith £l
water. The calculation considers a duration of

n'w attor',/‘
LOCA, before the receipt of Sump Recirculatio uation Signal kel
(SRAS) when the valve 2CS~16.1 A and B amd opaen.

All of the input data in contained in Referencesi—{htbached). ﬂ
Al
[ tnd 4 ( LPtChnn T e

5.0 ASSUMPTIONS Bude )| Taps

There are no assumptions in this calculation. '

6.0 REFERENCES

1) Memo from N. Patankar to M. Zuzovsky, dated 1/24/95, NBP-95-
001, Attached.

2) "Principles of Heat Transfer®, F. Kreith, 3rd Bd., 1976.
3) Piping drawing No. 25203-24026.

4) Pvmme fm L. Prscrric Lo Jn. Cliokis Auteet £l
,culiu‘, 1995 £ee~95-r79 | alkehadaumt C, k(%
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7.0 CAICULATIONS

The calculation uses HEATINGG6 to model the pifc (24" ~HCBE~1) from
elevation (=) feet to the valve. The pipe is filled with &/
borated water and is Schedule 10S stainless steel. As depicted in 7%/75
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 »

chamber temperature of £5°". The containment temperature is 120°F
before LOCA and J00°F after LOCA.

¥ Apwia o
The water in the pipe is stagnant for 44—minutes following LOCA| A/
vhen Recirculation Mode starts. 74?2(5

The pipe outside diameter is 24" and the inside diameter is 23.5%. 2 i

m feet of the pipe are embedded in concrete. 1R
-

Yokf5
The following proparties are used in this calculation (Ref. 2):

MATERIAL Conductivity Density Specific Heat
(Btu/hr-ft-F) (1lb/frt?) (Btu/lb-F)

WATER 0.353 62.2 0.998 at 80°%F
0.391 55.6 1.050 at 350°F
STAINLESS 8.7 488. 0.11 at 232°%F
STEEL 9.4 - - at 212°°
10.9 - - at 572°%
CONCRETE 0.7 140. 0.20

The HEATINGS solves the heat conduction through the water, pipe
wall and concrete with the following boundary conditions: on the AM i

containment side the wvater temperature 0°F initially and then
increases to 300°F for the following «-m't'o and near the valve| kI

inlet the pipe is cooled by free convection to the chamber air at Y t95
a temperature of 88°r.
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oATE 20098 e A W

CaD. WY M-__ BATE o B W, gt o0y s
A

LaL . - - FIALN
PRoUECT _8iiistene Uit 2 LA
SRJECT _yalve 263-16.1 A and § Seret Pluld Tameraturs fol loving LOCA o

HEATING6 input:

nusco - millstone 2 pipe from sump to valve

999 3 20 +38§

REGIONS

110.00 .,979 0. 0. O.
100600010

22

1000001

3 3 1.00 5.00 0. 0. 0.
1

4 2 .979 1.00 0. O.
1002

MATERIALS

1 water 001, -1 -2

2 sstesl 0 0488. .11
3 concret .7 140. .2
INITIAL TEMPERATURES

1 100.0

BOUNDARY CONDITIONS

2 1 88.0

00 .18 .333

XGRID

0. .979 1.0 2.0 5.0

4 24 6

ZGRID 2l 4t 25 4

0. 2.0 5.0 25+92 29+92
8 6204

TABULAR FUNCTIONS
80. .353 350. .391
80. 62.2 330, 55.6
32. 8.7 212. 9.40 572.
0.0 120. .001 300. 100.

PRINTOUT TIMES
ey

STEADY STATE PARAMETERS

-20

2979 <5 4a

979 1.00 0. 0. 0. 25v9d—afres 2/ 42

25v9R 2/ . 4L

Ut 2542
2554 2952

-3

10.9
300.
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.
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INIT
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8.0 RESULTS AND CONCLUSIONS

8 hes W
The results of the analysis show that after the %1/}9
following LOCA, the temperature of the borated water upstrean of W :
the valves (2CS~16.1 A and B) does, change from its initial '
temperature of 89.1°7. During the b&iﬁ»’w following LOCA the| K/

temperature increase occurs only along eme-feet of the pipe on the|7lsy¢
containment side. <o feet o 0

Based on the above, it is concluded the trapped fluid temperature
in valve 20S-16.1 A and B will rerain the same vhen the valve is
regquired to open on a SRAS. Since there is no change in the Bonnet
trapped fluid temperature , it is concluded that Pressure Lo~king
in the valve will not be experienced, as long as the pipe upstream
of valves 2CS~16.1 A and B is full of water at all tim:s.
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Computer ID: PCOWSOS ( 1WOIGD ; sp2) IRIX 4.0 Tue Jul 25 11:19:41 EDT 1995  Jobname: 20369 Program: WNeatingd 1985.%  Pager 2 5
tnor ..a-«uun for REATINGS 19685.1 on ’cﬂm (d)

User Nanusl: "MEATINGS: A Multidimensisnal Weat Conduction Anelysis i a7 433

with the Finite-Difference Formulation™; Program 2093, i
Applied Physics User’s Mamml for Safety-related Computer

Programs, Volume Vv, Ebasce Services [ncorporated,

Decesber, 1988 with the foilowing exceptions:

1) Namel!st input is not permitted
2) input dets must be contained in the file named L
as the first (1) argument to the hé proc - - -
e.9. -gelitvhé proc Input.data )
3) User-written subroutines, if any, mat be contsined
in the ﬂ!oo—iumm(b argument to
the hé_proc and the name MUST end in: .f ’
e.9. -galibt/hé _proc input.data user.subroutines.f 753
4) Elapsed OV time is not printed
S) Restart files mst be unformatted (writes fort .49, reads fort.69)
6) Plot binsry output file is fort 19

Software Persorvwel: Please consult the current corporats Software Status Report.
Usar Assitence: Moty Tutowsky, ext. 3378, user-name moty

Computar Systes Manager: Morris J. Badrisn, ext. 3137, user-name morris
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Computer 101
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Mot ol wdl

PCOVSRS ( IWIGD ; apd) IRIX 400 Tue Jul 25 11:19:41 EDT 1995  Jobname: 20369 FProgram: Heatingé 1985.1 Page: 3§

DEFINITION OF INPUT/QUTPUT INITS

UNIT MAMRER DEFINITION

SINARY INPUT DATA SET (OP7IONAL)

INITIAL INSUT DATS SET

ERROR MESSAGE DATA SET (OPTIONAL)

MATERIAL PECPERTIES LIBRARY DATA SEV (OPTIONAL}

STAMDARD INPUT DATA SEY

STANDARD QUTPUT DATA SEY

PLOT DATA SET (OPTIOMAL) 2
OLD PLOT DATA SET FOR RESTART CASES (OPTIOMAL)

QECORD LENGTN IN SINGIE WORDS FOR RINARY DATA SET O UMIT ISIN (MAXIMUM OF BO)
INITIAL TENPERATURE DATA SET (OPTIONAL)

FINAL TENPERATURE DATA SET (OPTIOMAL)

P o i o8
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Computer 1D: PCOYERS ¢ IMDIGD ; apd) IRIX 4.0.% Tue Jul 25 11:19:41 EDT 1995  Jobname: 20349 Program: Heatingd 1985.1
CODE: MEATINGS 1985.1 DATE: T7-2%5-95 TIME: 19:19:58 JOBMANE : 20369 COMPUTER: APnet

KEATINGS, & MULT)-CIMENSIONAL MEAY COMDUCTION CODE WITH TEMPERATURE -DEPENDENT THERMAL PROPERTIES, WON-LIMEAR AND
SURFACE-TO-SURFACE SOUNDARY CONDITIONS, FINMED SURFACE ANALYSIS TECKNIOUES, AMD CHAMGE -OF -PHASE CAPABILITIES.

STEADY STATE MODELS WAY SE SOLVED BY EITHER OVERRELAXATION WITH E.TRAPOLATION OR 8Y DIRECT SOLUTION TECHMIGUES DPTSL OR DPSFA AND
OPESL FROM LINPACK. THE DIRECT SOLUTION TECHNIOUES ARE LINITED TO ONE AND YWO DIMENSIOMAL PROBLEMS.

TRANSIENT MODELS MAY 3£ SOLVED @V INPLICIT TECHMIGUES (CRANK-MICOLSON OR BACXUARDS EULER), BY LEVI’S EXPLICIT PROZEDURE, OR THE
CLASSICAL EXPLICIT PROCEDURE. THE VIME STEP SIZE FOR TME INPLICIT TRAMSIENMT CALCULATIONS MAY BE A FUNCTION OF THE MAXIMM
TENPERATURE CHANGE. THE IWPLICIT TECMMIGUE MAY NOT BE USED FOR PROBLEMS INVOLYING CMAMGE OF PRASE CALCULATIONS.

EACH ARRAY WHOSE LENGTH IS A FUNCTION OF THE INPUT DATA IS VARIABLY DIMENSIONED EXCEPT FOR THE NUMBER OF MATERIALS

YHAT CAN CHANGE PHASE (COUAL TO 5) AND THE NUMBER OF PARAMETERS IN AN ANALYTICAL FUNCTION (EQUAL 7O 11).

MEATINGS USES THE SCALE FREE FORW READING ROUTINES 1O PEOCESS ITS STAMDARD INPUT GATA.

MEATINGS WAS VRJITTEW §Y

p.C. ELROD

G.E. GILES

W.D. TURNER

COMPUTING AND TELECOMMUNICATIONS DIVISION

MARTIN MARIETTA EMERGY SYSTEMS, INC.

BUILDING K-1007, MAIL STOP wO. 38

POST OFFICE BOX #

OAK RIDGE, TEMMESSEE 37831

PHONE - 615-574-B667(GARY GILES) OR FIS 624 8667
615-576- 1TSO(XEM CHILDS) OR FT§ 626-1759

THIS RUN WITH NEATINGS CAN RANDLE A MAXIMUM OF THE FOLLOVING PARAMETERS:
(COMTROLLED BY THE USER THROUGH MANELIST /OPTION/ IN THE INPUT DATA OR THROUGH A BLOCK DATA SUBPROGRAM)

MAXPTS , LATTICE poINTS
MAXREG , REGIONS
MAXMAT , MATERIALS

, WATERIALS WITH PHASE CHANGE CAPABILITIES (FIXED)
o HETIAL TEWPERATURE FUNCTIONS

MEAT SEMERATION FUNCTIONS

SOUNDARY COMDITION FUBCTIONS

POSITION DEPENDENT BOUMDARY TEMPERATURES

FINE GRID LINES, RADIAL (OR X)

FINE GRID LINES, THETA (OR Y)

FINE GRID LINES, AXIAL (DR 2)

FINE GRID LINES ALONG ANY AXIS (CALOULATED)
GROSS GRID LIMES ALONG ANY AXIS (MAY SAVE BEEN REDUCED)
AMALYTICAL FUNCTIONS

PARAMMETERS PER ANALYVICAL FUNCYION (FINED)
TABULAR FUBCT IONS

PAIRS PER TABULAR FumCTiOow

STAMDARD PRINTOUT TiIMES

WODES FOR SPECIAL MONITORING OF TEMPERATURES
SPECIFIED PLANE PRINTOUT TINES

PLANES PRINTED FOR TMREE DIMENSIONAL MODELS
SURFACE - TO-SURFACE CONMECTORS

-

ssszasﬁg

150
150
150

e e )

88828238

-

Page: 7




Computer 10: PCOIEDS ( IDIGD ; ap2) IRIX 400 Tue Jul 25 11:19:41 EDT 1995  Jobname: 20369 Program: HNestingd 1985.1 Page: &

WIDTH = 200, SAND WIDTN FOR STEADY STATE DIRECT SOLUTION TECHNIOUE
ND [MEN = 3, DINENSIONS ALLOWED

ANALYSIS COMPONENTS ALLOMED BY BLOCYDATA (7). MO ALLONED (F):

CLASSICAL EXmLICHY L CEP=T)
PIRECT SOLUTION (S%) (DIRECT=T)
LEV] EXTRAPOLAT O™ ( LEVIsT)
TRANSIENT INPLICITY (IPFLG=T)
NEAT GENERAYION { NGEN=T)
CRANGE OF PRASE (WELTFGoF)
FIMNED BOLWDAEIES ( Fin=f)

POSITION DEPENDENT
SOUNDARY TEMPERATIRES (L8O =F )




JOB DESCRIPTION «« mmco - wilisione 2 pipe from sump 12 valve allipipe rev.t

THE PROBLEN WILL SE TERNINATED AFTER 999 SECONDS
CECMETRY TYPE MUNRER 3 (OR R )

$ PROBLEN TYPE WMBRER 2
INITIAL TINE 000000000 +00
FINAL TimE 8 . 00000000 +00
TINE INCREMEWT 0. 00000000 +00

1F RADIATION IS INVOLVED, TENPERATURE UMITS ARE ASSUMED TO BE IM DEGREES FAMRENME|T
THIS 1S A NEV PROBLEN,

DEFINITION OF TWPUT/OUTAUT UMITS FOR CASE moeEs L]

Ll
LLEL
1ECN0
1ERROR
ImATLS
L]
io
IPMoT
IPore
IRECLE
1PN
1TPOuT

MMEER OF PARAMETERS SPECIFIED BY THE 1wPUT DATA

¥ BWRE R
WRER
EMRER
Lt 1)
lat 1}
WBRE &
-gf E
Ll d
L 4
WUNBE R
- S

Computer 101
INPUT RETURN

2

. Bl
oo rCaw

2%

-~
©

LRV INRRR

POOYEDS ¢ INBIGD ; apd) IRIX 420 Tue Jul 25 11:19:41 EDT 1995  Jobrame: 20349 Srogram: Neatingd 1985.1 Page: 9

UNIT SUMBER DEFINITION

SIRARY 1NPUT DATA SET (OPTIONAL)

INITIAL INPUT DATA SEY

ERROR WMESSAGE DATA SEY (OPTIOmAL) : o
MATERIAL PROPERTIES LIBRARY DATA SET (OPYIOWMAL) .
STANDARG T4PUT DATA SET

STANDARD OUTPUT DATA SET

PLOT DATA SET (DPTIONAL)

OLE PLOT DATA SET FOR RESTART CASES (OPTIONAL)

RECORD LENGTR 1¥ SINGLE WORDS FOR BINARY DATA SET ON UNIT IRIN (WAXIMN OF 8D)

INITIAL TENPERATURE DATA SET (097 0mal )

FINAL TENPERATURE DATA SET (OPTIOmAL)

REGIONS

MATERIALS

IRITIAL TEMPERATURE FumCTiONS
HEAT SENERATION FumCTIONS
PIFFIRENT K1WDS OF BOUMDARIES
POINTS IN GROSS X OR ® LATTICE
POINTS 1% GRUSS ¥ OR TRETA LATTICE
POINTS IN GROSS 2 LATTICE
ANALYTIC FumCTIOWS

TABLAR FUNCTYIONS

TRANSIENT PRINTOUT TINES

- POV NN e
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PCOTSSE ( TNDIGD ; mp2) IRIX 4,01 Tue Jul 25 11:19:41 EDY 1995  Jobrmee: 20349 Program: Neatingd 19851 Pager 1%

Computer 101
FINE LATTICE LINES GENERATED BY MEATINGS

X OR B FIME LATTICE LiNES
2 0. abATSO
7 1. 00000C
7 2.
” B
1 FINE LATTICE LI
1 0. 2
L] t. 7
" 5. L1
16 6. 114
2 11157500 2
26 16.288730 27
n 21.420000 32

THIS PROBLEM INVOLVES TEMPERATURE -DEPENDENT PROPERTIES.

THIS PROBLEM CONTAINS 520 wODES.
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Computer 1D: PCOTESS ( 1D . G0 ; apd) 101X 4.0 Tue Jul 25 11:99:41 EDT 1995  Jobname: 20369 Program: HNestingé 1985.% Page:
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Computer 1D: PCOYSSS ( INDIGD ; ap2) PRIX &4.0.0 Tue Jul 25 T1:79:41 EDY 1995 Jobname: 20369 Progrem:
KEATINGS 1985.1 msce - milistone 2 pipe from sump to vaive milipipe, rev.! APnet
JORMANE : 20349 1":
WAP OF THE MODE WUMRERS
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January 24, 1995
- NBP-95-001
Page2

{v) - Maximum Temp in Containment: 300°F (conservative) after LOCA
~ (vi)  Initial Fluid Temperature in pipe 24*-HCB-1: 120°F before LOCA
(vii) ' Inidial Temperature in the Valve Chamber: 88°F before LOCA
fviti) Maximum Temperature in the Valve Chamber after LOCA: 88°F

4, Calculation must follow ali QA deocumentation requirements per Procedure E-30
(Yateat revision)

s. Schedule for completion is Tuesday, Janusry 31, 1995,
6. Your budget including preparation and checking is 40 hours: Charge No. 6041.006
If you have any questions, please contact me.
cc: M. G. Gagliardi
L. Pascariu

V. Haramis
File C-8
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Computer ID: PCONSRE ( INDIGO ; ap2) IRIX 4.0.1 Tue Jul 25 11:19:41 EDT 1995 Jobname: 20359 Program: Hestingd 1985.1 = Page

e

HEATINGS 1985.1 mmco - silistone 2 pipe from sump to valve milipipe, rev.! APret - iRl
JORNAME : 20360 11:19:5% 7-25-9% ;
NAP OF THE NODE WUMSERS
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Program: MNeatingé 1985.% Page: 20

20369

Jobname :

Tue Jul 25 11:19:41 EDT 1995

nix 4.0.0

PCOISSE ( 1DIGO | apd)

Computer 101

7-25-9%

11:19:57

0 ITERATIONS, TINE » 0.000000+G0
!

- mitistons 7 plipe fros susp to vatve oflipipe rev. )

STEADY STATE TEMPERATURE DISTRIBUTION AFTER
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Computer I1D: POOISRS ¢ INDIGD ; ap2) IRIX 600 Tue Jul 25 11:19:4) EDY 1995  Jjochrame: 20369 Program: Nestingd 1585.1 Page:

THE MAXIMUN TEMPERATURE IS - 1.000000+02 (*-0.1 PERCENY)

MAX, TENP, APPEARS AT MDES - 1 4 3
L 7 L]
" 7 s
16 114 AL
Fa 2 -3
26 7 28
3" 32 53
56 w 38
A ] «2 &3
(%) &7 “8

THE miwisM TENPERATIRE (S . 000D +02 (+-0.1 PERCENTY)

MiN, TENP., APPEARS AT NODES 1 2 3
[ r B
" 2 13
18 7w 18
2 n 23
26 rig 8
n » 33
3 14 38
'y &2 3
6 &7 (%] «9

BEGINNING OF ZTEADY STATE CALCAATIONS USING DIRECT SOLUTION TECHMNIOUES FROM L INPACK

THE MAXIWM BANS WIDTH FOR T4E DIRECT SOLUTION TECHWMIOUE FOR STEADY STATE PROBLEMS IS CUSRRENMTLY 200

YOU CAN SAVE APPROXIMAIE ¢ T296BK BYTES OF CORE 8Y REDUCING MWIDTH TO 15

1N LABELED COMMON /WIDTN/ BY USING WAMELIST /OPTION, I THE INPUT DATA OR BY USING & RLOCK DATA SUBPROGERAM.
WUMBER OF ITERATIONS» 0 WAX RELATIVE SESIDUAL OCULRS AT MODE  4B8¢

MAX RELATIVE RESIDUAL S 0000HD+00 TOTAL HEAT FIOW AT THIS NODE= 1.552280-00

RESIDUAL AT THIS NODE=-1 55220001 AVERAGE MEAT FLOW AT THIS NODE= 3.10457D+00 wODAL TEWPERATURE= 1, 00000D+02

MMBER OF ITERATIONSs 0 MAX RESIDUAL OCOURS AT MODE 229
MAX RESIDUAL> 1.18415D-10 TOTAL MEAT FLOW AT THIS SODE= 1.151760-10
#ODAL TENPERATIRE= 1. 0O000D-02 AVERAGE MEAT FLOW AT THIS WODE= 2.879400-11

NUMBER OF |YERATIOWS= 1 MAX BELATIVE RESIDUAL OCCURS AT MODE 508
MAX RELATIVE RESIDUAL> 1.289910+00 TOTAL MEAT FLOW AT THIS NODE= S _4V4180+00
RESIDUAL AT THIS NODEw= 1. 745950+00 AVERAGE WEAT FLOM AT THIS NODE« 1, 35354D+00 WODAL TEWPERATURE= B 93026D-01

NUMBER OF ITERATIONS= ) MAX RESIDUAL OCCUMS AT NODE 5%
MAX RESIDUAL® 8. B5834D-01 TOTAL MEAT FLOW AT THIS NODE= 1 978%4D+00
HODAL TENPERATURE» 8 85349D+01 AVERAGE MEAT FLOW AT THIE NODE= & 945350-00

WRER OF [TERATIONS» 7 MAX RELATIVE RESIDUAL OCOURS AT NODE 502
MAX RELATIVE RESIDUAL® 4 .03087D-01 TOTAL MEAT FLOW AT THIS SODE= 7.4597.80+00
RESIDUAL AT THIS SODE=-7.5%6770-01 AVERAGE MEAT FLOW AT THIS NODE= 7. 86480D+00 MODAL TENPERATURE= 9.05058D"
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MAX RESIDUAL 3.341120-08 TOTAL MEAT FLOMW AT THIS MODEs 3.072920+00
WODAL TEMPERATURE= 1, 138100402 AVERAGE NEAT FLOW AT TRIS WODE= 7.682300-01

SMRER OF [TERATIONS» 4 WAX RELATIVE RESIDUAL OCOURS AT MODE 502
RAX RELATIVE RESIDUAL= 7.926210-05 TOTAL HEAT FLOM AT THIS NODE= 6. 84985000
RESIDUAL AT THIS NODE= 1. 35733D0-04 AVERAGE SEAT FLOW AT THIS NODE= 1.712460+00 NODAL TENPERATURE= 9.016130+01

WUMBER ©F ITERATIONS» a MAX RESIDUAL OCOURS AT MODE  ST4
MAX RESIDUAL= 1, 254040-04 TOTAL MEAT FLOW AT THIS NODE= 3. 215840+00
WODAL TERPESATURE= 8. 925780-01 AVERAGE MEAT FLOW AT THIS wODE= 5. 039590-01

MEMBER OF (TERATIONS= 10 MAX RELATIVE RESIDUAL OCCAMS .7 wODE 508
MAX RELATIVE RESIDUAL= 2.353410-05 TOTAL MEAT FLOM 7T THIS WODE= 6. 84999000
RESIDUAL AT THIS MODE=-4 03056D-05 AVERAGE NEAT FLOW AT THIS 8ODE= 1 71250000 wODAL TENPERATURE= 9 016140+01

WMBER OF ITERATIONS: 10 MAX BESIDUAL OCCURS AT MODE 134
BAX RESIDUAL® 2 P3%49D-09 TOTAL WEAT FLOM AT THIS MODE= 5. 072940+00
NODAL TEMPERATUREs 1 13810D+02 AVERAGE WEAT FLOM AT THIS wODE= 7 6823540-01

MMBER OF 1TERATIONS= 1Y MAX RELATIVE RESIDUAL OCCURS AT MODE 508
BAX RELATIVE RESIDUAL= 6. P8883D-06 TOTAL KEAT FLOW AT THIS MODE= &, BAOPSD-00
RESIDUAL AT THIS WODE= 1 196830-05 AVERAGE WEAT FLOV AT THIS MODE= 1 712450+00 NODAL YENPERATURE= 9.016140+01

WUMBER OF [TERATIONS» " MAX RESIDUAL OCOURS AT wODE A
MAX RESIDUAL® 1 10748005 TOTAL SEAT FLOW AT THIS wODE= 3. 215930-00
NODAL TEMPERATIME= 8 925790401 AVERAGE MEAT FLOW AT THIS SODE= B 039820-0%

MUMBER OF ITERATIONS: 12 MAX RELATIVE RESIDUAL OCOURS AT NODE  S08
MAX RELATIVE RESIDUAL® 2.07S390-06 TOTAL NEAT FLOW AT THIS NODE= 6. 84996000
AESIDURL AT THIS NODE-3 55400D-06 AVERAGE wEAT FLOW AT THIS NODE= 1 T12400+00 wODAL TEWPERATURE= 9. 015614001

WMMRER OF 1TERAY [ONS» n MAX RESIDUAL OCCURS AT wODE 134
MAX RESIDUAL® 2 .619340-10 TOTAL MEAT FLOM AT THIS NODE= 3 07294D+00
WOSAL YIMPERATURET . VIBIMD0? PekBAL WEAY TIOW AT INIS RODE= 7. 682%%0-01
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THE STEADY STATE CALORATIONS NAVE BEEW COMPLETED.
WMUMBER OF ITERATIONS COMPLETED = 2
THE INITIAL TINE STEP = 3.2951280-04

AFTER EACN TINE STEF TRE TINE STEP SIZE WILL BE WULTIPLIED 8Y A& FACTOR
OF  1.0000000+0C SUBJECT TO ANY COMDITIONS WMICH MAY FOLLOW.

THE MAXIMUN TINE STEP ALLOMED 1S 1.2000000-01
NEW TINE STEP PARMMETERS VILL BF READ 1w AT TINE = B 0000000+00

IF THE MAXIMUM TENPERATURE CHANGE AT A WODE EXCEEDS 2.000000D+00 DEGREES OVER A
TINE STEP, THEW THE YIME STEP SIZE WILL BF DECREASED ACCORDINGLY.

IF THE MAXINUN TEMPERATURE CNANGE AT A WODE EXCEEDS 1.0000000+00 PER CENT OVER
A TiNE STEP, "MEN THE TinE STEP SIZE WILL BE DECREASED ACCORDINGLY.

THE MINIMUM TINE STEP ALLOMED 1S 3.2951280-05
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Page: 32

1985.1
TENP CHANGE

2% 1. 60%-02

2580+00 22 1.0650+00

&2 1. S50+00 22 9.80%-D

27 1054000 2V B.86120-00
20 1. 42000 20 9.12%0-0%
20 1.168D+00 20 9.1%%-01
21 1.1990+00 21 2. 29001
20 1.1850+00 20 9.157>-01

22 1. 444D+00 22 1.2110+00

21 1.9%000-02
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24

-08
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88
if
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0é&
-09

g8
i

-~

g

-

~
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- N

06

350-09 20 1.047+00 20 £.65%0-00
0e

000-00 27 1.166D+00 21 0. 3TTO-O0

L00-09 22 V.
.097-
evoe

2
3.

8
T

2.431W0-09 22 1.1380+00 22 9.83&0-00

2 2.5910-09 21 1092000 21 9.0850-0"

25.2300-00 20 1.0%0-00 20 8.2¢20-0)
2 5.900-09 2% 1.1810+00 2% 9.32%0-0"

Jobname: 20349 Program: Neatingd

1 3.8-03
2 L.8620-Y0
1 1.30%w-00
27
! 5.032-04
«.67-03%
2 5.7
1 ¢ . 1500-07
2 L. 8600
1 3.45T0-06
1 2.5520-08
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1 2.150-08
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Z
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Compuiter 10:

1.276D+6) 21 9.2000-00

20 1.2120+00 20 9.%660-0N
21 1.2970+00 21 9.1800-0"

21 1.350+00 20 9.127-0"

06

09 21 1.350-00 2V 9.2200-00
2

0o

05 20 1.3260+00 20 9.7530-00
21 1.3390<00 21 9.%30-O01

09 20 1.3490+00 20 9.%30-01
2Y 1.3820+00 20 9.%1%0-01
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2e
SE
%8
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250-
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~N N
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2 5.1650-08 21 1.2170+00 21 §.2480-01
2 3.2430-09 20 1.28'+00 20 S.'670-00
2 2.6140-09 20 1.304D+00 20 9.1620-01
2 4.04D-09 2Y 1.3180+00 21 9.%620-O00

< 3.0060-09 20 1.3720+00 2¢ 9.1270-0

1 2.0500-06
2 3.5880-09 21 1.238D+00 21 9.2420-01
1 2.75%-08
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Mack menr & ¢ '/2.;

Raytheon
Engineers & Constructors L b
INEROFFICE CORRESPONDENCE £
January 24, 1995
NBP-95-001
TO: M. Zuzovsky
FROM:  N. B. Patankar /-/\ \

SUBJECT: NUSCO - MILLSTONE UNIT 2
CALCULATION TO ALLEVIATE PRESSURE LOCKING IN
VALVE 2CS-16.1 A AND B

Based on our discussion, please perform a calculation to determine the valve (2CS-16+] A and
B) bonnet temperature, after LOCA, considering thai the piping (24"-HCB- | )upstream of the
valve is full of borated water upto Elevation (-) 22 feet. The following input is provided for this
calculation:

L Valve 2CS-16.1 A and B Data:

(i) Size: 24 inches, paralle! wedge type gate vaive, 150# ANSI rating
fii)  Details of Valve: See Drawing No. 25203-29050, Sheet 15. Rev. 0
(iii)  Maximum Bonnet Internal Pressure to Open Valve = 150 psig

fivy  Maximum Differential Pressure Across Both Discs = 150 psig

L)
.

Piping Data (24"-HCB-1):

(i) 24 inch diameter, Schedule 10s, Stainless Steel (ASTM A312. Type 304)

(ii)  Piping Classification: HCB per Spec. No. 7064-MS-3. Rev. 6

(iti)  Piping Configuration: See Drawings Nos. 25203-24030. 25203-24026, FSK-M-
010, 25203-20150 Sheets | and 2

3. MOY Program Design Basis Information (Ref. Cal No. 89-078-870ES, Rev. 03 dated
7/26/93, Appendix "O" page 0-3 of 0-8)

(i) MOV 2CS-16.1 A and B Elevation: (-) 28.77 feet [28 feet 9'% inch)
(i) MOV 2CS-16.1 A and B End to End Dimension: 2'-8*
(iti)  Valve Upstream Pressure afier LOCA: 42.2 psig
Valve Downstream Pressure after LOCA: 19.6 psig
fiv)  Sump Recirculation Actuation Signal: 44 minutes afier LOCA
(when valve is required 10 open)



