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ABSTRACT

This document presents information essential to understanding the risk
associated with inter-system loss-of-coolant accidents (ISLOCAs). The method-
ology devcloped and presented in this document provides a state-of the-art method
for identifying and evaluating plant-specific hardware designs, human perfor-
mance issues, and accident consequence factors relevant to the prediction of the
ISLOCA risk. This ISLOCA methodology was developed and then applied to
a Babcock and Wilcox (B&W) nucicar power plant. The results from this
application are described in detail. For this particular B&W reference plant, the
assessment indicated that the probability of a severe ISLOCA is approximately
2.2E - 06/ reactor-year.

FIN B5699--later System LOCA
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APPENDIX 1-
CONSEQUENCE CALCULATIONS ,

1.1 Discussion
,

__

The purpose of this appendix is to provide an estimate of the
radiological consequences associated with an Interfacing System Loss-of-
Coolant Accident. These hypothetical accidents have been postulated to occur
in light water reactor (LWR).

The MELCOR Accident-Consequence Code Syr. tem (MACCS) was selected for

radiological consequence modeling. The construction of a complete MACCS model

for the specific plant.under study was not considered desirable. This is
because o_f the generic nature.of the _ISLOCA analysis. It was determined that

: plant specific source terms and accident quences could be normalized to a
nation-wideLaverage site using an existing MACCS model.I'! This model is also
adequate for determining-the-ef_fectiveness of potential accident management- i

~

strategies (i.e., modifications in accident sequences and' decontamination
,

factors) through sensitivity calculations.

:The readily-available MACCS models' were limited to those used in NUREG-

1150|(second draft). 'The model selection is of importance because predicted
-consequences are model dependent. The selection objective was to find a model
that would represent a nation-wide average for all. U.S. plants. It vas

.~ assumed that the_ radiological consequences were primarily dependent on
-

population density when implementing this model selection objective.I

i Site population factors (SPfs) were developed.by the NRC to-provide a
-mh..od for comparing populations surrounding. nuclear plant-sites.Fr The

'

factors are intended to be dimensionless measures of tctal-risk within
! .specified radial distances from a given reactor site. Because correlations

! .between population distribution and wind direction may significantly influence

L risk at some sites, a wind rose weighted formulation of the SPF (or WRSPF) was
L also' developed.

'The SPfs and WRSPFs were calculated for 91 U.S. reactor sites at radii
b2l of 5, 10, 20, and 30 ml using 1970 census data. The average values of SPF

and WRSPF were then determined for the.91 sites. The difference between the
; l-3

i
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average _ values and the values for the five NUREG-ll50 (second draft) sites

were then determined. These difference are shown below in Table I-1. The

differences represent the deviation of the NUREG sites from average values for
'U.S. - pl ant s. The smallest deviation H associated with the NUREG site that is

Iclose'st to average risk conditions.

The Surry I site'is closest to average risk conditions with respect to- |

WRSPF data at radii greater than 5 miles. Within a 5 mile radius, differencesy '

between NUREG sites are insignificant with the exception of the Zion 1 site.
Since the-WRSPF is a better measure of' consequence risk and the Surry I site
is_ closest to average for this measure, it was decided that the Surry 1 MACCS
model would be adequate for use in the ISLOCA program. The most recent

version of the draft NUREG-1150 MACCS 1.5.11 input decks for Surry were
utilized, lhese. files differ in some places from those used in the

_ pre-decisional second draft of NUREG,ll50. The pre-decisional draft utilized
version 1.5.5 of MACCS. These changes reflect additions to support coda

improvements'and-input error corrections. The second draft NUREG-ll50 input

files- for Surry were obtained from Sandia National Laboratories.
.

T abl e - I- 1. Site population ~ factors and wind rose welghted SPFsp

!

Site Name SPF5 SPF10 SPF20 SPF30'
* * *

Grand GuliL1 0.064631 0.069299 0.091110 'O.110164
Peach Bottom 2 0.055659 0.042620 0.006532 0.021141

'

| Sequoyah 1 0.002281 0.003744 0.053928 -0.012281
|- Surry 1 0.065422 -0.012330 0.016468 0.007101

Zion 1 0.636709 0.617710 0.471118 0.423291
*

SPFxx = ABS (-(SPFxx) avg of 91 - (SPFxx) named site )

* *

.
Site Name WRSPF5' WRSPF10 WRSPF20' WRSPf30

Grand Gulf-l 0.056091 0.072459 0.097906: 0.115450
Peach Bottom 2 0.053448 0.052079 0.015018 0.022470
Sequoyah_1 0.032236 0.004121 _0.127492 0.080040
Surry 1 0.054780 0.002804 0.001998 0.012580

E Zion 1 0.809106 0.745092 0.566652 0.517020,

*
WRSPFxx - ABS ( (WRSPFxx) avg of 91 - (WRSPFxx) named site )

I-4
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A source term and7 accident sequence-for the plant were needed for
incorporation into the'Surry MACCS_model. Published data for an ISLOCA at the
reference B&W plant (are not available. - An ISLOCA was analyzed in_ a
probabilistic risk assessment;(PRA)-for the-B&W plant Oconee 3; R -and this
information imployed because '

a.); Oconee 3 is a_lso a B&W plant and,- . 4

b. ). both' units have a similar thermal power _(2772 MWt and 2568 Mwt,
for the reference plant and Oconee, respectively).

It was 'then' possible to scale the Oconee 3 'ISLOCA' source term to the B&W
r_eference plant. This scaling.was accomplished by using the associated ISLOCA "

accident _-sequuce modified by the ratio of the thermal powers. This' scaling
should-not significantly misrepresent the reference B&W-plant ISLOCA source
term. On this_ basis the appropriate: modifications of the Oconee 3 00A data: >

^

were incorporated into _the Surry 1 MACCS model- for ISLOC_A consequence analysis >

-o_f the reference:B&W plant.
,

Radionuclide release d'uring the B&W reference plant s ISLOCA sequences-i

can occur through a submerged breach in a flooded ECCS pump room. -A scrubbing
- decontamination factor _(DF) will reduce the actual release from the auxiliary.

-

building. , credit was not taken for radionuclide removalsby1this scrubbing; '

- mechanism in the ISLOCA: sequences in the Oconee source terms. The strubbing.
. decontamination factor thus needs.to be included-in 'he reference plant'_st .

consequence analysisi A great deal-of uncertainty:is associated with the-
,

I _ selection of the appropriate decontamination factor.to model this effect '~A

_ Table C-20 of_ NUREG/CR-4551, Volume 1,;provides a1 summary of. expert opinion-

for the scrubbing 0F;for the containment bypass sequence-(ISLOCA) when the
release ; occurs in a potentially flooded -area. These decontamination factors
are presented,as distributions for each reviewer and'the compos _ite

: distribution-is reproduced as follows:

|
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y Table I-2. 1 Scrubbing decontamination factor for the containment bypass
; sequence wi.th overlying' water

.

Composite
DF Level Weichino factor

100 0,13
12 0.26

/ 5- 0.38
2 0.c3

:o

-. 4

These DF values pertain to the V Sequence analysis for Surry. However,_

for the' purpose of this analysis, it is assumed that they are generically
applicable 'to' a' V' Sequence for a typical LWR.

To evaluate the affect of decontamination factors on the _ consequence
_

menures, . ten MACCS cases;were run using a range of decontamination factors
from 1 to infinity. The Ofs were applied uniformly to all'the radionuclide. -

~ groups except the nobel gases. This c.ilculation is scoping-in nature and:as
~

such does not.take into account any changes-in the emergency response
' scenario, time of release, duration of release, or accident alarm times for
8eachLsource' term. The source term timing data-were obtained from release
scategory 2 of the Oconee-3 PRA, which assumes a 3.5-hour release uuration
~beginning-1;5_ hours following-accident initiation and a 30-minute delay after
accident initiation' before general emergency conditions are reached. In

accordance with the second draft NUREG-1150 analysis, 99.5% of. the population
~

within the affected zone isJassumed to follow the Surry site evacuation model,-

Lwhich assumes a-1.8-m/s radial evacuation-speed beginning 2.0 hours _following
the det?aration of ' general emergency conditions,.with 0.05% of the, populatinn-

: maintaining norma 1' activity within the 10-mile evacuation zone.

Ayr:versionoftheMELCORAccidentConsequenceCodeSystemVersion:
1- 5.ll?(MACCS .l.5.11) was used for this analysis.us -The computer code is '

~

''
.

- comprised ofL a single FORTRAN 77. program that consists of three basic modules,
~

ATHOS, EARLY,.and.CHRONC, which are exercised in sequence. This program has

'been! developed for the purpose of evaluating the severe accident consequences.
# at commercial: LWR power plants. MACCS 1.5 incorporates several improvements

over earlier modeling capabilities available in CRAC2 for the treatment of
variable and/or long term releases, deposition modeling, dosimetry, emergency

,

'^

I-6
^

L . . _. . ._. _ _ __ _



. .. . . ~. . -._ .. - . - . . .. .- - . .. - .-.

h

- i
_. -' _

..j .

_ response,_-long term' mitigative ; actions, radiologicalf health effects, and--

- economic impacts. '

.
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.I.2 Detailed Input Description i

Of the six' input files required by MACCS, only.the ATMOS input file was
modified from the Draft NUREG-ll50 MACCS 1.5.11 Surry Model. These char.ges 1;

include, case-specific input representing the ISLOCA source terms for a-range |
of ' decontamination factors. A detailed description of the ATMOS input ' file j

follows:

. Variable .Hame - ATHAMI
- Purpose - Identifier for specific ATMOS case (Case Specific).

CASE 1: .20RIATNAM1001 ' INIA.INP, SURRY, USING B&W PLANT-SOURCE TERMS
CASE-001'

CASE 2: RIATNAM1001 'IN1A.INP, SURRY, USING B&W PLANT S,tRCE TERMS CASE-002'

CASE 3: RIATNAM1001 ' INIA.lNP, SURRY, USING b$n eLANT SOURCE TERMS CASE-003'

,
_ CASE-4: RIATNAM1001 'lNIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-004'-

CASE 5: RIATNAM1001 ' INIA.INP, SURRY, USING B&W-PLANT SOURCE TERMS CASE-005'

-CASE 6: RIATNAM1001 ' INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-006'

CASE 7: RIATNAM1001 ' INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-007'

CASE'8: RIATNAM1001 ' INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-008'

-CASE 9: RIATNAM1001 'INlA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-009'

CASE-10:RIATNAM1001 ' INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-010'

Variable Name .NUNRAD
'

Purpose - Numberlof radial spatial elements defined in the model.
Source - NUREG-ll50 MACCS 1.5.11 Surry Model . '

.

I- GENUMRAD001 26
; , .. .

p ' Variable Name - SPAEND
- Purpose - Distance in meters to the end of the spacial inte., J.
''

Source - NUREG-1150 MACCS 1.5.11 Surry Model.
|

* SURRY'

i GESPAEN0001 .16 .52 1.21 1.61 2.13
GESPAEN0002 3.22 4.02 4.83 5.63 8.05
GESPAEN0003- 11.27 16.09 20.92 25.75 32.19
GESPAEND004- 40.23 48.28 64.37 80.4/ 112.65

- GESPAEND005 160.93 241.14 321.87 563.27 804.67
GESPAEND006 1609.34-

I-8
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Variable Name CWASH1
. Purpose - Linear term of the washout factor.
Source - NUREG-1150 hACCS 1.5.11 Surry Model.

WDCWASH1001 9.5E-5 (J0N HELTON AFTER JONES, 1986)

Variable Name - CWASH2.
Fcrpose - The exptnential term for the washout factor.
Source. - NUREG-ll50 MACCS 1.5.11 Surry Model.

WDCWASH2001 0.8 (JON HELTON AFTER JONES, 1986)

Variable Name - N?SGRP
Purpose- - The number of particle size' groups that are used for dry

deposition.
Source - NUREG-ll50 MACCS 1.5.11 Surry Model.

DDNPSGRP001 1

Variable Name - VDEPOS
Purpose - The representative dry deposition velocities associated with

each'of the particle size groups. '

Source - NUREG-ll50 MACCS 1.5.11 Surry Model.

DDV0EPOS001- 0.01 I

'

' Variable Name - CYSIGA
Purpose - The' linear term in the expression for sigma-y for 6

stability classes.
Source - HUREG-ll50 MACCS 1.5.11 Surry.Model.

* STABILITY CLASS: A B C D E F
*

DPffSkGA001 0.3658 0.2751 0.2089 0.1474 0.1046 0.0722

Variable Name CYSIG8'
Purpose - The exponential term of the expression for sigma-y,- 6>

stability classes.
Source - NUREG-1150 MACCS 1.5.11 Surry Model.

* STABILITY CLASS: A B C D E F.

*

DPCYSIGB001 .9031 .9031 .9031 .9031 .9031 .9031

Variable Name - CZSIGA~
Purpose - The linear term of'the expression for sigma-z, 6 stability

classes.
Source - NUREG-ll50 Me,CCS 1.5.11 Surry Model.

* STABILITY CLASS: A B C D E F

DPCZSIGA001 2.5E-4 1.9E-3 <2 .3 .4 .2

Variable Name - CZSIGB

I-9
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The exponential term of the expression for sigma-z, 6Purpose -

r
- stability classes. .

Source - NUREG-IISO- MACCS 'l .5.11L Surry Model .

* STABILITY CLASS; A B C D E. F.

DPCZSIGB001 2.125 1.6021 .8543 .6532 .6021 .6020-

Variable Name. - YSCALE
Purpose- +- The linear scaling fector for the sigma-y function.
Source - NUREG-ll50 MACCS 1.5.11 Surry Model. i

t
DPYSCALE001 1.

Variable Nr.me - 2 SCALE
Purpose - The linear scaling factor for the sigma-z function.'

Source - NUREG-IISO MACCS 1.5.11 Surry Model..

,

DPZSCALLC01 1. 27 --

. Variable Name - TIMBAS- .

'

Purpose - The time base for the expansion factor (seconds)."

Source - NUREG-1150 MACCS 1.5.11 Surry Model.
'

;PMTIMBAS001 600,- (10 MINUTES)

Variable Name --BRKPNT
Purpose - The break point in the formula used for calculating the-'

.

p'1ume meander expansion factor.
Source - NUREG-IISO MACCS 1.5.11 Surry Model.

.PMBRKPNT001 3600; (I HOUR)

Variable Name- - XPFACI
Purpose - Exponential expansion factor number -1.

c Source- ,
- NUREG-1150 MACCS 1.5.11 Surry Model.

PMXPFAC1001. 0.2 -
x

Variabl. Name - XPFAC2'
Purpose - Exponential expansion factor number 2..

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

PMXPFAC2001 0.25
,

- t Variable Name - SCLCRW
Purpose Scaling factor'for the critical wind speed for entrainment

of_ a buoyant . plume.
,

NUREG-Il50 MACCS 1.5.11 Surry Model .LSource 1-
,

,

PRSCLCRW001 1.

VariPhle Nari - SCLADP
Purpose' - Scaling factor for the a-d stability plume rise formula.
Source - N'JREG-ll50 MACCS 1.5.11 Surry Model.-

1-10
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PRSCLADP001- 1.

Variable Name - SCLEFP
-

i Purpose' - Scaling f actor for the e-f stability plume rise formula.
.Sourco - NUREG-Il50 MACCS 1.5.11 Surry Model.

PRSCLEFP001 1.

Variable Name - BUILDW
Purpose - Width of the reactor building in meters. i
Source- - NUREG-1150 MACCS 1.5.ll.Surry Madel.

WEBUILDW001 40. * SURRY

- Variable Name - BUILDH-- .

- Purpose - Height of the reactor building in meters.
~Source - HUREG-1150 MACCS 1.5.11 Surry Model.

WEBUILDH001- 50. * SURRY

Variable Name - ENDATI {
-Purpose :- Flag to indicate that this is the last program in the series >

to be run.
'

Source- - NUREG-ll50 MACCS 1.5.11 Surry Model.

0CENDAT1001 . FALSE.-(SET THIS VALUE TO .TRUE. TO SKIP EARLY AND CHRONC)1

Variable.Name- - 10EBUG
Purpose - Debug output flag (0 - no debug).
Source - NUREG-ll50 MACCS 1.5.11 Surry Model.

'

OCIDEBUG001 0

Variable Nami - METCOD
Purpose' -- Meteorological sampling option code,

metcod = le user specified day and hour in the year,
2,' weather category bin sampling,
3,-120 hours of weather specified on the atmos user

-input file,
4, constant met,
5, stratified randon samples for each day of the

year.
JSource- - NUREG-ll50 MACCS 1.5.11 Surry Model.

MIMETC0D001 2=

Variable Name - LIMSPA
Purpose - Last Spacial Interval for Measured Weather
Source - NUREG-1150 MACCS 1.5.11 Surry Model.

M2LIMSPA001 25.

Variable Name - BNDMXH
. Purpose ~ - Boundary weather mixing layer height.
. Source' - NUREG-ll50 MACCS 1.5.11 Surry Model.

I-ll
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M2BNDMXH001' 1000. (HETERS)

Variable Name- - IBDSTB-
Purpose . Boundary weather stability class index.
Source - NUREG-1150 MACCS 1.5.11 Surry Model.

M21BDSTB001 4 (D-STABILITY)

Variable Name - BNDRAN
Purpose- - Boundary weather rain rate.-
Source - NUREG-1150 MACCS 1.5.11 Surry Model.

M2BNDRAN001 5. (MM/HR)

Variable Name --BNDWND
Purpose Boundary weather wind speed.
Source - NUREG-IISO MACCS 1.5.11 Surry Model. i

M2BNDWND001- 4. (M/S)

Variablo Name - NSMPLS
Purpose- - Number of samples per bin.
Source - NUREG-1150 MACCS 1.5.11 Surry M9 del.

H4NSMPL5001 4 (THIS NUMBER SHOULD BE SET TO 4 FOR RISK ASSESSMENT)

Variable Name - NRNINT
Purpose - Number of rain distance intervals for binning.
Source - NUREG-ll50 MACCS 1.5.11 Surry Model.

M4NRNINT001 6

Variable Name - RNDSTS
Purpose- - Endpoints of the rain distance intervals (kilometers).
Source - NUREG-ll50 MACCS 1.5.11 Surry Model.

M4RNDSTS001 3.22 5.63 11.27 20.92 40.23 ,B0.47

' Variable Name - RNRATE
Purpose - Number.of rain intensity breakpoints.
Source - NUREG-ll50 MACCS 1.5.11 Surry Model.

M4NRINTN001 3

Variable Name - RNRATE
' Purpose - Rain intensity breakpoints for weather binning

(millimeters per hour).
Source _ - NUREG-1150 MACCS 1.5.11 Surry Model.

M4RNRATE001 2. 4. 6.

Variable Name - IRSEED
Purpose - Initial seed for random number generator.
Source - NUREG-ll50 MACCS 1.5.11 Surry Model.

I-12
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M41RSEE0001 :79L

Variable Name - NUMISO
Purpose - Number of nuclides defined-in the model.
Source - Oconee: Unit 3 PRA, NSAC/60.
ISNUMIS0001 54

Variable Name' - MAXGRP
Purpose - Number of nuclide groups defined in the model.
Saurce - Oconee Unit 3 PRA, HSAC/60.-

ISMAXGRP001 7

Variable Name - WETOEP
Purpose - Logical flag for each of the nuclide groups that indicate

whether they are subject to wet deposition.
Source - NUREG-1150 MACCS 1.5.11 Surry Model.

Variable Name - DRYDEP
Purpose - Logical flag for each of the nuclide groups that indicate

whether they are subject to dry deposition.
Source - NUREG-1150 MACCS 1.5.11 Surry Model.

* WETDEP DRYDEP
*

-ISDEPFLA001 . FALSE. . FALSE.
ISDEPFLA002 .TRUE. .TRUE.
ISDEPFLA003 .TRUE. ,TRUE.-

ISDEPFLA004- .TRUE. .TRUE.
ISDEPFLA005- .TRUE. .TRUE.,

ISDEPFLA006 .TRUE. .TRUE.
ISDEPFLA007 TRUE. .TRUE.

Variable Name - NUCNAM,

Purpose - Identifying name associated with each on the nuclides.'

-Source - Oconee Unit 3 PRA, NSAC/60.

Variable Name- - PARENT--
" Purpose- - Name of parent nuclide if any.
Source - NUREG-ll50 MACCS 1.5.11 Surry Model.

Variable Name IGROUP

K
- Purpose ~ - Chemical group to which nuclide is assigned.
Source - Oconee Unit 3 PRA, NSAC/60.

-

Variable Name - HAFLIF.

Purpose-- - Half-1tfe of the isotope in seconds.
Source - NUREG-1150 MACCS 1 5.11 Surry Model.

* NUCNAM PARENT IGROUP HAFLIF(S)

ISOTPGRP001 CO-58- NONE 6 6.160E+06
IS0TPGRP002 CO-60 NONE 6 1.660E+08
IS0TPGRP003 KR-85 NONE 1 3.386E+08
ISOTPGRP004 KR-85M NONE 1 1.613E+04

I-13
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'IS0TPGRP005: KR 87 NONE 11 4.560E+03-
-ISOTPGRP006 -KR 88 NONE 1 1.008E+04

- - 'ISOTPGRP007- RB-86 NONE 3 1,611E+06 t
'

'

IS0TPGRP008= SR-89; NONE 5 - 4.493E406
ISOTPGRP009: SR-90- NON E -. .5 8.865E408 1

-IS0TPGRP010 SR 91. NONE 5- 3.413E+04
IS0TPGRP011 Y-90 SR 90. 7 2.307E+05 .

= ISOTPGRP012 Y-91 SR-91- 7 5.080E406 -

IS0TPGRP014- -ZR-95 :NONE- 7 5.659E+06
' |ISOTPGRP013- __ NB-95, ZR-95 7 3.033E+06

i

IS0TPGRP015 ZR 97~ NONE 7 6.048E+04
"ISOTPGRP016 MO-99 NONE 6- -2,377E405 . ;

'

-ISOTPGRP017. TC-99M M0-99- 6- 2.167E+04
'

ISOTPGRP018 RU-103 NONE 6 3.421E406-

IS0TPGRP019: RU 105 NONE 6 1.598E+04

h IS0TPGRP020 RU-106 NONE 5 3.188E+07- ,

s . l.278Et05 *

IS0iPGRP021 -RH-105 RU-10'.
IS0iPGRP022- SB-127 NONE 4 3.283E+05-
IS0TPGRP023 50-129 NONE- 4 1.562E404

L ISOTPGRP024 .TE-127 SB 127 4 3.366E+04
i IS0TPGRP025 TE-127M NONE 4 9.418E+06
L' IS0TPGRP026 -TE-129 :SB-129 4 4.200E+03 *

.IS0TPGRP027 :TE-129M NONE 4 2.886E+06''

ISOTPGRP028= TE-131M- |NONE 4 1.080E+05
ISOTPGRP029 TE-132 NONE 4 2.808E+05

- IS0TPGRP030- I-131 TE-131H 2 - 6.947E405 ,

.
ISOTPGRP031- I-132 '' 132 2 8.226E+03 .'

L IS0TPGRP032- I-133 NL . 2 7.488E+04-
ISOTPGRP033 1-134 -NONE 2 3.156E+03
ISOTPGRP034 I-135 NONE 2 2.371E+04
IS0TPGRP035 XE-133 1-133 -1 - 4.571E+05 '

IS0TPGRP036 XE-135 I-135 1 3.301E404

L |IS0TPGRP037- -C5-134 NONE 3 6.501E+07
ISOTPGRP038- CS-'136 NONE 3 1.123E406
IS0TPGRP039 CS-137 : NONE- 3' 9.495E+08

i ':
IS0TPGRP040 LBA-140 NONE 5 - 1.105E+06:c

LIS0TPGRPO41 LA-140 BA-140 7 1.448E+05
IS0TPGRPO42- :CE-141 NONE 7 2.811E+06:

^IS0TPGRPO43- 'CE-143 NONE 7- 1.188E+05--

IS0TPGRP044 - -CE-144 NONE- 7 2.457E+07-
:ISOTPGRP045 PR-143 :CE-143 7 1.173E+06

IS0TPGRP046 NO-147 NONE -7 9.495E+05-

'IS0TPGRPO47 PU-238 CM-242 7 2.809E+09 ,

ISOTPGRPO48' PU-239 NP-239 7 7.700Et11:
ISOTPGRP049. PU-240 CM-244 7 2.133E+11

|ISOTPGRP050 .PU-241 NONE- 7 -- 4.608E408-
L' IS0TPGRP051L : NP-239- NONE 7- 2.030E+05
! _ISOTPGRP052 AM-241. PU-241 7 1.366E+10-

.IS0TPGRP053 CH-242- NONE 7 - 1.408E+07-
IS0TPGRP054 CM-244 NONE- 7 5.712E+08

Variable Name - ATNAM2
'

LPurpose - Descriptive text identifying the source term. This text is-~

used to identify specific source terms in the output,

l.
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Case 1:
RDATNAM2001 'B&W PLANT SOURCE-TERM AS SCALED FROM OCONEE PRA DF-1.0'

-Case 2:
RDATNAM2001 - B&W PLANT SOURCE TERM ASLSCALED FROM OCONEE PRA DF-2.0'

'
- ;

Case 3:
RDATNAM2001- 'B&W PLANT SOURCE TERM AS SCALED FROM OCONEE PRA DF 5.0'

Case 4:
RDATNAM2001 'B&W PLANT SOURCE TERM AS SCALED FROM OCONEE PRA DF-10.' '

Case 5:
RDATNAM2001 'B&W PLANT SOURCE TERM AS SCALED FROM OCONEE PRA DF-20.'

Case 6:
RDATHAM2001 'B&W PLANT SOURCE TERM AS SCALED FROM OCONEE PRA DF 50.'

Case 7:
RDATNAM2001 'B&W PLANT SOURCE TERM AS SCALED FROM OCONEE PRA DF-100.'

,

Case B:
RDATNAM2001 'B&W PLANT SOURCE TERM SCALED FROM OCONEE PRA DF-1000.'-

Case 9:
RDATNAP'001 'B&W PLANT SOURCE TERM SCALED FROM OCONEE PRA DF-10000.#

Case 10:
RDATNAM2001 'B&W PLANT SOURCE TERM AS SCALED Fh,M OCONEE PRA DF=inf'

Variable Name - 0 ALARM
Purpose - Time after accident initiation when the accident reaches

general emergency conditions (as defined in NURFG-0554), or
when plant personnel can reliably predict that general
emergency conditions will be attained

Source - Oconee Unit 3 PRA NSAC/60.

RD0 ALARM 001 1800.0

Variable Name - NUMREL
Purpose- - Number of plume segments that are released.
Source - Oconee Unit 3 PRA, NSAC/60.

RONUMREL001 1

Variable Name- - MAXRISc

Purpose - Selection' of risk dominant plume.
Source' - Single plume release.

-RDMAXRIS001 1

Variable Name - REFTIM -
Purpose - Reference time for dispersion and radioactive decay.
Source - A value of 0.0 is assumed for this analysis. This results

in the trailing edge of the plume's release period being

1-15
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used as theLrepresentative time point.for the dispersion,- *

dry deposition and- radioactive decay models, resulting in a- .

conservative calculation,-
_

<

RDREFTIM001 0.0-

Variable- Name - PLHEAT
. . .

Purpose - Heat content of plume release (w)..
Source Oconee Unit 3 PRA, NSAC/60.

RDPLHEAT001 9.66E+06
.

Variable Name - PLHITE
Purpose - Height of plume segments at release (m).
Source _ -_Oconee Unit 3 PRA,-NSAC/60.

RDPLHITE001 :0,0

Variable Namec - PLUDUR
. Purpose-- - Duration.of plume segments (s).
Source 0conee_ Unit 3 PRA, NSAC/60.

RDPLUDUR001 12600.0

Variable Name - PDELAY
Purpose - Time _ of release for each plume segment (s).
Source - Oconee Unit 3 PRA, NSAC/60.

.

RDPDELAY001 5400.0

. Variable Name - PSDIST .
-

. Particle size distribution for each nuclide group.Purpose
'

Source - NUREG-ll50 MACCS 1.5.11-Surry.Model.

RDPSDIST001 1.0
'

RDPSDIST002 1.0
.RDPSDIST003 1.0
RDPSDIST004 1.0
RDPSDIST005 1.0

.RDPSDIST006 1.0
RDPSDIST007 1.0

Vari able: Name - CORINV
'

Purpose- -. Defines the_ total core. inventory for 'each nuclide, NUCNAM'.

Source- --Oconee Unit 3 PRA,-NSAC/60.
OCONEE'3 CORE INVENTORY FROM A LOR 2 CALCULATION
8&W PWR, 177 FUEL ASSEMBLIES, 2568 Mwt, 421-EFPD BURNUP

*' NUCNAM CORIL ",CI)

RDCORINV001 CO-S8 8.00E+05
RDCORINV002 C0-60 3.00E+05

-RDCORINV003- KR-85~ 5.45E+05
RDCORINV004: KR-85M 1.80E+07
RDCORINV005 KR-87 -3.33E+07

I-16
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f[ RDCORINV006 : 'XR 88 14.72E407:

JRDCORINV007- RB-86 9.99E404
1RDCORINV008 - SR-89 6.51E+07
RDCORINV009' SR-90 4.43E+06

~RDCORINV010= -SR-91- 8.14E+07--

-

:RDCORINV0ll Y-902 4.57E+06
RDCORINV012: .Y-91 8.44E+07
RDCORINV013" NB-95 1.16E+08~
RDCORINV014 -ZR-95 1.16E408

1RDCORINV015 ,ZR-97 1.17E+08'
RDCORINV016: M0-99 1.29E+08
RDCORINV017- TC-99M- 1.llE+08-
RDCORINV018 'RU-103: .l.llE+08
RDCORINV019 -RU-105 7.72E+07

:RDCORINV020 RU-106 3.26E407
RDCORINV021 Ril-105. ,7.06E+07
RDCORINV022- SB-127 6.28E+06
RDCORINV023 SB-129 --2 24E407.

RDCORINV024-- 1.TE-127 6.28E+06
'; RDCORINV025 TE-127M 9.11E+05
RDCORINV026 TE-129 2.09E+07-

=RDCORINV027- cTE-129M 15.67E+06
'RDCORINV028 TE-131M: -1.02E+07
-RDCORINV029 TE-132 9.95E+07.
RDCORINV0301 l-131 6.92E407-

-RDCORINV031' I-132- 1.01E+08
RDCORINV032- -I-133 1.42E+08:
RDCORINV033- I-134 1,55Et08
RDCORINV034 I-135 1.33E+08

-RDCORINV035 -XE-1331 1.43E+08-
RDCORINV036- -:1 X E- 13 5 - 5.72E+07
RDCORINV037 CS-134 1.26E+07

L :RDCORINV038 -CS-136 !4.57E+06-
RDCORINV039- CS-137' -6.16E+06

-RDCORINV040- BA-140 1.24E+08-
RDCORINV041 LA-140' 1.26E+08

- LRDCORINV0421 : CE- 141 -- 1.16E+08
RDCORINV043 CE-143 1.07E+08
RDCORINV044- CE-144- 7.69E407
RDCORINV045 PR-143 Lt.05E+08

h RDCORINV046-- ND-147 4.57E+07
p 'RDCORINV047' PU-238L 1.92E+05.
|| 'RDCORINV048 PU-239- 3.92E+04
L RDCORINV049 PU:.240 3.00E+04

RDCORINV050' 'PU-241 7.54E+06
RDCORINV051' NP-239 1.66E+09
RDCORINV052 AM-241 6.21E+03

,RDCORINV053 CM-242 -1.96E+06'

LE RDCORINV054 CM-244- 1.15E+05-

:Varlable Name -- SCLCRW-

Purpose- .- Scaling factor to adjust the core inventory.
-Source =SCLCRW includes'a conversion from curies to becquerels and

the ratio of' reference plant's thermal power :(2772 mwt) to
the thermal power of Oconee 3 (2568 Mwt). SCLCR is then:

1-17,
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-
- SCLCRW - 2772 Mwth / 2568 Mwth * 3.7E10 bq/ci

, SCLCRW = 3.99E410
-

-RDCORSCA001 3.99E+10

Variable Name - RELFAC
-Porpose - Release' fractions for isotope groups in release (Case

Dependant).
< Sources The release fractions for Case 1 are based upon the Oconee

Unit 3 PRA values for Release Category-2 which includes
,

Interfacing LOCA events. The remaining nine cases represent !

application of uniform decontamination factors to the
non-Noble gas release fractions of Case 1.

Case 1: l
ISOTOPE GROUPS:*

*
- XE/KR I CS TE SR RU LA

* DF-1.0
RDRELFRC001 1.0 3.lE-01 3.iE-01 3.0E-01 S.6E.02 2.7E 02 4.lE-03

.

Case 2:
* DF-2.0

'RDRELFRC001 1.0 1.5E-01 1.6E-01 1.5E-01 1.8E-02 1.3E-02 2.lE-03,

Case 3:. '

* DF=5.0
-RDRELFRC001 1.0 6-2E-02 6.4E-02 6.0E-02 7.2E-03 5.4E-03 8.2E-04.

Case'4:
* DF-10.

.

RDRELFRC001 1.0 3.1E-02 3.2E-02-3.0E-02 3.6E-03-2.7E-03 4.lE 04 ,j

Case 5:
* DF=12;

-RDRELFRC001 1.0 2.6E-02 2.7E-02 2.5E-02 3.0E-03 2.2E-03 3.4Ee04

. Case 6:
* DF-50
RDRELFRC001 1.0 6.2E-03 6.4E-O' 6.0E-03 7.2E-04 5.4E-04 8.2E-05

Case 7:-
'

~* DF-100.
RDRELFRC001 1.0 3.lE-03 3.2E-03 3.0E-03-3.6E-04 2.7E-04 4.lE-05

! Case 8:
* DF-1000,

i- RDRELFRC001 1.0 3.lE 04 3.2E-04 3.0E-04 3.6E-05 2.7E-05 4.lE-06
|

|- Case 9:
| * DF-10000.-

L RDRELFRC001 1.0 3.lE-05 3.2E-05 3.0E-05 3.6E-06 2.7E-06 4.lE-07

I-18 -
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Case 9:
* Of= lafinite 1

- RORElfRC001 1,0 0c0E400 0.0E+00 0.0E400 0.0E400 0.00400 0.0E400

.
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Additional input Files

The ATMOS module requires a site meteorological data file. The NUREG-

1150 HACCS 1.5.11 Surry Model site meteorological data file was utilized.

The EARLY and CHRONC modules each require their own input files as well

as two auxiliary data files, a site data file and a dose conversion file. The

EARI.Y and CHRONC input files were obtained from the NUREG-1150 MACCS 1.5.11

Surry Model and did not require modification for this analysis. The dose

conversion file *HACCS DOSE CONVERSION FILE: MOD SER #32, 6-JUL-89, 15:59:19

SANDIA NATIONAL LABORATORIES, J. J0ltNSON" was utilized. This is the most
recent dosimetry file provided by Sandia National Laboratory for MACCS 1.5.
The site data file used was also from the NUREG-ll50 MACCS 1.5.11 Surry Model.

1-20
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!.3 Results j

The mean values obtained for four measures of accident consequence are !
summarized in Table 1-3' for each of the ten cases run. These include the '

total number of early fatalities, the total number of latent cancer fatalities
within a 50 and a 1000 mile radius of the calculational grid, the total
population dose within 50 miles in selverts, and the total economic cost in
dollars. These results are also presented in figures 1 1 through I-4.

An effort has been made to estimate the effect of overlying water at the
,

location of the break in scrubbing the release and reducing the radiological
~

consequences. lhe NUREG/CR-4551 composite DF weighing factors described ;

earlier were applied to the MACCS results to obtain the consequence measures
presented in Ttble_l-4. -

Table 1-3. MACC5 results for ISLOCA analysis for a range of decontamination
factors

Total Total Number of Latent Total
Number . Cancer fatalities Population Total
Early - --------- -------------

'.

Dose (Sv.) Economic
DF Fatalities 1000 Mi. ' 50 Mi. 50 Mi. Cost ($)

. .......... ........... ........... ........... ........... ...........

1.00 3.58E-02 4.47E+03. 5.25E402 2.79E+04 1.llE+10

2.00 2.45E-03 2.84E403 - 3.50E402 1.98E404 5.llE409

5.00 2.97E-04 1.46E+03 2.23E402 -1.32E+04 2.29E409
t,

10.00 -5.80E-05 8.92E+02 1.62E+02 9.73E403 1.20E+09
;

12.00 3.49E-05 7.83E+02 1.52E+02 9.llE403 1.09Et09
,

50.00 2.03E-06 2.S6E+02 7.55E401 4.52E+03 2.38E+08 '

t

V
'

100.00 .l.21E-06 . l.43E+02 4.89E+01 2.91E403 1.27E408

1000.00 7.88E-07 2.24E+01 1.16E+01 6.70E402 5.23E406

10000.00 7.65E-07 5.3SE400 3.32E+00 1.75E402 4.80E+04
i.

INilNITE-- -7.63E 07 3.05E400 1.97E+00 9.59Et01 2.69E403L -

|
1

'
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Table 1-4. ISLOCA results using NUREG/CR-4551 composite Of weighing factors
for a V sequence with overlying water

Total Number of Early fatalities . . . . . . . 6.86E-04

Total Number of Latent Cancer fatalities
1000 Miles . . . . . . . . . . . . . . . 1.43E403
50 Miles . . . . . . . . . . . . . . . . ' 11E+02.

Total 50 Mlle Population Dose (Sv.) 1.23E404.....

Total Economic Cost ($) 2.35E409 j...........

i

-|

The total economic costs are calculated by the CHRONC module of MACCS 1

,

and as a result the economic costs associated with different EARLY cohorts are
not' determined by the cede. MACCS somewhat arbitrarily uses the results from
the last LARLY cohort run as a basis for calculating the evacuation and
relocation costs in CHRONC. This is contrary to what the user might assume,
that the overall EARLY. results combined using the emergency response scenario
weighing fractions would be used as a basis for calculating the evacuation and
relocation costs in CHRONC. This distinction is not pointed out by the users
manual for MACCS I.5. For the' cases run, these costs are relatively small in
comparison to the total economic costs and do not impact the results reported
in Table 1-3.

.
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APPENDIX J
EXTERNAL EVENTS AHALYSIS

OF ISLOCA SEQUENCES

J 1. Introduction

This appendix describes the ISLOCA analysis of the external events at
the B&W reference plant. These external events were examined with respect to

their potential to'cause an inter-system loss of coolant accident. The

analysis was completed in two phases, a screaning analysis and a bounding
analysis. (Because of the low risk calculated in the bounding analysis, a
detailed analysis was not required.)

J.1.1. Screening Analysis

A systematic screening of the external events was made to eliminate
events that are not likely to be a threat to the plant. The external events '

were screened from further consideration when the median frequency was

qualitatively predicted to be low. Section J.3 contains the details of this
screening.

A coordinated evaluation of all nonnegligible external events was also
made to minimize data-gathering efforts. For example, it was determined that

the design basis for seismic Class I structures was controlled by tornado
loads rather-than wind loads.

J.1.2. Bounding Analysis

A bounding analysis was performed for the external events after the
negligible events were eliminated in the screening analysis. This analysis

utilized generic. data to generate an upper bound on the ISLOCA core damage
frequency resulting from external events. The surviving events for whict
bounding analyses were performed are fire, flood, and seismic events.

J-4
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''J.2, Interfacing Systems
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J.2.1. HP1 System Interface

The HPl system consists of two pump trains, each of which branch into ;

two injection legs. Each injectier. leg then discharges into one of the four {
RCS cold legs. The pressure isolation boundary is maintained by two check ;

valves that are welded together, a normally closed MOV and, the HPl pump ;

discharge check valve HP-23 (or HP 22). Because the HPl pfessure isolation [
check valves (PlV's HP-57/59, HP 56/58. HP48/50, and HP.49/51) are wclded (.

together, leak testing cannot be performed on the individual check valves.
Therefore, these valves were treated as a single check valve for analytical !

purposes. Since the MOVs (HP-2A, B. C, and D) are maintained with their
Scontrol and motive power circuits always energized, they are considered

susceptible to external events causing spurious operation.
,

J.2.2. DHR System. Interface

-The DHR System could be over pressurized if the DHR letdown line remains
open while the RCS is.boing heated and prrssurized,.or if the isolation valves I

are opened after operating temperature and pressure are reached. There are ;
'

two ways RCS water can enter the DHR system via the letdown line:

l. Through the normal letdown MOV's DH-ll and DH 12 and,

2. Through the MOV-bypass valves DH-21 and DH-23, which are
local-manually operated valves.

DH-ll and DH 12 are interlocked to automatically close when the RCS
.

pressure-is-above 300 psig. However, the interlocks are normally disabled (
|-- (per plant tech specs) to prevent inadvertent operation. Normal plant i

procedure-is to maintain DH-ll and DH-12 in a disabled state by removing their
. control Power (the valve position indicators remain functional with control-
-power removed) and racking out their motive power supply. breakers. The'only

time valve control power is energized and motive power is returned to the
motors is when the. valves a're to be operated, 1

J-5
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, Given that the power supply breakers to Dil-ll and 12 are normally racked |

out, And that DH-21 and DH-23 are manual valves, there are no credible
external event induced failure modes that could affect the DHR system

interface. Therefore an external event induced ISLOCA challenge at the DHR
interface is not considered further, j

l

J.2.3. LPI System Interface

!

This interface is formed by two check valves (CF-30 and DH-16) in

series. These two check valves form the pressure isolation boundary between

the RUS and tne LPI systems. The system consists of two. redundant trains,
'

with'.each injection line beir.g shared with one core flood tank.
<

If CF-30 and-DH-76 fail, RCS water will back-leak into the LPI system
l

and over-pressurize it. LPI over-pressurization at full RCS operating
temperature and pressure will result in certain rupture. The DHR heat ;

exchanger is the most likely failure location. If CF 30 and CF-28 fail the
RCS will back-leak into the Core | Flood Tank. However, because these potential

seeiiarios t only include the failure of check valves (assumed not to be
susceptible to external event induced ' failures), they are not further

. discussed here.

J.3. Screening of External Events

A review of information on the site-region and plant design was made to
identify all external events to be considered. -The data in the B&W Final
Safety Analysis Report (FSAR), Fire Hazards Analysis- Report (FHAR), and other-

.

sources were reviewed for the purpose of minimizing the possibility of
omitting significhnt external events while narrowing the scope of the analysis

. to.only those events that are credible.

The following sections describe the screening analysis performed to*

eliminate insignificant external events from consideration as ISLOCA
initiators.

J-6
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|' J.3.1. Aircraf= 1mpact i

The closest airport serving commercial airlines is located 38 miles west I

of the B&W site. The' nearest airport with a paved runway is located east-
southeast,-13 miles from the site. The two nearest VHF Omni-Directional Radio
Range Airways are designated V232 and V-45 and are located seven miles from '

the site.J4 '

There are no low-level flight patterns or airport facilities in the
. proximity of the station site. The existence of the restricted air space in

,

the area of the site reduces the amount of low-level aircraft operations that
,

could be expected.Jd

J.3.2. Avalanche

There are no mountains in the area of the B&W site, therefore an
avalanche is not possible.

J.3.3. External Flood

.

The station structures are over 3,000 feet from the lake's shoreline.
All station grade floors are at elevation 585 feet Internal Great Lakes Datum
(1 G.L.D.) and the station is designed for normal power generation at water
levels from 562 feet (1.G.L.D.) up to this elevation. In additica, a

breakwater dike is installed along the north and east side of the station to
protect it against flooding due to waves and wave run-up during a probable
maximum meteorological event.

,

|

The maximum wave run-up on this breakwall.will be 6.6 feet above the
probable maximum static water-level-of 583.7 feet (1.G.L.D.). This will give
a maximum water run-up level on the breakwall of 590.3 feet (1.G.L.D.). As a,

result, no large unbroken waves should reach the station's buildings and none
should top the wave protection dike.

The intake structure is-designed to accept the wave action directly.
.The cooling tower is located outside the diked area and could be subjected to

'

-wave action. This wave' action ~might require the cooling tower to be taken out

J-7
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of service. In this event, the station can t+ ''*'9qht to a safe and orderly
shutdown condition and maintained in this condition because all other systems

are fully protected. j
i

!If for any possible reason the main discharge pipe in the sewer system
fails to handle the estimated probable maximum runoff effluent into the river, t

the runoff water will build up in the sewer system and on the ground around
the station.-

!Because all structures are protected against water buildup and flooding
up to $85'.0 feet (1.G.L.D.), there will be.no threat to the structure from f
this probable maximum buildup runoff water. " |

J.3.4. Fire
i

A bounding. analysis was performed for this event. ;

-

J.3.5. Forest Fire
,

There are no' forests in the immediate area of the B&W site, therefore :

forest fires'are not a concern.

J.3.6. Hail -

,

Tornado generated missiles govern this event.

J.3.7. Ice Cover

The adjoining lake is subject to extensive ice formations. However, the

depth of;the intake structure precludes blockage of intake flow from normal
ice formations. -The-shore. area of the station's site is subject to ice pileup

'from northeast wind-driven lake ice. The rockfill barrier beyond the intake
structure and the rockfill around the structure itself provides protection
from ice chunks that-could be forced to and along the bottom s' ' face by this
piling action. If ice pileup should extend to the lake bottom in the area of
the intake structure. it is extremely unlikely that all intake ports could be
covered completely and the conservative design of the intake areas provides.

J8
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J.3.13. Low lake / River level

All cooling water requirements for the B&W plant are taken from the
surrounding lake. The cooling water is supplied to the station's intake
c:nal. This canal is fully closed and is connected to the lake via a
submtrged 96 inch conduit. This conduit extends approximately 3,300 feet irto
the lake. The water flow into the conduit is through an intake crib. The

intake crib is at an elevation of 561.85 feet. The intake canal will be
completely cutoff from the lake if the water level falls below this elevation.
However, there is sufficient water impounded in the Class I portion of the
intake structure foretay to provide sufficient cooling water to provide for an
orderly shutdown and to maintain the plant in a safe condition for at least 30
days if the intake canal is isolated from the lake.J4

J.3.14. Lightning

lightning is not a concern. The valves and associated control centers
and relays are located well within the auxiliary building or the containment
structure and are adequately shielded from the threat of a lightning strike.

J.3.15. Meteorite
i

The probability of a meteorite impacting a nuclear power plant is
negligible.J4

.

J.3.16. ilissiles

The station was designed so that the Seismic Class I structures would
withstand tornado effects. These effects include credible missiles generated
by a tornado. An exception to the Class I structures the Borated Water
Storage Tank.J4

A National Guard training center is located 4.5 miles southeast of the
site. The training center is immediately adjacent to the east of the

; industrial park. Th's training installation is used extensively by the

| National Guard. The training includes small crms firing and limited firing of
40 h..a anti-aircraft ordnance.J4

J-10
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.All Ceismic Class I' structures are designed and are capable of ;

{' withstanding an end-on-Impact of internally generated missiles. All walls and
slabs of the B&W reference plant have more than double the thickness required -

to prevent missile penetrations. This design aspect of the facility prevents
spalling of the concrete and generation of secondary missiles.J'3

J.3.17. Pipeline Accidents
,

There are no oil or gas pipelines within five miles of the B&W site.J'3
,

,
. .

J.3.18. Solsmic

'

The maximum probable operating basis earthquake (0BE) is 0.089; the
maximum possible safe shutdown earthquake (SSE) is 0.159.J'3

-

A bounding analysis was performed for this event. .

J.3.19. Transportation Accidents

Transportation. accidents on the adjoining state highway could involve .

- trucks carrying flammables or explosives. The arrangement of the entrance
roadways, rail line,.and site topography adjacent to this highway is such that
-it; precludes-a ehicle from accidently traveling-for any distance onto the
site from the. highway. .A fire or explosion resulting from a truck accident

,

will-have no effect on the safety'of'the station. This is~because the
- distance of. the station structures from the highway is -2,600 feet.

The drainage of this portion of the site is,away from the site area
!~ containing the station structures. The elevation of this area of the site is

6 to 14 feet above the natural site elevation. This topography feature of the
- sitt precludes the spread of burning flammables to the station buildings.

'

No credible highway' transportation accident could adversely affect the
safety of'the station.#''

;
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J.3.20. Tornado

Tornados are common in the stato in which the B&W referoce plant is

located. The prnbabi!ity of a tornado striking a point within the one degree
square in which the site is located is 6.3E-4 (per year). The associated
recurronce interval is once in approximately 1,590 years.J4

:

The =tatioh e:a5 designed so that the Seismic Class I structures would

withstand tornado effects. These effects iclude credible misciles generated
by a tornado.. The BWST is'an ex.ception to this generalization.J4

J 3.21. Volcanic Activity 6

Volcanic activity is not possible at the site. There are no active

volcanos in the area of the B&W sito v

e

J.3.22. Wind ;

The design basis for seismic Class I structures was controlled by
tornado loads rather than. wind loads.Jd

:

J.4. Itounding Analysis - '

P

An analysis of the external events that contribute to the plant's risk
.

_is included in this section. The events that survived the screening analysis
''

are fire,' internal flood, and seismic events.

J.4.1. Analysis'of Fire Events

- The search for ISLOCA challenges that might result from a fire event is
based on two assumptions. First, fires will not affect =the structural
-integrity of the RCS. pressure boundary. Second, fires will not cause the

operators;to mistakenly open a valve that might contribute to an ISLOCA event.
The only. failure _ mechanism _where ' fire is postulated to cause an ISLOCA event

*
is by fire induced failures within valve motor control centers, control
circuitry,-or cabling.

-
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|

|The ISLOCA event trees from Appendix 0 were used to identify which -

,

valves should be included in the bounding analysis. In the makeup and |
-

Lpurification event tree, HOV HP-2A could be affected by fire induced failures, j,

Additional non-fire related fallures wodld also be required before an ISLOCA ,

could occur. in the high pressure injection system ISLOCA event tree, MOVs |
HP-2B, C, or D could also be affected by fire. Additional non-fire related (
failcres would also have to occur in this case, in the two DHR letdown trees,
on'ly 'JH U and 01512 could be affected, however, the valve motor pawor supply |
breakers are racked out, making inadvertent operation of th6 valves *

. incredible.- finally, the LPl.cvent tree was examined and found to contain no .

valves-that would be affected by__a fire. !
:
i

For the _ analysis that follows, the makeup and purification interface is
- used as the model_to represent all four of the high pressure injection f
interfaces. For a failure of.any one of the boundary HOVs (HP4A, B, C, 0) to
lead to an ISLOCA challenge, the corresponding pressure isolation check valves >

would have to fall along with either the HPl/BWST vent line or the pump
'

discharge check valve. -Bec&use the failure mechanism for the A-line check
valves is failure-to-close on demand (rather than al.ime based leakage '

failure) it represents the bounding case for the four lines. Therefore it was
used in the present analysis. An event tree modeling'the failures associated
with a fire induced ISLOCA'is shown in figure J-1.- The events shown in figure _ !

J-l are explained in the following sections.

IE-F. This event represents the occurrence of a fire in. room 236 (where-

1

both HP-2A and-its control circuit are located), previous studies, which used
License Event Report (LER) data-from the fluclear Regulatory Commission (flRC), !

indicate that the overall- frequency of' fires for nuclear power plants is.
,

approximately 0.16 per reactor year.un a plant-wide basis '3'J". 7nis numberJ
>

was divided by the total number of rooms in the plant (approximately_300) to '

_obtain a per-room frequency of 5.3E-4 per reactor year.,
,

.

HM1. This _ event represents the probability that a' fire in room 236 will
caus_e HP-2A to open. A bounding probability of 0.10 is used. A more detailed
analysis would' require knowledge of fire size and location. It would also
require detailed _modeling of the' controls and cabling, all of which would

,

likely reduce tht nabability of=the talve opening.
>
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Figure J-1. HPI interface event tree for fire induced ISLOCA events.

:

HC1. The-probability that check valves HP-57 and HP-59 (treated as a !
'

single val've because they are welded together) fail to close when demanded I

(i.e When HP-2A opens and makeup flow is diverted) is assumed to be IE-3.
This tvent was taken from Appendix 0. Makeup and purification flow normally ;

-keeps these valves open.

HVI. ' This event is mo'dcled the same as for the internal events
analysis. Specifically, the possibility that the recirculation line from the {
ROI pump discharge to the BWST being left open after completion of the pump ~ q

'

tu t-is estimated at 1.3E-3.

HC2. The probability that check valve HP-23 falls to close on demand is
estimate at 1.0E-3, and was taken from Appendix D. This is a demand failure
probability because thi, valve is normally free and not seated unless HP2 A
opens.

The above probabilities were used in the event tree shown in Figure J-1.
The quantification of this event tree results in an ISLOCA frequency of

P

failure _ of HP-2A of 1.2E-10/ reactor year. Because HP-28, C, and D, were

assumed to provide identical, independent contributions, the total frequency
.

for|lSLOCA challenges at the high-pressure injection system interface is then
~

fou'? times this number, or 4.9E-10.

.
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J.4.2. Analysis of Internal- Flooding

The B&W plant has four rooms where flooding could result in possible
damage to the HPl isolation valves and associated equipment. Each room was

looked at in detail to identify the possible sources of flooding.

An internal' flood can contribute to an ISLOCA event at the high pressure
injection systete interface by causing motor operated valves HP 2A, B, C, or D
to open. For-one of these events to lead to an ISLOCA the corresponding
injection check valves would have to fail, and either the pump discharge check

- valve or the HPl/BWST vent line would have to be left open. The event tree is
shown in Figure J-2 for.the failures required when HP-2A is affected by

,

internal flood. The events shown in Figure J ? are explained in the following
sections. As for the fire analysis, the flood analysis models only the HP 2A
line to estimate the ISLOCA risk from all four injection legs.

IE-1F. Internal flood in room 209 or 236. Room 209 is a corridor
located inside the Auxiliary building next to the BWST heater at elevation 565
feet. HP-20 and HP 20 are located in this room with the Motor Control Center
for these two-valves. A 6-in., 30 psia process steam line to the Borated
Water Storage Tank heat exchanger and a 3-in, condensate _line from the heat
exchanger run through this room. Jet impingement and steam flooding could
affect operation of essential MCCs and-other equipment. Two inch and smaller
piping for the Reactor Coolant Pump (RCP) seal supply water system are also
present, The failure of this line'could result in jet-impingement forces
affeccing essential equipment.

Room 236, No. 2 mechanical penetration room, is located inside the
Auxiliary building adjacent to the containment structure at elevation 565

7

feet. HP-2A.and HP 2B are located in this room along with the Motor Control
Center (MCC', transfer switch cabinet, and electrical trays for these valves.

2A continuou's blowout area of 15 ft is provided to prevent a buildup of flood
waters. Two_6-in. steam supply lines to the AFW pump turbines in the room
could cause steam flooding and jet impingement and possible damage to the MCC

| and other equipment.
:

u
,
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Figure J-2. HPI interface event tree for flood induced ISLOCA events.2

Quantification of pipe rupture in these rooms is based on a random pipe
break frequency of 5.0E-ll/hr ft.J-5 Assuming 100 feet of pipe in each room

~

gives:
'requency - (5.0E ll/hr-f t)(100f t)(8760hr/ry) - 4.4E-5/ry

HM1. The probability that an internal flood in room 236 causes HP-2A to.

open is estimated at 0.10. 1his event is described in more detail in the fire ,

analysis.

'

HC1. The probability that check valves HP 57 and HP-59 (treated as a
single valve because they are welded together) fail to close when demanded
(i.e. when HP-2A opens and makeup flow is diverted) is assumed to be IE-3.
This event was taken from Appendix D. Makeup and purification flow normally
keeps these valves open.

.

HVI. This event is modeled the same as for the internal events
|

L analysis. Specifically, the possibility that the recirculation line from the
|. HPI pump discharge to the BWST being left open after completion of the pump-

(- test is estimated at 1.3E-3.

'

HC2. The probability that check valve HP-23 fails to close on demand is
i estimate at 1.0E-3, and was taken from Appendix 0. This is a demand failure
|

J-16
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i
probability because this valve.is normally free and not seated unless HP2-A |
opens. !

!
'

The above probabilities were used in the event tree shown in figure J-2.
! The quantification of the event tree results in a frequency of 1.0E-ll/Rx-yr.

This frequency is for ISLOCA challenges resulting from failure of HP 2A.
.

Because HP 28, C, and D, are assumed to provide identical, independent 'f
contributions the total frequency for_ISI.0CA challenges at the high pressure
injection system interface is ' hen four times this number, or 4.0E-ll/Rx-yr.

)
,

J.4.3. Analysis of Seismic Events -
!

The seismicity of the site is evaluated on the basis of the Seismic-Risk
Map of the' United States. This map shows that the site is located within j

Zone 1. The minimum distance from the site to a Zone : boundary is_40 miles ,

and to a Zone 3 boundary, 75 mi_les.

Zone l'is described as follows: " Minor damage; distant earthquakes may f
'

cause damage to structures with fundamental. periods greater than 1.0 seco-ds;
corresponds to intensities V and.V! of the MM Scale (Modified Mercalli '

-Intensity Scale of 1931)." [

~

)The failure' scenario most 'likely to result in a seismic induced ISLLA ;

begins with tho' failure of-the open relay in one of the interfacing system
'

MOVs due to relay chatter. The normally-open relay contacts are postulated to
'

close during~ a seismic event allowing power to be applied _ to the valve motor
and opening the valve.,

:

Seismicity and Hazard Curves
7

'

-The. hazard curves used in this analysis were taken from a US NRC

sponsored study. This Study was preformed by the Lawrence Livermore National a

: Laboratory. The curves were taken from the Eastern U.S. Seismic Hazard '

Characterization Program'6 The use of the LLNL-seismic curves in theJ

external event analysis does not imply that other hazard curves are. invalid or
not appropriate for ISLOCA analysis. . Table J-l contains the numeric values
obtained from the hazard-curve shown in Figure J 3.

J-17
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Figure J-3. Seismic hazard curve for the B&W study plant.
,

Table J-1. Median Hazard Curve Values
,

Conditional
PGA Bin Freq Probability

Bin fal- p3r year of Relay Chatter ,

.10 .3.7E-3 0.025

.20 7 .'4 E 4 4 0.041
-

.30 1.6E-4 0.14

.40 6.0E-5 0.35

.50 2.0E-5- 0.62

.60 9.2E-6 0.82'

.70 5.lE 6 0.93

.80 2.3E-6 0.97-

.90 1.4E-6 0.99-
1.0 8.2E-7 1.00 ,

Total 4.7E 3

Relay Fragility Data

-The seismic fragility estimate for the relays in the valve motor control
-

centers were developed using generic relay data #7 together with cabinet
amplification and-structural response spectra for the B&W reference plant.

J-18
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Fragilities were estimated for four types of relays. As a bounding estimate !
the least rugged of the four types is used in the present analysis. |

Specifically, the values for socket-type auxiliary relays normally i

de energized are given below.

Median 0.42
Beta (R) 0.33
Beta (U) 0.30 t

HCLPF (g) 0.15
'

Failure mode: relay chatter in exccss of two milliseconds
.

The probability that the relay failure frequency (pf) exceeds p,. for an
acceleration A" given the best estimate of the median ground acceleration
capacity _A is given by:

A ^'P(p apphn) =& ig
Ou , ,

,

where:

$ ^= standard Gaussian cumulative function
-4 = uncertainty concerning the ground motion capacity
pf = failure frequency based on the underlying random variable

associated with ground acceleration A
p = given failure frequency value (0.5 in this case)p=

given ground acceleration value. |A

A seismic event can contribute:to an ISLOCA at the HPI interface by
causing any of the normally closed MOVs (HP-2A, B, C, or D) to fail- open by
inducing chatter in the normally open relay. For an 15LOCA to occur, the

'corresponding injection check valve _would have to fail, and either the pump
~

discharge check valve'or the HP!/BWST vent?line would have to be left open.
The event tree used to model the failures at the HPI-interface:is shown in
Figure J-4.1

.

. Ali .four M0V's are treated in 'an identical _ fashion, and the ' total
'

frequency is' the. sum of the _four contributors. The events shown in Figure J-4
' are. discussed below.

IE-5.' Seismic frequency of~ occurrence obtained by differentiation of the .

hazard' curve shown in~ Figure J-3. Table J-l contains the individual-

J-19
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Figure J-4. HPI interface event tree for seismic induced ISLOCA events.

frequencies for each PGA interval. Value on the event tree represents the
frequency of ai, earthquake of any magnitude.

HM1, Probability that HP-2A opens as a result of a sett,rrde event. The

probability of this event for each PGA interval is shown in Table J-1. The

value shown on the event tree is an average, weighted over all scismic bins.

HC1. The probability that check valves HP-57 and HP-59 (treated as a
single valve because they are welded together) fail to close when demanded
(i.e. when HP-2A opens and makeup flow is diverted) is assumed to be IE 3.
This event was taken from Appendix D. Makeup and purification floe aornally
keeps these valves open.

HV1. This event is modeled the same as for the internal events
analysis. Specifically, the possibility that the recirculation line from the

! HPI pump discharge to the BWST being left open after completion of the pump
test is estimated at 1.3E-3.

|

HC2. The probability that check valve HP-23 fails to close on demand is
estimate at 1.0E 3, and was taken_from Appendix D. This is a demand failure
. probability because this valve is normally free and not seated unless HP2-A

|_
opens.

!

Evaluating sequences 4 and 5 of the event tree shown in Figure J-4 at
each PGA shown in Table J-1, and summing over all PGA values results in a

J-20
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frequency of 4.5E-10/Rx-yr. The total frequency for a seismic induced ISLOCA
at the HPl interface is four times this number, or 1.8E-9/Rx-yr.

J.5. 71W Results

An ISLOCA challenge resulting from external events depends on the
probability that MOV failure resulting from the event will, combined with
other failures, cause the pressurization of low-pressure rated systems. The

screening analysis from Section J.3 excluded from further consideration all
external even*s not likely to be a threat to plant systems. The events

retained af ter screening included fire, internal flood, and seismic. The

bounding analysis from Section J.4 then determined the frequency of ISLOCA
challenges from each external event.

A fire can' contribute to an ISLOCA event at the high pressure injection
interface by causing motor operated valves HP-2A, B, C, or D to open. For a
failure of one of these events to lead to an ISLOCA challenge, (i.e,
pressurization of low-pressure rated piping) the corresponding presscre
isolation check valves would have to fail, and either the pump discharge check
valve would have to fail. The total fire-induced ISLOCA frequency for the
high pressure injection system interface was calculated to be 4.9E-10/ry.

An internal flood can contribute to an ISLOCA event at the high pressure
injection system interface by causing motor operated valves HP-2A, B, C, or D
to open. The logic used for this calculation was identical to that u;ed in
the fire analysis. Only the interpretation of some basic events changed. The

resulting ISLOCA frequency is 4,0E-II.

The affect of a seismic event on the ISLOCA challenge frequency was also
calculated. The high pressure injection system interface was considered
vulnerable to MOV opening as a result of relay chatter. The seismic-induced
ISLOCA frequency was calculated to be 1.8E-9.

The overall frequency of an ISLOCA due to external events was obtained

by summing the failure frequer.cies for each event that survived the screening
analysis. An upper bound estimate of the total external events initiated
ISLOCA feaquency is 2.3E-09.

J-21s.
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4 APPENDIX K
'

REVIEW OF PRESSURE FRAGILITY CALCULATIONS

1
As part of the ISLOCA program, a subcontract was negotiated between EC&G

Idaho, Inc. and ABB:Impell. This subcontract was for the development of the
fluid system component pressure fragilities for the reference B&W plant that
was _used as the model for this study. This work, which is documented in a
. separate raport (D. A. Wesley et al., Pressure-Dependent fragilities for j

Piping Components, NUREG/CR-5603), was used to calculate the probability of an
overpressure ruptures in secondary systems, At the request of Dr. John
O'Brien (U.S. NRC/RES), an independent review of the pressure fragility
calculation, methodology and results, was perfornied. This review was
conducted by Dr. Everett C. Rodabaugh. The product of that review is
contained in1this appendix, specifically two letters dated February 2,1989
and February 17, 1990.
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APPENDIX L
UNCERTAINTY ANALYSIS

; L.1 Introduction
.

An uncertainty analysis was performed in order to provide a more
complete understanding of the risk attributable to ISLOCAs for the reference
B&W plant. This analysis required two calculational steps. The first
involved estimating the uncertainty associated with the individual event
probabilities. In the second_ effort, cutsets (Boolean equations) were

Hdeveloped using IRRAS for the event trees end-states. IRRAS was used for
the~ uncertainty analysis rather than-ETA-II''2 because ETA-Il does not possess

_

the capability- for doing uncertainty analyses. However, ETA-II is much

simpler and easier to use when performing point estimate quantification. As a
result, the ETA-II software was used for the bulk of the quantification.
After the end-state equations were loaded into IRRAS, the individual event
uncertainties were then propagated through the' logic equations using IRRAS'
Latin Hypercube simulation feature. Both failure and success events are
included in the-logic equations. Because ETA-II generates end-state equations
in terms of failure events only, once the equations were loaded into IRRAS the

!successes were added manually. Two sets of Latin Hypercube- simulations were
run. The first was performed at the event tree end-state level; the second at
the PDS level,

i

L-3
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L.2 Results

~ Table L-1. presents the uncertainty analysis results generated on the POS-
. calculations. These calculations were perfurmed on a group level whereby all
end-state equations classified with the same PDS were quantified collectively.
Table L-2 displays the results of the uncertainty calculations ~ performed on
the individual end-state equations.

;
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| Table L-1. Uncertair.ty estimates for the Reference B&W plant PDS frequency
(per Rx-yr)

Mean MinCut 5th Perc. Minimum Seed

PDS Name Median Stand, Dev. 95th Perc. Maximum Size-

........... ........... ........... ........... .....................

LK-NCD 1.477E-003 1.461E-003 2.823E-004 7.529E-005 54321
8.941E-004 2.289E-003 4.339E-003 7.618E-002 10000

LOCA-IC 8.214E-008 2.340E-008 5.908E-010 1.104E-Oll 54321 '

6.624E-009 B.440E-007 1.681E-007 4.263E-005 10000

OK-OP 1.108E-002 1.106E-002 3.966E-003 1.071E-003 54321
9.348E-003 7.785E-003 2.385E-002 2.994E 001 10000

REL-LG 2.332E-006 1.294E-006 4.497E-008 5.322E-009 S4321
4.470E-007 1.492E-005 7.031E-006 6.425E 004 10000

REL-MIT +0.000E+000 40.000E+000 +0.000E4000 +0.00GE+000 54321
+0.000E+000 +0.000E4000 +0.000E+000 +0.000E+000 10000

L-6
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Table L-2. Uncertainty results for event tree end-states (sequences).

Sey. Event Tree Name Mean MinCut Sth Perc. Minimum Seed
No. Saguence Name Median Stand. Dev. 95th Perc. Maximum Size

.... ... ............ ....... . . ....... . ........... ........... .....

HPMU-03 2.458E-003 4.915E-003 1.224E-002 9.lllE-002 10000

2 HPHU 3.185E-005 3.191E-005 2.782E-006 3.506E-007 54321
HPMU-04 1.7;dE-005 4.818E-005 1.046E-004 9.975E-004 10000

3 HPMU 3.185E-005 3.191E-065 2.782E-006 3.506E-007 54321
HPMU-06 1.759E-005 4.818E-005 1.046E-004 9.975E-004 10000

4 HPMU l.023E-007 3.993E-008 6.136E-010 3.714E-012 54321
HPMU-07 1.534E-008 5.043E-007 3.836E-007 2.223E-005 10000:

5 HPMU 6.844E-007 2.795E-007 1.861E-009 1.41' 011 54321
HPMU-08 6.769E-008 4.564E-006 2.427E-006 2.54sE-004 10000

6 HPMU 9.400E-006 3.634E-006 5.558E-008 +0.000E+000 54321 '

,

HPMU-09 1.394E-006 4.989E-005 3.485E-005 2.733E-003 10000

7 HPMU +0,000E+000 +0.000E+000 +0.000E+000 40.000E+000 54321
HPMU-10 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

8 HPMU l.906E-008 7.284E-009 7.477E-011 8.477E-013 54321
HPMU-Il 2.241E-009 1.615E-007 6.575E-008 1.349E-005 10000

9 HPMU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
HPMU-12 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

10 HPMU 5.518E-008 2.198E-008 3.325E-Oll 1.358E-013 54321
HPMU-13 2.169E-009 5.099E-007 1.492E-007 2.333E-005 10000

11 HPMU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
HPMU-14 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

12 HPMU 2.S67E-008 1.028E-008 4.420E-011 2.375E-013 54321
HPMU-lb 1.867E-009 3.177E-007 8.840E-008 2.286E-005 10000

13 HPMU 5.152E-003 5.152E-003 1.415F-003 3.223E-004 54321
HPMU-17 4.155E-003 3.775E-003 1.223E-002 5.671E-002 10000

14 HPMU 4.143E-005 4.154E-005 7.499E-006 1.216E-006 54321
HPMU-18 2.999E-005 4.070E-005 1.124E-004 8.911E-004 10000

15 HPMU 4.478E-006 4.518E-006 3.179E-007 40.000E+000 54321
HPMU-19 2.217E-006 7.476E-006 1.521E-005 1.622E-004 10000

16 HPMU 6.679E-007 6.751E-007 2.834E-008 1.526E-009 54321
HPMU-20 2.703E-007 1.420E-006 2.440E-006 4.241E-005 10000

L-7
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Iah.le 1. 2. (continuedL

Seq. Event Tree Name Mean MinCut 5th Ferc. Mininum Seed
No. Sequence Name Median Stand. Dev. 95th Perc. Maximum Size

. . . . ................ ........... ........... ._._..-.... ........... .....

17 HfMU 5.198E-010 5.137E-010 4.492E-012 +0.000E4000 54321
HPMU-21 9.579E-011 2.319E-009 1.959E-009 9.106E-008 10000

18 HPMU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E4000 5431-
HPMU-22 40.000F+000 +0.000E+000 +0.000E4000 +0.000E4000 10000

19 HPMU l.068E-012 1.029E-012 6.661E-015 +0.000E+000 54321
HPMU-23' l.554F 013 5.759E-012 3.757E-012 2.634E-010 10000

20 HPMU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E4000 54321
HPMU-24 +0.000E+000 +0.000E4000 +0.000E+000 +0.000E+000 10000

21 hPMU 3.474E-012 3.107E-012 2.664E-015 +0.000E+000 54321
HPMU-25 1.518E-013 4.935E-Oll 8.193E-012 3.004E-009 10000

22 HPMU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
HPMU-26 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

23 HPMU l.596E-012 1.454E-012 3.552E-015 +0.000E+000 54321
HPMU-27 1.287E-013 1.967E-Oll 5.015E-012 1.574E-009 10000

24 HPMU l.288E-010 5.198E-Oll 5.440E-013 6.217E-015 54321
HPMU-28 1.617E-Oll 6.304E-010 4.722E-010 2.259E-008 10000

25 HPMU 8.893E-010 3.639E-010 1.613E-012 2.264E-014 54321
HPMU-29 7.060E-011 6.716E-009 2.850E-009 4.352E-007 10000

26 HPMU l.256E-008 4.731E-009 5.034E-011 +0.000E+000 54321
HPMU-30 1.467E-009 7.598E-008 -4.464E-008 3.426E-006 10000

27 .HPMU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
HPMU-31 +0.000E+000 +0.000E+000 +0 000E+000 +0.000E+000 10000

28 HPMU 2.442E-Oll 9.481E-012 6.261E-014 4.440E-016 54321
HPMU-32 2.348E-012 1.608E-010 8.098E-011 1.016E-008 10000 '

29 HPMU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
HPMU-33 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

30 HPMU 8.429E-Oll 2.861E-Oll 3.241E-014 +0.000E+000 54321
HPMU-34 2.315E-012 1.134E-009 1.744E-010 7.096E-008 10000

31 HPMU +0.000E+000 +0.000E+000 +0.000E,v00 +0.000E+000 54321
HPMU-35 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

32 HPMU 4.195E-Oll 1.339E-Oll 3.819E-014 4.440E-016 54321
HPMU-36 1.965E-012 6.258E-010 1.034E-010 3.635E-008 10000

L-8
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Table L-2. (continuedi
,

'. Seq. Event Tree;Name_ Mean- MinCut; 5th-Perc. Mininum Seed-
No. Sequence Name-

.' Median Stand. Dev..- 95th Perc. Maximum Size ;
-- .. ............ . .. .. . . .

HPMU-37 3.304E-004 '2.306E-003 3.305E-003 1.274E-001 10000

34 HPI- 1.515E-003 1.520E-003 5.703E-005 2.434E-006 54321
HPI-03 5.709E-004 3.501E-003 5.710E-003 Im074E-001 10000 '

35 HPI 1.511E-008 1.522E-008 2.176E-010 5.278E-012 54321
HPI-04 3.495E-009 4.959E-008 5.954E-008 1.295E-006'10000

36 HPI. 1.021E-007 1.065E-007 6.166E-010 1.090E-011 54321
HPI-05 1.517E-008 4.637E-007 3.749E-007 1.723E-005 10000

37 "HPI -1.398E-006 1.387E-006 1.863E-008 +0.000E4000 54321
HPI-06 -3.241E-007 -5.043E-006 5.240E-006 2.473E-004 10000

38 HPI- +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
HPI-07' +0.000E+000~+0.000E+000 +0.000E+000 +0.000E+000 10000

39. HPI. 2.719E-009 2.780E-009- 2.653E-Oll-+0.000E+000'54321
HPle08 -5.124E-010 1.003E-008- 1.104E-008 3.241E-007 10000

-.40 .HPI +0.000E4000 +0.000E+000 +0.000E+000 +0.000E+000 54321
.HPI-09 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

"

-41: HPI -7.681E-009 8.390E-009 1.055E-Oll 7.460E-014 54321
'= ~HPI-10. 15.140E-010 5.520E-008 2.424E-008 2.924E-006 10000

42- HPI- -+0.000E+000 +0.000E+000 +0,000E+000 +0.000E+000 54321
-

; HPI-11'' :+0.000E+000 +0.000E+000 +0.000E+000'+0.000E+000 10000

:43- HPI ' l.916E-009 1.960E-009 4.937E-012~-5.195E-014 54321' '

~HPI-12 1.810E-010- 1.678E-008 6.499E-009 1.364E-006 10000

44 HPI- 1.693E-006 l'.7b E-006 3.978E-008 +0.000E+000 54321~
HPI-13 5.185E-007 4.585E-006 6.364E-006 1.290E-004 10000

145 HPI= 2.521E-007 2.573E-007 3.859E-009 1.748E-010 54321
HPI-14 '6.267E-008 8.440E-007 9.585E-007.- 3.590E-005 10000

:46 HPI 2.373E-010 1.960E-010 7.793E-013 +0.000E+000 54321
HPI-15 :2.159E-011 4.791E-009 6.854E-010 4.659E-00' 80000

47 HPI' +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+c00 54321
| HPI-16 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000
!.

I 48 HPI- 3.775E-013 3.930E-013 1.332E-015 to.000E+000 54521
l HPI-17 3.597E-014 2.961E-012 1.279E-012 2.303E-010 10000

L L-9
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lable L-2. (continued)

Seq. Event Tree Name Mean MinCut 5th Perc. Minimum Seed

No. Sequence Name Median Stand. Dev. 95th Perc. Maximum Size

'~k9 HP{'' h[hhbr hhh Ih[hhh[ hhh h[hhhh hhh h[hoh' bbb hk325E

HPI-18 +0.000E+000 40.000E+000 +0.000E+000 +0.000E+000 10000

50 HPI 1.214E-012 1.185E-012 +0.000E4000 +0,000E+000 54321
HPI-19 3.463E-014 2.835E-Oll 2.744E-012 2.730E-009 10000

51 HPI +0.000E4000 +0.000E+000 +0.000E+000 +0.000E+000 54321
HPI-20 +0.000E+000 +0.000E+000 +0.000E4000 +0.000E+000 10000

52 HPI 2.970E-013 2.771E-013 +0.000E+000 +0.000E4000 54321
HPI-21 1.199E-014 5.808E-012 6.781E-013 5.546E-010 10000

53 HPI 1.939E-Oli 1.981E-Oll 1.878E-013 3.996E-015 54321
HPI-22 3.657E-012 7.358E-Oll 7.812E-Oll 2.362E-009 10000

54 HPI 1.353E-010 1.387E-010 5.342E-013 9.325E-015 54321
HPI-23 1.594E-Oll 7.667E-010 4.812E-010 3,553E-008 10000

55 HPl ,1.754E-009 1.80EE-009 1.650E-011 +0.000E+000 54321
HPI-24 3.350E-010 6.226E-009 7.190E-009 1.936E-007 10000

56 HPI +0.000E+000 +0.000E6000 +0.000E+000 +0.000E+000 54321
HPI-25 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

57 HPI 3.417E-012 3.618E-012 2.398E-014 +0.000E+000 54321
HPI-26 5.382E-013 1.451E-Oll 1.356E-011 6.242E-010 10000

58 HPI +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
HPI-27 +0.000E+000 +0.000E+000 +0.000E4000 +0.000E+000 10000

59 HPI 9.287E-012 1.092E-Oll 9.325E-015 40.000E+000 54321
HPI-28 5.475E-013 6.738E-011 2.974E-Oll 3.136E-009 10000

60 HPI +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
HPI-29 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

61 HPl 2.345E-012 2.552E-012 3.996E-015 40.000E+000 54321
HPI-30 1.878E-013 1.884E-Oll 7.776E-012 1.107E-009 10000

62 DHR-SD 3.670E-004 3.623E-004 8.506E-006 +0.000E+000 54321
DHR-D-02 1.259E-004 1.037E-003 1.414E-003 5.751E-002 10000

63 DHR-SD 2.219E-004 2.230E-004 6.828E-006 1.561E-007 54321
DHR-D-03 7.703E-005 5.398E-004 8.617E-004 1.435E-002 10000

64 DHR-SD 7.354E-005 7.352E-005 1.664E-006 +0.000E+000 54321
DHR-D-04 2.234E-005 2.212E-004 2.893E-004 9.089E-003 10000
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c - Tablo' L-2. ~(contiqued)
E

' Seq._ EventLTree Naue . Meani - MinCut 5th Perc. Minimum Seed
No. Sequence Name Median Stand. Dev. 95th Perc. Maximum Size ;

$bLbHkSb b bbbE bbb b bbbE bbb~ b$bbbE bbb b$bbbkAbbb 543blS

=DHR-D-05- +0.000E+000 +0.000E+000.+0.000E+000 +0.000E+000 10000

~66- DHR-SD' 5.676E-007 5.929E-007 5.351E 009 1.602E-010 54321
DHR-D-06 .1.097E-007 2.305E-006 2.140E-006 -9.578E-005 10000

67 DHR-SD +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321-
DHR-D-07= +0.000E4000 +0.000E+000 +0.000E+000 +0.000E+000 10000

68 DHR-SD 4.051E-007 4.473E-007 8.517E-010 7.970E-012 54321: I

DHR-D-08-- 3.519E-008 2.380E-006 1.358E-006 8.067E-005 10000
_.

69 DHR-S9 +0.000E+000 +0.000E+000 +0.000E4000 +0.000E+000 54321
DHR-D-09 +0.000E4000 +0.000E+000 +0.000E+000 +0.000E+000 10000,

70 DHR-SD .l.582E-008 1.491E-008~ 4.931E-011 4.167E-013 54321
DHR-D-10 .l.598E-009 1.209E-007- 5.012E-008 7.124E-006 10000

-71 DHR-SU- 1.986E-004 1.987E-004- 2.583E-005: 3.076E-006=54321 '

:DHR-S-02 l'.254E-004 2.417E-004 6.081E-004 4.704E-003--10000

72 DHR-SU 5.930E-007 5.902E-007 2.422E-008 1.514E-009 54321 -

DHR-S-03 2.335E-007 1.438E-006. 2.160E-006 5.834E-005 10000-

- - 73- DHR-SU 7.758E-009. 7.774E-009 :2.353E-010: 1.135E-Oll 54321-
DHR-S-041 2.666E-009 2.205E-008 2.960E-008 1.079E-006 10000

174 DHR-SU1 6.472E-011 5.980E-011 1.481E-013 9.992E-016 54321
DHR-S-05 5.513E-012. 5.384E-010 .1.990E-010 2.857E-008 10000

75 'DHR-SU 5.839E-007 5.920E-007 2.452E-008 9.867E-010 54321
DHR-S-06 2.332E-007 1.282E-006 2.067E-006 3.399E-005 10000

76 DHR-SU. +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-07 +0.000E+000-+0.000E+000 +0.000E+000 +0.000E+000 10000

177- DHR-SU . 6.687E-009 6.915E-009 2.088E-010 +0.000E+000 54321
DHR-S-08. 2.316E-009 1.565E-008 2.603E-008 4.014E-007 10000

78: DHR-SU. . 0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321'+

DHR-S-09 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E4000 10000:.

'79 DHR-SU: 4.475E-010 4.225E-010 4.245E-012 +0.000E+000 54321
DHR-S-10 9.187E-011. 1.964E-009 1.779E-009 -8.986E-008 10000

80 DHR-SU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-ll- +0.000E+000 +0.000E+000 +0,000E+000 +0.000E+000 10000
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- Tab'l e L-2. (continued)

Seq. Event free Name Mean MinCut 5th Perc. Minimum Seedt

No. Sequence Name Median Stand. Dev. 95th Perc. Maximum Size
..... ................ ........... ........... ........... ........... .....

81 DHR-SU 4.150E-009 4.050E-009 1.139E-010 7.794E-012 54321
DHR-S-12 1.301E-009 1.184E-008 1.609E-008 4.534E-007 10000

82 DHR-SU +0.000E+000 +0.000E4000 40.000E+000 40.000E4000 54321
DHR-S-13 +0.000E+000 +0.000E4000 +0.000E+000 +0.000E+000 10000

83 DHR-SU 6.436E-013 7.790E-013 8.881E-016 +0.000E4000 54321
DHR-S-14 4.185E-014 4.085E 012 2.130E-012 1.86bE-010 10000

84 DHR-SU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-15 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

85 DHR-SU 2.184E-010 2.181E-010 3.365E-012 +0.000E4000 54321
DHR-S-16 6.301E-Oll 6.971E-010 8.407E-010 2.553E-008 10000

86 DHR-SU +0.000E+000 +0.000E4000 +0.000E+000 +0.000Ev000 54321
.DHR-S-17 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

87 DHR-SU 2.765E-Oll 2.779E-Oll 2.041E-013 +0.000E+000 54321
'DHR-S-18 5.512E-012 1.475E-010 1.105E-010 1.163E-008 10000

88 DHR-SU +0.000E+000 +0.000E+000 40.000E+000 +0.000E+000 54321
DHR-S-19 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E4000 10000

89 DHR-SU 2.448E-Olu 2.459E-010 4.098E-012 +0.000E+000 54321
DHR-S-20 7.208E-Oll 7.609E-010 9.421E-010 2.591E-008 10000

90 DHR-SU +0.000E+G00 +0.000E+000 +0.000E4000 +0.000E4000 54321
DHR-S-21 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

91 DHR-SU 5.303E-014 5.995E-014 1.110E-016 +0.000E+000 54321
DHR-S-22 2.997E-015 4.984E-013 1.648E-013 3.343E-Oll 10000

92 DHR-SU 2.870E-007 2.584E-007 1.438E-009 2.135E-Oll 54321
DHR-S-24 3.707E-008 2.385E-006' 9.468E-007 1.709E-004 10000

93 DHR-SU 7.588E-010 7.704E-010 1.809E-012 1.720E-014 54321
'

DHR-S-25 6.596E-Oll 5.404E-009 2.403E-009 3.162E-007 10000

94 DHR-SU 6.860E-012 7.153E-012 1.199E-014 1.110E-016 54321 I
DHR-S-26 4.944E-013 5.252E-Oll 2.196E-011 2.427E-009 10000

95 DHR-SU 7.923E-014 7.771E-014 +0.000E+000 +0.000E+000 54321
DHR-S-27 1.554E-015 1.335E-012 1.543E-013 1.065E-010 10000

96 DHR-SU 7.385E-010 7.720E-010 1.876E-012 2.276E-014 54321
DHR-S-28 6.610E-011 5.211E-009 2.515E-009 2.756E-007 10000
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Table L-2. (continuedF
1

. Seq. Event-Tree Name Mean MinCut 5th Perc. Minimum Seed
No. Sequence Name- Median- Stand. Dev. 95th Perc. Maximum Size

.... ................ ........... ........... ........... ........... .....

-97 DHR-SU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-29 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000,

98 DHR-SU 5.924E-012 5.007E-012 6.439E-015 +0.000E+000 54321
DHR-S-30 3.307E-013 1.227E-010 1.566E-011 1.153E-008 10000

99 DHR-SU +0.000E+000 +0.000E+000 +0.000E+000 40.000E4000 54321-
DHR-S-31 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

100 DHR-SU l.409E-013 8.137E-014 1.110E-016 +0.000E+000 54321
DHR-S-32 4.329E-015 6.354E-012 2.357E-013 6.319E-010 10000

'101 DHR-SU. 40.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-33 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

102 DHR-SU - 3.701E-012' 2.07td a'2 2,331E-015 +0.000E+000 543Z1
DHR-S"34- 1.251E-013 1.361t-010 6.202E-012 1.270E-008 10000

103 -DHR-SU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-35 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

.

104- DHR-SU 6.547E-016 6.661E-016 +0.000E+000 +0.000E+000 54321
DHR-S-36 +0.000E+000 1.788E-014 1.221E-015 1.661E-012 10000

105 DHR-SU' +0.000E+000 40.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-37 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

106 DHR-SU; 1.106E-013 +0.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-38' 6.661E-016 1.021E-012 3.338L-013 6.249E-01) 10000

107 DHR-SU- +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-39 - +0.000E+000 +0.000E+000'+0.000E+000 +0.000E+000 10000

108 DHR-SU 3.124E-015 +0.000E+000 +0.000F+000 +0 000E+000 54321
DHR-S-40 +0.000E+000 1.470E-013 4.551E-015 1.462E-Oll 10000

?l09 DHR-SU +0.000E+000 +0.000E+000 40.000E+000 to 000E+000 54321
'

DHR-S-41 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000-

110 DHR-SU 6.518E-013 7.799E-013 9.992E-016 -0.000E+000 54321
DHR-S-42 4.507E-014 5.737E-012 2.029E 012 3.978E-010 10000

111' DHR-SU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
DHR-S-43 .+0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

112 LDHR-SU 5.523E-017 1.110E-016 +0.000E+000 +0.000E+000 54321
DHR-S-44 +0.000E+000 7.184E-016 1.110E-016 3.452E-014 10000
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-lavie'L-2. (continued)

Seq. Event Tree Name Mean- MinCut 5th Perc. -Minimum Seed

No. -Sequence Name Median- Stand.~ Dev. 95th Perc. Maximum Size
.. ............. ........... ........... ...... .... . ......... .......... -

LPI-03 1.464E-007 8.042E-005 1.477E-005 5.164E-003 10000

114- LPI 5.789E-007 8.881E-008 4.685E-Oll +0.000E+000 54321
LPI-04 7.612E-009 1.516E-005 9.399E-007 1 422E-003 10000

,

115 LPI 7.530E-008 1.555E-008 5.038E-012 3.552E-015 54321
LPI-05 8.597E-010 1.019E-006 1.312E-007 5.790E-005 10000

1.483E-010 1.043E-Oll 2.220E-016 +0.000E+000 54321116 LPI .

6.661E-014 1.103E-008 3.049E-Oll 1.100E-006 10000LPI-06

117 LPI 6.057E-Oll- 1.043E-Oll 6.217E-015 +0.000E+000 54321
LPI-07 8.340E-013 8.005E-010 1.092E-010 5.235E-008 10000

118 LPI- +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
LPI-06 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000'yy

119 LPI 6.350E-006 9.756E-007 1.097E-009 +0.000E+000 54321
LPI-09 1.336E-007 8.447E-005 1.348E-005 5.180E-003 10000'~

120, LPI +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
LPI-10 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

121 LPI
.

9.167E-007 1.694E-007 1.106E-010 +0.000E+000 54321
LPI-Il 1.469E-008 1.057E-005: 1.913E-006 6.557E-004 10000

122 LPI -+0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
LPI-12 +0.000E+000 +0.000Et000 +0.000E+000 +0.000E+000 10000

5.896E-008 1.156E-008 -3-.667E-012 3.552E-015-54321123. LPI _

6.124E-010 7.564E-007 9.655E-008 4.22SE-005 10000LPI-13

124 LPI. +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
LPI-14 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000

125 LPI- 3.596E-008 4.062E-009 1.182E-012. 1.332E-015 54321
LPI-15 1.921E-010 1.140E-006 3.441E-008 1.042E-004 10000
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APPENDIX M>

STEAM PROPAGATION CALCULATIONS
FOR THE

B&W PLANT AUXILIARY BDILDING

M.1 Analysis Objectiven

y The objective of this calculation is to determine the environmental ,

conditions in the B&W reference plant's auxiliary building during an
interfacing system loss-of-coolant accident (ISLOCA). The parameters,cf

interest are the pressure, temperature, relative humidity, and water level in
affe'cted emergency core cooling system (ECCS). equipment rooms. This data wili
be used,- in a separate analysis, to determine the extent to which equipment in
compartments adjacent to the break compartment fails from high temperature or
submergence, and to determine the extent to which operator recovery actions
will be_ limited by the steam and water that propagates through the auxiliary
building.

H.2 Summary of Results-

Five break sequences and three sensitivity cases were evaluated using a

combination of RELAPS and CONTAIN models (References 1 and 2). The five
sequences involved breaks in different locations within the decay heat
removal / low pressure injection (DHR/LPI) system and the high pressure
injection-(HPI)-system, each sequence is described below.

1) The plant is operating at rated power and normal operating
temperature and pressure. Isolation of the DHR letdown line
fails, causing pressurization of the DHR system, which results in
rupture of a 12-inch line and discharge into auxiliary building
room 236.

2) The plant is operating at rated power and normal. operating
-temperature and pressure. Isolation of the DHR letdown line+

fails, causing pressurization of the DHR system, which results in
simultaneous rupture in both decay heat removal heat exchangers
and discharge to room 113. The limiting flow area is in the 2.5-
inch bynass lines around valves DH-1517 and DH-1518,

3) The plant is operating at rated power and normal operr?ing
temperature and pressure. Isolation of the DHR letdown line
fails, causing pressurization of the DHR system, which results in

,

simultaneous rupture in the low-pressure decay heat removal pump
suction pioing, resulting in discharge to both rooms 105 and 113.

M-6
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'' iThe: limiting flow area is.in the 2.5-inch bypass lines around
valves DH-1517?and DH-1518.

-__4) ; xThe -p1 ant is operating at rated power and normal operating-
| temperature and pressure. The check valve isolation on the

injection: side'of the LPI system fails, resulting in a rupture at
the-l_-2: decay heat cooler with discharge into room 113.

c. .

;

-5) The plant is' operating at rated power and normal operating
temperature and pressure.. The high pressure injection (HP1)

_

: discharge isolation check valves fail, resulting in a rupture in
the suction piping to HPI pump 1-2 and discharge.into room 115.^

_
In order to evaluate the effects simple models and code uncertainties might

-_have on the results, three sensitivity studies were performed for the last
' sequence. 'These' sensitivity studies are further described on page~M-9. The (-

:first: sensitivity'used a break discharge table from a best estimate ~0conee
small break loss-of-coolant accident ($BLOCA)' analysis *. The second also
used the-Oconee discharge table, but the discharge steam _ quality was forced-to
l.0. The third added metal masses to each compartment _until a noticeable'

variation'in the results was obtained._

Simplified RELAP5 models of the B&W reference plant were used as the
_

ba'ses. for calculating-the = break flow rates and the enthalples for each of the
break sequences. :The large break calculations-_(sequences 1 and 4) were
generally. representative with respect to _ break mass- flow rates. ~ These-

calculation.ciay: have :resulted in a' faster primary system cooldown than_ would
Lbe expected from more~detai_ led calculations. If thus is true the result is=
<that the enthalpies _ are slightl, lower than what a best estimate calculation
would predict. The small' breaks-(sequences 2, 3, and 5).were more_ difficult
to represent with simple models and clearly over-predicted the RCS pressures.
The simple primary system RELAP5 models fail to account _ for the secondary
system behavior and operator actions. The result <is that the RCS pressure-

- predictions are much higher than ' calculated in a recent best estimate study of.

a B&W plant's: response to SBLOCAs." The resulting enthalpy of the discharge -
.

a. The results of the Oconee SBLOCA study will eventually be published. This
~ work was sponsored by the USNRC.and a draft report, Code Scaling, Applicability,
and Uncertainty Study of RELAP5/H003 Applied to a B&W SBLOCA Scenario, has been
distributed for review under EG&G letter number MG0-73-91, dated November 25,

,

1991. The break discharge data used in this report was obtained directly from
|theLreport authors, and does not all appear in the aforementioned draft report.

H7
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and mass. flow rates,sbeing dependent on system pressure, are'likewise too high

for most of:the transient. - These inaccuracies in the small break calculations
-were shown to have negligible impact on the' calculated auxiliary building
parameters,

-i; The CONTAIN: code predicted no significant pressurization (less than one
-

-

psig) of the auxiliary' building as a result of any of the break-sequences
evaluated. This lack of pressurization is a result of the large flow areas
available along flow paths between the-break area and the outside: atmosphere.

L A more detailed _modeling of the balance-of-plant in the CONTAIN model would-
produce higher pressure predictions. The detailed modeling effort was judged .

as unworthy. because the increased 'modeling effort would not have a significant-

effect on the calculated room temperatures. The room temperature is the

critical-equipment: qualification parameter that would be affected by pressure. ,

~

CONTAIN pEedicted temperatures of 212*F or less in the ECCS equipment
rooms for prolonged portions of the ISLOCA for all of the break sequences '

. addressed here. .Given that the pressure calculation ~ is reasonably certain,
-

' uncertainty in:the temperature calculation is driven by ~the uncertainty in the ,

break' discharge enthalpy. If the break discharge enthalpy.is less~than 1150'
_ Btu /lbithe thermodynamics of|the blowdown require the discharge temperature to j*

be equal: to the saturation temperature for the compartment pressure. If the
break discharge enthalpy is higher than . SO Btu /lb (assuming approximately-

-

: atmospheric pressure |in the auxiliary building),isuperheat.can appear-in the
'

blowdown compartment. The results obtained in.this' analysis' all indicate the ,

dissharge enthalpy is less 'than-1150 Btu /lb, hovever, this value is- approached -
quite closely.

The relative humidity predictions-were similar in each sequence. All ,

"the auxiliary building rooms that were evaluated experienced periods ~ of 100%
'

relative hustdity. '

-

The rate of flooding varied considerably-between the sequences. In the :
'

-

sequences with large breaks (sequences 1 and 4), flooding propagated from one
-

compartment to the.next. The flood propagated through pipe chases and over
flood walls. The result was flooding u ECCS equipment in rooms-initially
isolated from the break location. In these sequences flooding led to ECCS

M-8
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equipment-submergence in.20-30 minutes. The flood. propagation was the result-
of the: dispersal of the-unflashei ,ortion of the break discharge. Sump pump

'

operation.is|insignificantiin;these sequences.
,

Inithe: sequences withf small breaks (sequences 2, 3, and 5), flooding was
minimal.- -The primary | reason is that the discha'rge. from the break was small
and much of the discharge flashed to_ steam. The steam was then carried
throughout t'e building. The steam was released to the atmosphere through

'

~ blowouts or was _ condensed well away from the break location. Additionally,
the sump pumps, had they been included in the model, would have further slowed

-

pool growth and delayed the threat to ECCS equirment operation. The flooding
is primarily_ the result of firewater discharging from the sprinkler systems ,,

andiits ~ draining -into :the ECCS compartmer.t;.

The three sensitivity? studie; were performed to estimate the effect of
'

; -_using relatively simple models and of uncertainties in the codes.
Specifically, the following issues were examined in the sensitivity studies:

1) The -sensitivity of_ the auxiliary building results to refined
reactor; coolant system discharge data was determined by making

.

additional CONTAIN runs using break discharge data' from the-
-aforementioned-Oconee SBLOCA study,

2) LThe sensitivity of the auxiliary building results to high enthalpy
(dry) steam in the break discharge was determined by making
additional CONTf 7N runs with the break discharga data from the
aforementioned Oconee'SBLOCA study adjusted to a quality of 1.0.

'3) The sensitivity of the auxiliary building results to neglecting
compartment metal masses was determined by making additional
CONTAIN runs with large metal masses added to the model..s

The_first sensitivity study showed that the rate of flooding was
significantly;different when the. break discharge-data from the Oconee best-
estimate SBLOCA study were used. For the small break ISLOCA evaluated, the -

Eflooding- rate remained small even with the Oconee data. The flooding rate was
p, driven by:the firewater release and not break discharge. As a result, an

improvement in the small break primary system RELAP5 model-would not produce
:significantly different auxiliary building environmental conditions.

|
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The second-sensitivity study showed that the auxiliary building*

temperature response is relatively insensitive o variations in the discharge
enthalpy. This is true as long as the blowdown. remained a-wet two-phase
mixture with the discharge enthalpy below 1150 Btu /lb._ The auxiliary building
temperatures:did not exceed 212'F in these cases. However, when the blowdown

mixture dried (steam quality of 1.0), the temperatures in the auxiliary-
building approached 276'F. This sensitivity study was based on the'0conee
SBLOCA discharge results. It is postulated that the breas discharge may

-

approach dryout''very near the onset of core damage.

The last sensitivity showed that including metal masses of up to
,

'100,000-lb per compartment had a negligible impact on compartment temperatures
and flooding.

M.3 Method of Calculation

;

The calculation of-auxiliary building pressures, temperatures, and water
_

levels depends on the steam flow rate into the building, the steam energy, the
volume of the auxiliary building, the flow paths though-the building, and the
rate of heat removal by condensation of steam on structural materials and
equipment,;and fire sprays. The steam flow rate and energy into the building
was. calculated with the simple RELAP5 models of the RCS. The resulting steam
: source data were used as boundary conditions. The boundary tonditions were

then applied to the CONTAIN calculations to predict the auxiliary building's4

response to the ISLOCA's break discharge.

The-RELAPS models treated the RCS as five volumes;-cold leg, lower
-

plenum, core, upper plenum, and hot leg. The decay heat was modeled with a

best estimato Oconee core model normalized to the-B&W reference plant>-

operating power level. ECCS injection was included using pressure dependent j

flow tables. The pressure losses'between the RCS and the break location were

|"
estimated by including detailed models of the piping run. The purpose of this

-. approach was-to obtain a first order approximation of RCS' behavior on the
premise that-the auxiliary building response to the'ISLOCA is not-strongly
dependent on the RCS behavior.

L
u
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The CONTAIN computer code was used to calculate the time response of the

auxiliary building parameters. The CONTAIN software is a containment modeling

code that has adequate steam condensing heat transfer models for the scenarios
of interest, lhe software also provides adequ'ite engineered system models

that allcw modeling of fire sprays, compartment sumps, aad drainage paths
among compartments. The approach used in this calculation was to construct
detailed CONTAIN models of compartments with ECCS equipment that might be

affetted by the ISLOCA. These compartments were auxiliary building rooms 105,

113, 115, and 236. The rest of the auxiliary building (sometimes referred to
as balance-of-plant) was then treated as a boundary condition for the detailed 7

portion of the model.

CONTAIN required, as input, the gas volume of each compartment, the area
and flow loss characteristics of flow paths between each compartment, and a
description of heat transfer surfaces within each compartment. CONTAIN also

required a description of drainage paths among compartments. The code tracked

the pool depths in each compartment. These pools resulted from both
condensation of steam and drainage of fire sprays or condensate from adjacent
rooms. This flood propagation is an important erect ' . * the larger breaks

sequences, because the high break discharge is w ra'e i,ill quickly fill the
compartment sumps. This phenomena will allow floodhg of the lower or
adjacent compartments to occur. Only one compartun in this analy: (room

236) has fire sprays. Since the fire sprays can be expected to trip early in
the break sequence, aggravating the flooding problem, they were included in
the model.

The compartment sump pumps, the fan coolers, and pump heat were excluded

from the model. The sump pumps were excluded because they do not have

adequate capacity to remove the break discharge and condensate. Also,
|

extended periods of firewater discharge can exceed the capacity 0; the sumps.
In the small break sequences where the combined accumulation of water fro.n

,

these sources was close to the sump pump capacity, the impact of sump pump
operation was evaluated qualitatively. The pump heat was r alected because it
would be removed by the fan coolers, and the fan coolers were not .ed

because a large fraction of the cooler's capacitv would be used to , .nve pump
heat.

M-ll
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M.4 Modeling Data

The modeling data required for this analysis consisted of both RELAP5
and CONTAIN input data. The RELAPD data described the RCS and attached
interfacing system piping between the RCS and the break location. The CONTAIN j
modeling data described the auxiliary building. The RELAPS data describing !

the RCS vas taken from Reference 3. This simplified RCS model was combined |
with piping models described in Reference 4 for each break sequence. The |
CONTAIN data was extracted from the B&W reference plant HELB analysis

(References 5 and 6).

H.4.1 RELAP5 Modeling Data

The RELAP5 RCS model for each sequence combines the RCS volumes shown in

figure H-1 with the detailed piping models shown in figures M 3, M-5. H 8, M 9
and M-ll. The fluid volume data for the RCS portion of the model included the
reactor vessel volume, the loop volume. and the pressurizer volume. The fluid
available for inject #cn consisted of the CfT and BWS1 volumes, A simple

control model kept track of the water injected into the RC5 through the
injection flow table. When the contents of the BWST were completely injected,
the transient was considered over, as core damage could -esult thereafter.
The total water inventory available for discharge into the auxiliary building
is summarized as follows:

3Loop Volume (one loop) - 3,025 ft

Pressurizer volume 1,542 ft'
3Vessel volume = 3,797 ft

3
CFT volume (combined) = 2,080 ft

3BWST volume - 64,550 ft

The following o'escribes the specific break sequence RCS models.

M.4.1.1' Break Sequence 1. Break Sequence 1 (BS-1) is a rupture in the
decay heat' removal system piping between DH-ll and the piping separation to
valves DH-1518 and DH-1517, The break is located in auxiliary building room

M-12
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236 and does not disable LOI. A simplified drawing showing the flow path
between the RCS and the break is shown in figure H-2. figure H 3 shows the

I piping model combined with the RCS model in figure H l. This information was
used to obtain the RELAPS model for cciculation of the room 236 source term.

'

A input listing of the RELAPS model is provided by Listing 1.

M.4.1.2 Break Sequence 2. Break Sequence 2 (BS-2) is a rupture in |
decay heat coolers 1-2 and 1-1. The breaks are located in room 113 and are |
assumed to fail LPl. A simplified drawing of the flow path between the RCS !

'

and the break is shown in Figure M 4. Figure H 5 shows the piping model
combined with the RCS model. All dead legs, and flow paths associated only t

with system relief valves have been eliminated from the model to improve
*

computational efficiency. Piping downstream of the 2.5 inch diameter choke
plane in the OH-1517 and DH-1518 bypass piping has been included in the model, .

although, on review of the results, it could have been eliminated. The CELAPS I

listing for the combined model is provided in Listing 2. !

!

M.4.1.3 Break Sequence 3. Break Sequence 3 (85-3) is a rupture in the I

suction lines to the DHR pumps 1-2 and 1-1. The breaks are lecated in rooms
"

105 and 113 as shown in Figure H-6. Since the break occurs on the path
')etween the BYST and the LPI pumps, the LP) system is assumed to fail. The

RELAPS piping model combined with the RCS mc, del in figure M-1 is shown in
Figure H-8. The combined RELAP5 listing is provided in Listing 3.

'M.4.1.4 Break Sequence 4. Break Sequence 4 (BS-4) is a rupture in DHR
cooler 1-2. The break is located in room 113 and is assumed to disabic one
train of LPl. This .,equence involves backflow from the RCS through the decay
heat cooler discharge piping as shown in figure H-7. The piping nodalization
for this sequence is shown in Figure H-9. The RELAPS input listing is
provided in Listing 4.

M.4.1.5- Breat Sequence 5. ~ Break Sequence 5 (BS-5) is-a rupture in the
-HPI-pump 1-2 suction piping. The break is located in room 115 and is assume /
to disable only one train of HPl. This sequence involves backflow from the

M-13
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RCS through the HPI l-2 discharge piping as shown in Figure M 10. The

nodalization diagram for the piping portion of the model is shown in figure
M-10. The RELAp5 listing is provided in Listing 5.

H.4.2 CONTAIN Hodoling Data

The CONTAIN model used in this analysis consists of fi u volumes
representing the auxiliary building and a sixth solume representing the
environment. Figure H-12 shows the CONTAIN nodalization diagram for the
model. Auxiliary butiding rooms 105, 113, 115, and 236 are modeled a's
separate compartments while the rest of the auxiliary building (including
turbine building and containment annulus) is treated as a single conpartrwnt.
Each compartment includes a sump volum?. This volume is determined by the
maximum height a pool forming on the floor could reach before a flow path to
another compartment is found. The nodalization diagram shows the vapor flow
paths connecting each compartment. Each flow path represents an opening such
as a pipe chase or doorway. For simplicity, the CONTAIN model includes only
one junction between each volume. The multiple flowpaths shown in figure M 12
were combined to form junctions. Each of the auxiliary building rooms
modeled, with the excepcion of the balance-of-plant, ir.clude heat structures
representing the concrete in walls, floor, and ceiling. The metal mass in

each compartment is neglected. The influence of the compartment's metal mass
was investigated through separate sensitivity calculations.

,

Water aerosol data 'was not developed because impingement of tho' break
discharge on surfaces within each break compartment is expected to remove most
suspended moisture from the atmosphere at the release point.

M.4.2.1 Compartment Gn Volume Data. The essential volume information -

includes the floor elevation in each room, the distance from floor to ceiling,
the total floor area, and the total free volume. The volume of a given
compartment -is not always the product of the floor area and compartment r

height.- Sometimes the HELB analysis (Reference 5) from which the following
data were extracted included a reduction factor to eliminate from the gas
volume that volume occupied by piping and equipment. Where Reference 5

applied reduction factors, they are included in the following data,

,

M-14
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1

Floor elevation 545 ft = 166. m (Ref7) :

Ceiling height = 18 ft - 5.49 m (Ref 5, pg. 54) ;
,

,

Total floor area 3180 ft' = 295 m' (Ref 5, pg. 54) !.

3 3Free ' volutne 40068 ft 1134 m (Ref 5, pg. 54)

i

Room 113
!
,

Floor elevation 545 ft = 166. m (Ref7)
Ceiling lieight = 18 ft - 5.49 m (Ref 5, pg. 57) <

Total floor' area = 930 ft' = 86.4 m' (Ref 5, pg. 57),

8 3Free volume = 13400 ft - 379. m (Ref 5, pg. 57) |

-Room 111

Floor elevation - 545 ft = 166, m (Ref 7) !

Ceiling-Height = 18 ft = 5.49 m (Ref 5, pg. 61)
Total floor area = 1150 ft' = 107. m' (Ref-5, pg. 61)
Free volume = 18600 ft3 --526. m3 (Ref 5. pg. 61)

Room 236.

~ Floor. elevation - 565 ft = 172. m (Ref 7) i

Ceiling Height- = 18 ft - 5.49 m (Ref 5, pg. 82)
! Total- floor area = 990 ft' --92.0 m' (Ref 5, pg. 82)

3 3Free volume = 8910 ft - - 252, m (Ref 5, pg.,82)

- b lance-of Plant. Yhe volume of the auxiliary building can be broken
'down as shown in Table H 1 (Reference 6). Table M-1 does not include the
-erdire auxiliary building. -It includes only the rooms af fected by a HELB in
room 235 as determined in Reference 5. These are the appropriate volumes for
the five break sequences considered-in this analysis. The total floor area is

p not readily.available-so '

(
i

[ 4
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Table M-1. Summary of plant volumes used in the HELB analysis.

Volume Volujne
3

Room (ft ) im )

225 3,100 88
208 23,300 659
236 20,000 566
Containment Annulus 465,000 13,160
303 35,100 993
Turbire building- 5,810,000 164,400,.

''

314 22,900 648
501 28,000 792
427 19,500 552
100 13,600 348
105 40,100 1,134
113 13,400 379
500 40,600 1,155
115 18,600 526
515 36,100 1,022-
237 6,610 187
238 8,930 -253

Sum > 6,592,000 186,555 ,

Floor elevation - 545 ft - 166. m (Ref 7) ,

Ceiling Height- - 127.2 ft - 38.8 m
3 3Free. volume - 6.59E6 ft - 1.87E5 m

Total floor area - Volume / height
2 z -

Total floor area - 51800 ft - 4814. m _

M.4.2.2 Compartment Sump and Drainage Data. The CONTAIN lower cell

model:. includes the floor concrete mass and pool description. Water sprayed or

condensed _into each compartment will collect on the compartment floor and
drain to collection sumps. Each sump is. equipped with level actuated pumps.
If the condensation rate-is- small, water will not collect on the floor surface-

~

until the pumps fail and the sump is filled; Because the condensation rate is
. initially unknown, the calculation was run without condensate removal. In
this case the sump area included in the model is the floor area of the

compartment. Note that firespray and condensate from.the rest of the
auxiliary building is not included in the calculation. This is a modeling

M 16
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weakness that could be significant in the small break sequences since many
rooms in the auxiliary building drain to the ECCS sump in room 105. This is i

of particular concern for the rooms containing sprinkler systems that could be i

triggered by the presence of steem. To show the size of the neglected water
source, Table M 2 summarizes the sprinkler discharge capacities and floor |

drainage. capacities available in rooms in the auxiliary building, that drain
to ECCS sump 1-1 (located in room 105).

Room 105. If water overflows the sump in this compartment, drainage
into room 100 is-possible. Room 105 is separated from room 100 by fire doors
that are not water tight and will-not stand up to pressure differentials

;

greater than 1 psid.. The maximum water depth these doors can support is about
5.7 feet. The ECCS sump 1-1 is located. in this room and has a total sump i

discharge capacity of 183 gpm. This sump--also collects water from a large
number of rooms not included in the model.

,

rioor surface aree- 3180. ft' - 295 m' (Ref 5, pg. 54)
Floor thickness - 0.00 ft .610 m (Ref 5, pg E2) |
Maximum pool depth- 0.50 ft .015 m (Ref 7)

'

Concrete mass - (295 m')(.610 m)(240 kg/m ) - 43,188. kg3

.

Room 113. This room includes the ECCS sump 1-3 with discharge capacity
of 183 gpm. i

Floor surface area -930. ft8 86.4 m' (Ref 5, pg. E3)
'

Floor. thickness - 3.00 ft= .914 m (Ref 5,-pg. E3).
Maximum pool depth- 10.0 ft - 3.05 m (Ref7)
Concrete mass - (86.4 m')(.914 m)(240 kg/m ) - 18,953. kg3

Repm_lui._ This room includes ECCS sump 12 which has a discharge
capacity of-150 gpm.=

L

Floor surface araa 1150 ft' - 107, m' (f.ef 5, pg. E4)
Flocr. thic'kness - 3.00 ft~ .914.a (Ref 5, pg. E4)

'

_

Maximum pool depth 10.0 ft - 3.05 m -(Ref7)
,

Concrete mass - (107 m')(.914 m)(240 kg/m ) , 23,472. kg3

M-17
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Table M-P., Sprinklet and drain capacities for rooms that drain to the ECCS
sump in room 105.

Sprinkler Drain
Room Capacity Capacity

.livrhtt_ _Lual _(sprL

208/202 594 364
303 594 364
501 900 364

207/209 240 364
304 348 546
405 60 182

Room 236. The floor thickness is two feet. Half of this floor mass is
assigned to the ceiling of the compartment below. This room has a-floor drain
capable of discharging 182 gpm to the Miscellaneous Wasto Drain Tank. This

drain is normally isolated by a spring loaded ' water check valve that opens
when the water depth reaches 1 inch. Since it would be difficult to
accurately split the flow between the Miscellaneous Waste Drain Tank and the
pipe chase to room 115 below, the pipe chase is assumed to drain all fire
spray, condensate, and break discharge into room 115.

Floor surface area- 990. ft' - 91. 9 m' (Ref 5, pg. 82)

floor thickness - 1.00 ft .305 m (Ref 5, pg. E4)
Maximum pool depth- 0.08 ft .025 m

Concrete mass . (91.9 m')(.305 m)(240 kg/mh - 6,727. kg
,

M.4.2.3 Compartment Condensing Surface Data. The heat sinks available
for steam condensing in each compartment were taken from the Reference 5. The

reference plant data did not include metal mass. In the following data the
floor was not included as a heat sink because CONTAIN divides each compartment

into an upper and lower cell volume. The upper cell volume includes the
compartment gas volume and heat structures affecting the gas volume. The

lower cell includes the sump volume, and any debris or heat structures that

L would affect heat transfer into the sump water volume, for this reason the

L wall, ceiling, and equipment heat sinks (if any) are described in this
section, and the sump parameters in the preceding section.

M-18
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1

|

|
'

BEL'tQ.5

IWall surface area = 1213. ft' - 298, m2 (Ref 5, pg. E2)
Wall thickness - 2.30 ft = .701 m (Ref 5, pg. [2) ;

Ceiling area - 3180. f t' - 295. m' (Ref 5, pg. E2)
'

Celling thickness - 3.00 ft = .914 m (Ref 5, pg. [2)
,

t

fl0Lm.,111

Wall surf ace area - 2736. ft' 254, m' (Ref 5, pg. E3) ;

2.60 ft .792 m (Ref 5, pg. E3) |Wall thickness -

930. ft' = 86.4 m (Ref 5, pg. E3)iCeiling area a
,

Ceiling thickness - 2.00 ft = .610 m (Ref 5, pg. E3)

Room 115. *

Wall surface area - 2592. ft: - 241, m (Ref 5, pg. E4)i '

2.00 ft .610 m (Ref 5, pg. [4)Wall thickness -
'

1150. f t' - 107. m' (Ref 5, pg. E4)Ceiling area = >

Ceiling thickness - 2.00 ft = .610 m (Ref 5, pg. E4) :

;

Room 236. Reference 5 did not include heat structure data sheets for
room 236, lhe heat structure data for this compartment is based on a RELAP4 i

input deck used in the HELB analysis (Reference 6). Therefore the breakdown
batween wall, ceiling, and floor surface areas is not known. The entire
surface described in Reference 6 is assumed to be wall surface.

;

I

Wall surface area - 4840 f t' - 450. m' (Ref 6)
Wall ' thickness - 0.50 ft - .152 m (Ref 6)

.

M 4.2.4 Flow Path Data. The compartments in the auxiliary building are-
ccnnected by a' variety of doorways, pipe tunnels, and ventilation paths. The

pipe chases are always open in the compartments of interest, while the doors,
if_ closed, have a relatively low pressure capacity. Blowout panels are also
present in some compartments. The input required to describe a flow path
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consists of the path area, the ratio of area to flew length, the turbulent
flow coefficient, and optionally, the elevation of each end of the flow
-junction. A further simplification used in the following is to include only
one path between any two compartments. in the following each flow path is
described, then the flow paths are combined, and the combined flow path is-

referred to as a flow junction. All of the modeling parameters are readily '

available in f.eference 5 except the flow coefficient. The flow coefficient
value will be 1.0 in the model, flow areas A/L, and elevations are
representative of the plant geometry. Detailed evaluation..of specific flow
paths resulted in flow coefficients from .7 to .9. Because of the difficulty
of modeling the effect of partial flow path blockage-(as occurs in pipe

|
chases) n. ore detailed flow coefficient calculations were not performed. :

P11h 1 The double doors (82"x84") connecting room 105 to room 100. ,

These doors are normally closed but will fail at a differential pressure of f
1.0 psid._ These doors provide a horizontal connection between 100 and 105 at

floor level (el. 546 ft). The thickness of the wall (L) at this level is 2
feet.

.

Flow area - 48.0 ft* - 4.46, m' (Ref 5, pg. 52)
.

Elevation - 548.5 f( - 167 m (Ref7)
A/L = 24.0 ft. = 7.32 m

i

Path ?. Path 2 is a pipe. chase that connects room 105 to room 208.
This pipe chase provides a vertical connection with the BOP at elevation 565.

ft. Reference 5 indicates that 'he pipe chase opening is 8' x 8', but that it,

is assumed to be 40% blocked by the piping that runs through the opening. The ;

Ceiling is 3 feet thick

' Flow area - 38.0 ft' = 3.53 m' (Ref 5, pg. 55)-
'

<

~ Elevation- := 565. ft- = 172. m- .(Ref7)
A/L - 38/3 ft - 3.86 m

I

P
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i

bib _1 Path 3 is.the pipe chase connecting room 105 to room 225. This
pipe chase provides a vertical connection at elevation 565 ft. Reference 5
indicates that the pipe chase opening is 4' x 4', but that it is assumea to be-

40% blocked by the piping that runs through the opening. The ceiling is 3
feet thick.

Flow area - 9.60 ft' = .892 m' (Ref 5, pg. 55)
Elevation = 565. ft = 172.m (Ref7)
A/L = 9.6/3 ft = .975 m

hitti. The open door and pipe chase connecting room 105 to room 113 is-
path 4. The pipe chase is 16' x 12 ' and 40% blocked by piping. The door is
7x3 ft. The total area is then 136 ft'. The wall is 2 feet thick, the center

of the door is at elevation 545 + 10 + 7/2 - 558 feet.
-

Flow area- = 136. ft' = 12.6 m (Ref 5, pg. 55)2
-

Elevation - 558. ft = 170. m (Ref-7) I

A/L = 136/7 ft = 20.7 m !

!

Path 5. The pipe chase connecting room 113 to room 225 is path 5. This <
-

pipe chase provides a 4' x 4' vertical connection to room 225.- As with the i

other chases,- the opening is assumed to be 40 % blocked. The ceiling is 2
feet thick (p. E-3 of Ref. 5).

a = .892.m' (Ref 5, pg. 58)Flow area = 9.60 ft
Elevation- = 565 ft = 172. m (Ref 7) i

A/L- = 9.6/2 ft = 1,46 m

Path'6. The 3' x 7' door conne sing room 113 to room 115 is path 6. 'I

-The elevation is 545 + 10 +7/2 - 558 feet. The wall is two feet thick.
.

Flow area _ = 21.0 ft' = 1.95 m' (Ref 5, pg. 58)-
Elevation - 558. ft = 170. m (Ref 7)
A/L = 21/2.ft - 3.2 m

M-21

.-.,_ _ _ ,, . _ -_ _ . _. _. _ _ _ - , _ _ - _ _ _ . _ _ _ _ _- . - _ . . . .-



-. - _ _ - _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ ____ ___-___ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _
.

Eith 7. Path 7 is the single closed door connecting room 115 to room
114; The door is 3' x 7' and has a blowout pressure of 1.7 psig. The doors

provide a horizontal connection at level 558= ft (assumes a 10 foot flood

wall).
|

Flow area - 21.0 ft' = 1.95 m' (Ref 5, pg. 59)
Elevation 558. ft - 170. m (Ref 7)

A/L - 10.5 ft -- 3.20 m
F

Path 8. The 9'x 6' pipe chase that connects room 115 to room 236 is
path 8. This pipe chase is about 40% blocked by piping.

Flow area 1 - 32.0'ft'= - 2.97 m'. (Ref5,pg.'61)
Elevation - 565, ft- - 172.'m (Ref7)
A/L - 32/2.ft - 4.88 m

;

E.ath 9. LThis flow path connects room 236 to the turbine building !<

through bicwout panels. The panels are normally closed but open when

differential pressure-reaches 0.5'p2 9. The blowouts ara assumed to occur at4

' floor level plus two. feet. The wa,. is two feet thick. '

'

,

flow area - 250. ft' - 23.2 m' (Ref 5, pg. 83)
Elevation - 567, ft - 173, m (Ref 7) ,

A/L =:250/2 ft - 38.1 m-
4

a
Path 10.. Flott path 10 is a 15 ft blowout panel connecting room 236 to

room 235. The blowout direction appears to be from room 235 to room 236. The
panels open at'a pressure of 1.0 psig. It is assumed the panels open to
reverse' flow at the same pressure,

,

Flow area - 15.0 ft - 1,39 m' (Ref 5, pg. 80)8
u

Elevation - 567, ft - 173, m (Ref7)
A/L - 15/2. ft - 2.29 m

,

t
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Path 11. The closed door that connects room 236 to room 227 is flow
path II, This door is normally closed. The door will fail M a differential
pressure of 1.7 psig away from the jam. This provides a horizontal connection

at floor level (el. 565 < 7/P ft). The wall is assumed to be 2 feet thick.

Flow area - 21.0 ft' = 1.95 m (Ref 5, pg. E2)2

Elevation - 568.5 ft - 173. m
A/L - 21/2 ft - 3.20 m '

Path 12. This flow path connects room 236 to ',he containment annulus.
The wall is 2 feet thick.

2 rFlow area - 12.6 ft ,3,37 g (Ref 5, pg. 83)
Elevation - 567. ft - 173. m
A/L - 12.6/2 ft - 1.92 m

Path 13. The pipe cbase that connects rooin 236 to room 314 is flow path
13.

Flow area --15.0 ft' - 1.39 m' (Ref 5, pg. 83)
Elevation - 585. ft - 170. m,

A/t - 15/2 ft = 2.29 m

The above flow path data is. summarized in Table M-3.

M.4.2.5 Spray Data, The firewater sprays in room 236 arc included in
the model. The sprays are activated by fusible links (at 212*F). The sprays
provide 336 gpm of water from heads scattered around the room at different
elevations. The droplet size is not known, and is assumed to be .001 meters.
The spray fall height is 18 feet (5.49 m).-

M.4.3 Material Properties

The material properties requirec for this analysi:, are those of steam,
water and concrete. Materici properties for steam, water, cor. crete and steel
are built into the CONTAIN code. The material property data for the RELAPS
models was documented in References 3 and 4.
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Table M 3. ;Sunnary of CONTAIN flow path and flow junction data.

Arpa A/l
_ly.0.Cf.i on ._ Paths _ (m ) (m)

1 1,2,3 8.88 14.6
I 4 12.6 20.7
3 5 .892 1.46
4 6 1.95 3.20
5 7 1.95 3.20 1
6 8 2.97 4.88 i

7 9,10,11,12,13 29.1 157. ,

'
,

1

M.5 Results

M.S.1 Break Sequence 1

The RELAP5 calculations provided the reactor coolant system response
data shown-in1 Figures M-13 through M-16. Figure M-13 shows the RCS pressure

plotted against time. The pressure drops from normal operating pressure to-
about 100 psia in about 10 minutes. At 10 minutes, system pressure is
determined by the pump characteristics and by head losses between the pump and

the break. Because the flows are large (nearly runout flow for two LPI pumps)
the RCS coolsEto about 100'F in the same time frame-(see Figure-M 14).. The
resulting break flows and enthalples are shown in Figures M-15 and M ~6. ;

Break flows are initially very large, but as saturated conditions are reached
in the RCS, break flow drops crt. The break flows plotted in Figure M-15 are
both the liquid and vapor flow rates. The increase in vapor flow rate shows
the onset of saturation, 54111e the decrease to zero shows the eventual
cubcooling of the-systein during refill. The-total break flow is reduced
during refill, but eventually returns to ' essentially the runout flow of the
ECCS systems. The contents of the CFTs and BWST are injected in 48 minutes,
at:this time injection stops. j

The auxiliary building response to-this blowdown is shown in Figures M-
17 and M-18. The temperature, shown in Figure 16, increases to a maximum of

.
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about 212*F in a few minutes, and stays there until cooling of the RCS
discharge causes temperature to drop. This occurs early in the transient.
The pressure predictions (not shown) indicate an increase in auxiliary
building pressure of less than 1 psig.

The last parameter of interest shown in figure M 18 is pool depth.
During the first few minutes of the transient flooding is a minor problem.
The floodireg becomes serious as the RCS cools. Most of the water released in
the break' compartment is carried though the auxiliary building as steam. The

-

condensation rate in most compartments is small. In room 236 (the break
compartment) fire sprays, cendensate, and thst portion of the break discharge
that does not flash to steam drains through the pipe chase in the floor to
room 115 below. This results in a rapid filling of room 115. Room 115 is

separated from room 113 by a 10-foot high flood wall, and is filled to the top
of the flood wall in 20 minutes. Spillage from room 115 into room 113 begins
and causes room 113 to be flooded to the top of the flood wall into room 105
by 30 minutes. Room 105 then starts to fill, and by 50 minutes'into the
transient, room 105 has filled sufficiently to burst the doorway into room
100.-

M.5.2 Break Sequence 2

The predicted RCS-response during this sequence is shown in Figures M-19
through 21. This sequence, like break sequence 1, was run for 1 hour of

,

transient time. Unlike the previous transient, this sequence could continue
for some time after the one hour cutoff (in the previous sequenceLthe BWST

would be exhausted in one hour). However, the auxiliary building results,
shown in Figures M-23 and M-24, indicate the clear trend. Temperatures are
going to reat.h 212*F very quickly and remain there until the RCS is cooled
down. The coolin that begins at 20 minutes reflects the cooling of the RCS,
and the establishment of natural circulation paths in the model.

The flooding that results from the break is shown in Figure M 23. Note
that Room 115 shows the greatest fill rate. In this sequence, the primary
contributor to flood.ng is the drainage ef firespray water from room 236
above. The condensate is the next significant contributor, resulting in-
similar fill rates in the remaining compartments.
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M.S.3 Break Sequence 3

In this sequence the piping breaks in both rooms 105 and 113. The RCS

conditions are shown in Figures M 25 through M-28. There is essentially no

difference between the RCS performance for this sequence and for sequence 2
because the choke plane is in exactly the same place in both models. The

auxiliary building response differs because the two breaks are in separate
rooms instead of the same room as in sequence 2. The pressures in the

auxiliary building are again limited to_near atmospheric pressure.

The temperatures, shown in figure H 29, in rooms 105 and 113 rise to
212*F in several minutes and remain there for about 20 minutes before starting

to cool. The other rooms in.the model reach a maximum temperature of In8'f.

Since temperatures in-room 236 never exceed 212*F, the sprinkler system does

not trip.

'

The relative humidity remains high, having saturated steam in rooms 105
and 113 for twenty minutes, after that the relative humidity remains near 100%
for a long period of-time.

.

The flooding, shown in figure M-30, is a slow process in this sequence.
There it less_than a foot of accumulated water in any compartment at the end >

of one hour. The maximum flooding occurs in room 113. Flooding in room 115

L is less than in other cases because the sprinklers in room 236 do not
activate. Tne maximum flooding rate in this sequence is close to the capacity

| of the sump pumps. For exampic, in room 105 at approximately 5 minutes into
'

the transient, the tetal flooding rate is about 244 gpm. The sump discharge

capacity is only 183 gpm. The result is that flooding in this compartmer.t
will occur much slower than shown in the figures.

|

H.5.4 Break Sequence 4-

|

| The F.ELAP5 predictions of pressure, temperature, break flow and break
enthalpy are shown in Figures M-31 through M-34. The pressures in the

auxiliary building are again low.
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i

!
-The auxiliary building temperatures are shown in figure M-35. Again,

,

saturated steam conditions are predicted to appear innediately and to last for |

twenty minutes. At this time the discharge is predicted to cool, resulting in'

leucring temperatures in the auxiliary building. Fire sprays will release in
room 236 and contribute to the cooling process. The relative humidity is 100%. '

i

flooding, as shown in figure M-36, occurs at a high rate. No spillage
from one compartment to another occurs in the first hour, but will likely

'occur soon thereafter.
l

IM.5.5 Break Sequence 5

'The RELAP5 predictions of pressure, temperature, and break flow and
cnthelpy are shown in figures M 37 through M-40. This sequence offers the !

possibility for benchmark comparison with more detailed calculations because
of the CSAU study of B&W plants. This sequence is nearly identical to the

'

- CSAU Nominal SBLOCA case.

Comparison of RCS pressure (figure M-36) with CSAU predictions (figure
M-43) shows that-the simplified model predicts pressures that are too high.
This results because energy removal mechanisms are neglected. Steam generator

heat removal would remove much additional energy not _ accounted for in the'

simplified model.

~ Comparison of RCS temperature (Figure M-38) with CSAU predictions
(figure M-44) shows that model predictions-are too high early in the
transient, and too low late in the transient. This is because steam generator

heat removal removes energy carly, while later, it provides a source of stored
energy. Both phenomena are neglected by the simplified model.

,
for easy reference, comparisons of pressure, temperature, break

discharge flow, and break enthalpy are shown in figures M-48, M-49, M-50, and
| M-51.
L

'

o

I
l
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CONTAIN runs were made using the break discharge data from both the

simple primary coolant system RLI.AP5 calculation, and fren the Oconee CSAU

calculations. The CONTAIN temperature and pool depths for the simplified
,

model source term are plotted in Figures M-41 and M-42. Figures M-52 and M-53

show the same parameters calculated by CONTAIN when the Oconce steam source is

used. Note that despite the inaccuracies in the simplified RC5 model results,
the CONTAIN predictions have similar implications for the risk analysis these
calculations support. Temperatures peak at 211'F and pool depths are only

different by about 2 feet after 2 hours. Percentage wise, the difference in
pool depths is significant, however, both calculations show that the time
required to fail ECCS equipment from submergence is long compared to the time _,

required for the operators to recover the plant (i.e., the additional time
available before ECCS submergence will have no affect on the likelihood the
operators will successfully recover the plant). This demonstrates the |
relative insensitivity of auxiliary building conditions to the source term for

- the -small breaks.- ,

.

IThe high void fractions shown in Figure M 47 might be a cause for some
concern. If the steam void fraction reaches .994-(the Oconee model predicts

'

. 95 to 99 for much of the transient) the constant enthalpy expansion that is'

assumed by the CONTAIN code will cause auxiliary building temperature
-predictions much higher than the 211'F predicted for both the previous cases.
To determine the potential impact of dry steam in the discharge an additional
sensitivity case was run. This case used the Oconee best estimate break
discharge data from the preceding sensitivity.with the steam quality set to i

1.0 during: the high void fraction portion of the transient. The resulting-

temperatures.and flooding predictions are shown in Figures H+54 and M-55.
Note that the resulting temperatures reach a maximum of about 276*F.

o

lhis result has significant implications. While the_ blowdown predicted

| in the Oconee model is never completely dry, it is so close that code
-

uncertainties do not? justify concluding that the discharge cannot- become dry.
- Additional ' calculations are not likely to resolve this issue, and test data
have not been published in sufficient detail to decide this issue. Therefore

there remains some uncertainty about the maximum temperatures that can appear

in the auxiliary building.
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Besides the dry discharge sensitivity, runs were made that incorporated
1000 lb,10,000 lb,100,000 lb, and 1,000,000 lb of metal mass into each
compartment. The dry discharge sensitivity above was modified to include the
metal mass. The results showed the metal mass had a minimal impact on
calculated temperatures up to a metal mass of 100,000 lb. The results for the
100,000 lb run are shown in figures M-56 and H 57.

H.6 Findings

A number of generalitations can be made from the results described in
the preceding section.

The break discharge calculated with simplified RELAPS models of the
reference plant RCS provided a rough estimate of the steam source in the
auxiliary building. Benchmerk comparitons and sensitivity calculations have
shown that, for a small break, the auxiliary building conditions are not
strongly dependent on the discharge. For a large d.eak the break discharge
will be more important, but the large break results are believed to be more
accurate than the small break calculations. Therefore the existing break
calculations are sufficient for the purposes of this analysis.

The pressurization of auxiliary building is limited to less than 1 psig.
This result occurs because auxiliary building compartments are very well
connected. The modeling parameters that affect the calculated pressure rise
between compartments are flow area, discharge coefficient, and L/D. These

parameters are all accurately known for the ECCS rooms, so any uncertainties
in the flow model (and hence the pressure calculation) would depend on the
number of flow junctions neglected in the balance-of-plant model. The largest
pressure drop in the model should occur as the fluid passes from the break
compartment to the adjacent compartments (assuming roughly equal flow areas
connecting each compartment). At each successive flow junction the mass flow
will be reduced by the mass condensed in passing through each compartment, and

the effective area associated with the flow will increase as more and more
parallel flow paths become available to the fluid. Therefore pressure drops
at each junction will decrease with increasing distance from the break. This
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: leads to'the conclusion that model refinements affecting the pressure
calculation- are unwarranted.

Temperatures in-the auxiliary building do not exceed 212'F. There is

one modeling uncertainty that could change this result. The mod' ling

uncertainty is the quality of the steam mixture discharged into the auxiliary
building. For all of the break sequences evaluated in this analysis, the
break discharge is a two-phase mixture with steam quality no higher than
roughly 0.9. The CONTAIN treatment of the break discharge is essentially that !

of an isenthalpic expansion from RCS pressure to compartment pressure. Given

this characterization of the process, the resulting compartment temperatures
will always be at, or very near, the saturation temperature for the calculated
compartment pressure, unless the break quality exceeds about 0.93 (a void

'

fraction of 0.994). When this occurs, the discharged fluid will have
sufficient enthalpy (greater than 1150 Btu /lb) to drive the steam in the
compartment atmosphere into superheat. The maximum temperature obtainable by

Ithis process is about 320*F and this occurs when the RCS discharge is dry
saturated steam at about 500 psia. It must be emphasized that none of

simplified model predictions,.or the best estimate Oconee predictions used in
this analysis predict the existence of dry steam in the break discharge,
however, THE OCONEE RESULTS SHOW PROLONGED PERIODS DURING WHICH THE DISCHARGE

,

IS VERY NEARLY DRY. Given the uncertainty inherent in any RELAPS calculation,
,

it is hard to rule out the possibility that high quality steam will be
discharged long enough to drive the steam in the break compartment into
superheat.

The relative humidity in the ECCS rooms will be 100% for much of the
transient in all the break sequences analyzed here.

The pool depth results described in the previous section can be
summarized with two generalizations

1) for break sequences 1'and 4, flooding will occur in the break.
compartment and the adjacent compartments _at a rate that will
cover essential ECCS components within'one hour.
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:
,

2) For break sequences 2, 3, and 5: flooding will occur slowly and !
could be delayed by operation of the compartment sumps, requiring ;

a period of many hours before essential ECCS components would be
covered.

!
Of the different factors controlling pool formation, there are two

factors that dominate.. The first is the rate of discharge of unflashed fluid
from the break, the second is the extent to which firewater and condensate
from the rest |of the auxiliary building finds its way into rooms 105, 113, and

I115. For the large breaks, the principal contributor to the pool formation is
- the discharge that does not flash. For-the break sequences 4 and 4, as the

RCS. cools'down. this becomes essentially the run out flow of the surviving '-

ECCS. In sequences 2,-3, and 5, the discharge of firesprays provides a
greater flooding hazard than the accumulation of condensato or unflashed break '

. discharge.
,

!

,

f

.

,

Y
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LISTING 1 - RELAP5 Input for BS-1

88V Plant DHR [[fDOW INitRfACING LDCA B5-1.
,

e s

100 new transnt
101 run
102 british british
104 none * No restart file*

* alloc
105 1.0 2.0 10B00,

e
t

110 air

115 1.0
t

end min man opt etnor major restart*

201 1. 1.De*4 0.0010 3 10000 10000 50000
202 15. 1.0e-4 0.0100 3 100 1000 5000
203 3000. 1.De-4 0.1000 3 100 1000 5000
204 10000. 1,0e 4 1.0000 3 100 1000 5000

j .................=............ mno,tdiis ................................. .

301 p 020060000 * Pressure at break ,

302 tempf 020060000 * Temperature at break
303 tempg 020060000 * Temperature at break
304 mflowj 020050000 * Total break flow rate .

* 305 = mflowj- 021000000 * !

306 mflowj. 022000000 -

307 cntr1 var 190 * Break vapor mass flow rate
306 cntrivat 130 * Creek vapor enthalpy
309 -cntriver 200 * Break liquid mass flow rate
310 cntr1 vat 160 * Break liquid anthalpy

,

311 cputt'me 0
312 .tmass 0 i

314 p 512010000 * >tv of vessel
'

315 mflowj 712000000 * chg
316 mflowj 711000000 * hot -
317 q S14010000 * mid plane energy
318 p .300010000 *

p 301010000 *""

entrivar 110*
,

t "

-entrivat 120...
*- ,

* a ...a u ...........n u.... " .. Trips .* a a n .a.a = = = " " .a . a n a a ..

501 trip card starts transient by opening motor operated valve*

502. trip card keeps valve open for e long tima*

Trip 502. exists only to reet code requirement for a closing trip.*

503 opens the 1st relief valve PSV4849 on 320 psi 6*

504 opens the 2nd reitef valve Fv5A on 75 psta*

505 opens the 3nd re11ef valve PSV1550 on 450 psia*-

501 time 0 ne null 0 0.0 n * open boundary MOV
502 time 0 ge null 0 1.e6 n

* 503 p 30010000 ge null 0 320. n
. 506 time 0 Os null 0 0.0 n * open break at time 0. >

598 time 0 It null 0 1.e6 n
599 time 0 gt null 0 1.e6 n

,

.

unn.n..n.no...n... Hydrodynamic Component s .nana==~a==.na.=*

(
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?
i

h

;

11me dependent volume for charging junction !
*
*

.
;

8990000 vesin tmdpvol i
8990101 12.00 0. 3000.

>
8990102 0, 0. D. '

8990103 0. O. 10 *

8990f00 03 0
8990f01 -1.0e99 2000. 10.

iH 8990202- 0.0 2000. 10. -

i
*
*

CHARG!NG FLOW RATC i
* PtRr0RMAN0! CURyla NOT AVAILABLl' I
* APPROKIMAf t0 TO 300 CPM At 2t00 Pl$A

*

* .AND 700 GPM A1 200 PSIA, t

* at power chg rate * 300'02.4'.00!!3 a 41.74
* run out mass flow rate, mass flow rate = 100*62.4*.002t3*97.4 lbs/sec

e >

7120000 - chalow tmdpjun * LOOP i.hg FLOW All
11F0101 899000000 300000000 .0500
7120200- 1 598 p 300010000 '

7120201 : l.00e+00 0.0 0.0 - 0.0
7120202 20. 97.4 0.0 0.0 ~i
1170?03 200. 97.4 0.0 0.0 e

1120204 FIOD. 41 74- 0.0 0.0
.

* - Time dependent volume for HPI and LPl jncilon
.

9000000' vesin- tendpvol
9000101 12.00 0.0 3000.
9000102 0. O, - D.
9000103 0. O. - 10
90CD200 03 0

900020) -1.Dev9 2000. 70. t

9300202 0.0 2000. 70. j
t

*
.

$um of Lpt and Hpt mall flow rates

7110000 -eccflow- tmdpjuni -* LOOP HPI FLOWRAi!+s PI flow rate
7110101- 900000000 300000000 1.4

-7110200 1 $98 'p 30001000?
7110 tot ' 1.00e+00 0. 0.0 0.0
7110202 0. 1409,' O.0 - 0.0 .

7110203 115. 1469. 0.0 0.0
1110204 155. 1188. 0.0 0.0
7110206 192. 492. 0.0 0.0

--1110207 197 214. 0.0 0.0 .

7110208 1614. 160. 0.0 0.0
* 1110209 1.4537e+3 113.2- 0.0 0.0'.

' * 7110210 - 1.6636e+3 84.8 0.0 -0.0-

* 7110tli .*, 6239e+3 56.8 0.0 0.0
* 7110212' l.6409e+3 28.8 - 0. 0 C.0 :1
* Filotl3 1.6421e+3 ,00e+00 0.0 0.0

'

se >

* r w ent 3002
'' ' Jops cold leg junction connection

.

3000000 COLOLG; pipe
3000001 1
3000101 12.00 1
3000301 0,0- 1

3000401 3024 1

3000601 0.0 1

3000801-0.00016 2.42 1

3001001 00 1 ..

3001201:003 2260. $57. O. O. D. 1 .
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.

* component 508:
-

*

* - - - the following data represent the downccmer and lower plenum *-

-. .

.

5080000. Iowplup branch
5080001 t 0
5080101- .0. 0 . 12.000 1766.
5080102 0.0 0.0 0.0
5080103 0.00015 5.6655 00
5080200 -003- 't!60. 551
*crdno from . to area f loss . r loss cabs
5081101 300010000 508010000 IF.0000 1.3180 1.3180 10100

: 5082101 508010000 514000000 32.8781 .0.0 0.0 10100
*cardno. -- f w e b v veh i veh

"* 5081201 23.195696 23.195096 0.0 . 37994.087
2 *

* 5082201 23.195696 73.195596 0.0
. 37994.087*

5081201 0, 0. D. * 3/994.087
5082201 -0. O. O. * 37994,087

* component $14: *
'* the f ollowing data represent the core and upper plenum i

-$140000 core- pipe
,

5140001- 1

5140101- 0.0 1
5140301 12. 1
5140401- 1265.~ l t

5140601 90,0 1
3

5140701 12. ._ 1 *

$140801 0.0001% 0.040092 1
5141001 ~00

.. 1 [5141201 . 003 -1194. 608.~0. O. O. !

,L Core heat' structure'*

15151000 - 12 -- 9~ 2 1 0.
15151100

. 5' O.01542 1 0.01571 2 v 01792
.0 1

"

15151101-
15151201 2. - 5 3 -6 4 8
15151301 .85 2; .9 3- 1. 4 1.4 5 D. 8 !

... 15151400'. - 0
1515140! 2000.- 6 760. 7 710. 8 650; 9-

.

15151501 .. 0 0 0 0 0, . 12
15151601 514010000 - 00000 1- 0 4144.5 It

115151701. ! 0.0778 0. O. I
.

!:15151707.! 0.0885 O. O, !,
15151703 ? ! - 0.0877 0. D. 3
!$151704 1 0.0860 0. O. 4- !

:15151705~l - 0 0847 0. 0.' 5-
'

15151706 -1 0.0839 0. D. 6
15151707 Jl 0.0840 0, 0. 7- I

'15151708 1 0.0848 0. Of 8: '

- =

1 1515!709- 1. 0,0862 0' O. 9 .. '

15151710 1 : 0.0879 0. O. 10 ?
15151711_il _ 0.0859 0, 0.' 11- *

15151712-:1L- O 0627 0. O. !! i
'

-

* dia ' htingf htingt gingf ginge glossf glof.sr bollf strno 902000- i*

15iS1801" - 0. '1004 1100.~ ,0. ' Oc . 0. 0, 1. 12 902000*

15151901 0.0415 100. 100. D. D. O. O, 1. It' 902000 - t
*

t

.

. .......~................................................................
- * thermal ~ properties of uo? . composition 2

,

.=*...... ...............................................................
- *cedno' strl type :th. con ht. cap material'-
20100200 tbl/fctn-- 1 1 * uo2
................. ...............................w....................

* themal propertles of uot

M 92- -

.
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t
.

V.. |

i
i

*................. .................... ...............................
.

*crdno temperature t h. cotid !* 20100201 188.6 1.284e 3 6

20100201 0, 3.284e 3
20100202 332.6 1.!!35e-3 $
20100203 440.6 '9.951e 4 !

20100204 500.0 9.2806e-4 1

-20100205 650.0 7.4194e 4
>

i 20100206 800.0 7.43tle-4 *

! 20100201 950.0 6.7750e-4
20100208 1100.0 0.2278e 4
20100209 1250.0 5.1722e 4

,

20100210 1400.0 5.3889e 4- '(
20100211 1500.0. 5.0639e-4 '

20100212 1700.0 4.7889e 4'
20100213

-

18%.0 4.5528e-4
20100214 2000.0 4.3 556e-4
20100215 2130.0 4.1661e-4
20100216 r300.0- 4.0412e-4
20100217 2450.0 3.9306e 4
20100218- 2600.0 3.8389e 4
20100219 3100.0 3.6750e-4
20100220- -3600.0- 3.7026e 4
!D100221 4100.0 3.9056e-4
20100222 4600.0 4.2722e.4
20100223

_

5100.0 4.8056e-4

'cedno temperature voi ht cap
* 20100251 32.0 34.45
20100251 O. 34.45
20100252 122.0 -38.35

'20100251 !!!.0 40,95
20100254- 392.0- 43.55
20100255 752.0 46.80

'20100256 2012.0 $1.35-
.t0100257- 2732.0 52.65

20100258 3092.0 56,$5
20100259 3452.0 63,05
20100260 .3812.0 12.80-
20100261 4352.0 89.10
20100262 4532.0 94.25
20100263 4712.0 98.15
20100264- 4892.0 100.10-
20100265 5144.0- '101 40
20100266' -8000.0 101,40

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -

..t h.e.r.m.a. .l.pr.o. pe. r.t.i e s.o. f.f u.e..l .ga.p . c.o.mpo. s .i t. .i o. n.3. . . . . . . . . . . . . . . . . . .. . . . .
*

. . .. .. .. . .... .. . .

*crdno --mtrl type : th. con ht. cap sterial,20100300 tbl/fctn 1 1
. * fuel gap...e.................................................... .............

'' thermal propertles of fuel
*a............................

gap-
....v....................................

' values of thermal conductivity were derived frun matpro and a frapcon
' computer run at constant power over the total Durnup interval
* burnup =- 'O.00000 pressure f .12362e+04 gap width a'- .00213

'* he frac = .10000e.01 kr frac = 0. xe frac = 0.,

'ctho -temperature th cond.-
-' :20100101 70.000 2.52892e-05
-20100301 0.000 . 2.52892e 05
.20100302 300.000 3.14014e-05

20100303 : 500.000 3.70561e-05
20100304 700.000 4.23747e-05
2010005 900.000 4.74311e 05
20100306 '1100.000 5.22745e-05
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20100307 1300.000 .t.09395e-05
20100308 1500.000 0.14522e-05
20100309 1700.000 0.58324e 05
20100310 1900.000 1.00957e 05
20100311 2100.000 7.4254Be 05
20100312 2300.000 7.63201e-05
20100313 2500.000 8.23004e 05
20100314 2700.000 8.02029e-05
20100315 2900.000 9.00341e-05
20100316 3100.000 9.37933e 05
20100317 3300.000 9.75033e 05
20100318 3500.000 1.01150e 04
20100319 3700.000 1.04744e-04
20100320 3900.000 1.0826Be-04
20100321 4100.000 1.11764e 04
20100322 4300.000 1.15230e 04
20100323 4500.000 1.1P046e 04
20100324 4700.000 1.22017e-04
20100325 4900.000 1.25349e 04
201C0326 5100.000 1.28045e-04
20100327 5300.000 1.31907e-04

*crdno temperature vol ht cap

20100351 0.0 0.000075
20100352 540040 0.000075

.......................................................................

* t.he..rna.l prope.rt..t e.s..of c..ladd..ing - c. ampo.s..i t..io.n 4.. . ....e,. . ... .. ..... ... ..........................

*crdno mtrl type th. con ht. cap material
20100400 tbl/fetn 1 1 * cladding
......................................................................

thernal pt operties of cladding*
................................................ .................. . .
*

*crdno temperature th.cond
20100401 50.0 1.9267e 3*

20100401 040 1.9207e-3
20100402 392.0 1,9267e-3
20100403 752.0 2.247Be-3
20100404 1112.0 2.7297e-3
20100405 1472.0 3.050'e-3
20100406 1832.0 3.5325e-3
20100407 2192.0 4.0142e-?
20100408 2152.0 4.8169e-3
20100409 2912.0 5.7B03e-3
20100410 3272.0 7.0647e 3
20100411 3t32.0 8.8311c 3
20100412 3992.f 1.0918e-2

*crdno tu voi ht cap

20100451 28.392.

20100452 1 0.3 34.476
20100453 ao.5.00 85.176
20100454 1787.5 34,370
20100455 3500.0 34.476

+ ................... ............................ ...... .......

* table number 1 - core power vs. time
* ................................................................

* this table represents a best-estimate of fission product decay
* teat using the ans standard plus a contribution f rom actinides,
* table is activated by trip 540 reference: work by c. b. davis

* card type trip time factor power (mw)
20200100 power 0 1.0 2772.

sec ,ornalized power*
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20200101 -1. .0' * start et one second
* 20200101 -1. 1.0
* 20200102 0. 1.0
* 20200103 1 .8382
* 20200104 .2 .5720
* 20200105 .3 .3806
* 20200106 4 .2792
* 20200107 .5 .??46
* 20200108 ,6 .1904
* 20200109 .7 .1672
* 20200110 .6 .1503
* 20200111 .9 .1376
20200112 1.0 .1275
20200113 1.5 .1032
20200114 2. .09984
20200115 3. .09209
20200116 4. .06690
20200117 5. .0B271
20200118 6. .07922
20200119 8. .07375
20200120 10. .06967
20200121 15. .06261
20200122 20. .05751
20200123 30. .05060
20200124 40. .04591
20200125 50. .04246
207"~126 60. .03977
00200127 80. .03604
20200128 100. .03357
20200129 12). .03145
20200130 150. .07997
20200131 200. .02798
20200132 300. .02565
20200133 400. .02418 $
20200134 500. .02307
20200135 600. ,02217
20200136 800. .02073
20200137 1000- .01959
20200138 1250. .01844
20200139 1500 .01749
20200140 2000. .01600

._

20200141 2500. .01489
20200142 3000. .01401
20200143 3500. 01331-
20200144 4000. .01274
20200145 5000. .01185 {20200146 6000. .01118 -

20200147 7000. .01067,

202 3148 8000. .01025
20200149 9000 .009895
20200150 100so. .009596
20?00151 1500). ,008553+

20200152 20000, .007902

* cccpenent 312:

{ the following data represent the upper read and pressuriter

5120000 coretnl branch
5120001 1 0
5120101 0.0 12.000 2808.
5120102 0.0 90.0 12.00
5120103 0.00015 10.0 00
5120200 003 2194 608.
5121101 514010000 51;.000000 0.0 0.1979 0.1979 10100
5121201 5. O, C. * 3E815.350

.

9240000 up.lun sng'jun
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9240101 512010000 101000000 12.00 0.1200 0.1260 00002
9240201 0 0. O. 0.0

* compor'ent 301:
* 4 loops cold leg junction connection

3010000 1hl3 pipe
3010001 1

3010101 12.00 1

3010301 0.0 1
'

3010401 3025. 1

3010601 - 0. 0 1

3010801 0.00015 2.42 1

3011001 00 1

3011201 003 2194. 408. D. O, O. 1

* Single Junction (Component 205)
,

2050000 inlet;iun sngljun
2050101 301010000 010000000 0.0 0.0 0.0 01100
2050201 1 0.0 0.0 0.0

Pipe (Component 10)*

0100000 "12-CCA-4" pipe
0100001 19
0100:01 0.0013 19
01t.o301 4.0 19-
0100601 0,0 ,

0100801 1.5c-4 0.u 19

0100901 0.0 0.0 1

0100902 0.1S8 0.108 2

0100901 0.103 0.108 3

0100904 0.0 0.0 4

0100905 0.216 0.216 5

0100906 0.0 0.0 6

01009C7 0.0 0.0 9

0100906 0.108 0.108 10
0100909 0 0 0.0 11

0100910 0.2?4' O.324 12

0100911 0.0 0.0 13
0100912 0.216 0.216 14-
0100913 0.0 0.0 lb

'0100914 0.0 0.0 16
0100915 0.216 0.216 17

0100916 0.0 0.0 18

0101001 00 19
0101101 010( 18

0101201 003 2194. 608. O. C. D. 19
0101301 0.0 00 0.0 18
.

Valve OH12 (Ceeponent 15)*'

0150000 OH12 valve
0150101 010010000 020000000 0.6013 1.0 1.0 00100
0150201 1 0.0 0.0 0.0
0150300 mtrviv
0150301 501 502 0.1 0.0

Pire (Component 20)
.

0200000 "12-GCB-7" pipe
0200001 6
0200101 0.8185 6
0200301 4.0 5

0200601 0.0 6

0200801 1.5e-4 0.0 6

0200901 0.0 0.0 1
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0200902 1.216 1.216 2

0200903 0.0 0.0 3

0200904 0.216 0.2i6 4

0200905 1.0 1.0 5
0201001 00 6

0201101' 01000 5
0201201 003 50. 100. D. D. O, 6
0201301 0.0 0.0 0.0 5

* Break for BS-1. located at end of 12 inch piping.,

0220000 break valv.
0220101 020010000 902000000 0. O. D. 00D'00
0220201 1 0. D. O.
02/0300 trpviv
0220301 506
*

* Time-dependent volume downstream of the leak
,

9020000 vesout tmdpvol.

9020101 18.40 0.0 3000.
9020102 0 0 0
9020103 0 0 10
9020200 03 0

, 20201 00 15. 213.90

* .......... ................ Control Variables ===============================
*

1

20500000 4095

* Sum of total ecca
.

*ctivar name type factor init fc
20501100 "ecciot" sum 2 1046 0.0 1

*ctivar a0 coeff variable name parameter no.
20501101 0.0 1.0 mflowj 711000000
20501102 1.0 aflowj 712000000

* integrate eces mass flow rate
,

**ctivar 'name type' factor init fc min max
~

20501200 "inteces" integral 1.0 0.0 03 0.0 4.Be6

*ctivar integrand name integrand no.
,20501201 entrivar 110

* Controller for break apor enthalpy - output $1 units, break conditionsv
*

taken froai donor volume.

* hg = ug + p*vg
.

20501300 "v-enth" sum 1. O. 1
20501 % 0. 1. ug 020060000
20501M2 1. cntrivar 140

20501400 "v-p*vg' mult 1. 3. 1
20501401 p 020060000
20501402 cntrivar 150

20501500 "v-1/ rho" oiv 1. 1. 1

2,0501501 rhog 020060000

* Controller for break liquid enthalpy
,

* hf = uf + p*vf
*

20501600 "f-enth" sum 1. n. 1
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20501601'O. . 1, uf. .020060000--

Lv- :20501602 -; 1. .= cntr1 var -170
- .

5, ~ ,220501700i"f-pv":- mult-- 1. .D. 1
-20501701; p. .- 020060000

T 20501702. cntrivar .180-
- 20601800 *1/ rho" - div: 1. .l. 1

20501801_ rhof 020060000

~ *-| Controller for break vapor mass flow rate';-

.20501900 mflowg - . mult
~ voIdgj '022000000
0.07604:' O.- . 1-

-20501901-
.

-J.20501902~ rhogj -022000100-:
j;

;20501903' 'velgj 022000000

* - Controller for break-fluid mass flow rate
- ],

20502000 mflowf= mult- 0.07604-- 0. . 1,

' voidfj :022000000'20502001
-

20502002- 1rhofj ~ 022000000
+- ' 20502003- veif j 022000000

'=
End,

;

,
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.
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LISTING 2 - RELAP5 Input for BS-2

B&W Plant OrF LETDOVM INTERFACING LOCA - BS-2.
,

File:*

*

rip 002,mdl*

,

* Description:
.

This RELAP5/MODJ input deck is used to obtain the steam source term*

resulting from an 15LOCA in the B&W Plant decay heat removal pwnp*

discharge line. The brack occurs in auxilliary building room 113.*

This modal was constructed from a long-term cooling deck written by*

Craig Kullberg, a low-pressere inject'on system piping model written*

by Everet Gruen, and en Oconee " generic" core decay heat model.*

* Vritte9 by:
.

* John Schroeder 6/91
.

100 new transut

101 run
102 british british

none * No restart ~'* 104

alloc*

105 1.0 2.0 10800.
t

110 air

115 1.0
.

* end min max opt minor major restart

201 .5 1.0e-4 0.0010 3 10000 10000 50000

202 100. 1.De-4 0.0050 3 200 20000 10000

203 500. 1.De-4 0.0100 3 1000 10000 10000

204 3600. 1. 0e-4 - 0.1000 3 100 1000 5000
*

..................... 4..====== M i n o r E d i t s = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = =*

*

301 p 120360000 * Pressure at break
-

302 tempf 120360000 * Temperature at break
303 tenpg 120360000 * Temperature at break
304 mflowj 723000000 * Total break flow rate
305 mflowj- 021000000 **

306 mflowj 724000000
307 cntrivar 150 * Break vapor mass flow rate
308 cntrivat 130 * Break vapor enthalpy
309 cntrivar 200 * Break liquid mass f ?ow rate
310 entriva- ISO * Break liquid er-thalpy

.

311 cputime 0
312 tmass 0
314 p 512010000 * top of vessel
315 mflowj- 712000000 * ebg
316 mflowj 711000000 * hpi
317 q $14010000 * mid plane energy
318 p 300010000 *
319 p 301010000 *

* 320 entrlvar 110
321 cntrivar 120 * Integrated injection flow

.

............ .................. 1,,,, .........................._............

501 trip card starts transient by opening motor operated valve*

502 trip card keeps valve open for a long time*
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Trip 502 exists only to meet code requirement for a closing trip.*

503 opens the 1st relief waive PSV4849 on 320 psia*

504 opens the 2nd relief valve FV5A on 75 psia*

505 opens the 3nd relief valve PSV1550 on 450 psia*

,

- 501 time 0 ge null 0 0.0 n * open boundary MOV
502 time 0 ge null 0 1.e6 n

* $03 p 30010000 ge nul' 0 320. n
506 time 0 ge null 0 0.0 n * open break at time D.

s

595 tine 0 lt null 0 1.e6 n
599 t iae 0 gt null 0 1.e6 n

.

t

* Hydrodyramic Components aan===a=====a===u..wu...u..u..uu.n=

Time dependent voluma for charging junction*

,

8990000 TDVCHG tmdpvol
8990101 12.00 0, 3000,

8990102 0. O. D.
8990103 0. O. 10

8990200 03 0

8990201 -1.0e99 2000. 70.
8990202 0.0 2000. 70.

* CHARGING FLOW RATE
PERFORMANCE CURVES NOT AVAILABLE*

AFFROX1 MATED TO 300 GPM AT 2200 PISA*

* AND 700 GPM AT 200 PSI A.
,

.at power chg rate = 300*62.4*.00223 = 41.74*

run out mass flow rate, mass flow rate = 700*62.4*.00223 97.4 lbs/sec*

.

7120000 CHGFLOV tmdpjun * LOOP chg Ft.0VRATE
7120101 899000000 300000000 .0500
7120200 1 598 p 300010000
7120201 -1.00e+00 0.0 0.0 0.0
7120202 20. 97.4 0.0 0.0
7120203 200. 97.4 0.0 0.0
71"?04 2200. 41.74 0.0 0. 0 -

* Time dependent volume for FPI and LPI junction

9000000 TOVLPI tmdpvol
9000101 12.00 0.0 3000.
9000102 0. O. O.

9000103 0. O. 10
9000200 03 0

9000201 -1.Ce99 2000. 70.
9000202 0.0 2000. 70.

* Sum of Lpt and Hpt_ mass flow rates

7110000 ECCSFLO'/ tmdpjun * LOOP HP! FL OWATE
7110101 900000000 300000000 1.4
7110200 1 598 p 300010000
7110201 -1.00e+00 0. 0.0 0.0
7110202 0. 214. 0.0 00
7110203 115. 214 0.0 0.0
7110204 155. 214. 0.0 0.0
7110206 192. 214. 0.0 0.0
7110207 197. 214. 0.0 0.0
7110208 1614, 160. 0.0 0.0

* Component 300:
* 4 loops cold leg junction connection
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3000000. COLOLG pipe
3000001 1

3000101 12,00 1

3000301 0.0 1

3000401 3024. 1

3000601 0.0 1

3000801 0.00015 2.42 1

3001001 00 1

3001201 003 2260. 557. O. C. O. 1

* Component 508:
the following data represent the downcewr and lower pier.am*

5080000 LOWPLM branch
5080001 2 0

5080101 0.0 12.000 1266.
5080102 0.0 0.0 0.0 --

5080103 0.00015 5.6655 00
5080200 003 2260. 557.

from to area f lose r loss veahs*

5081101 300010000 508010000 12.0000 1.3180 1.3180 10100
5082101 503010000 514000000 32.8781 0.0 0.0 10100

f vel, y vel. I vel.*

5081201 0. O. O. * 3'994.087
- 508?201 O. D. O. * 37994.067

* Component 514:
the fcilowing data represent the core and upper plenum*

59 900 CORL pipe
5140001 1

5140101 0.0 1

5140301 12, 1

5140401 1265. 1

5140601 90.0 1

5140701 12. 1

5140801 0.00015 0.040092 1
5141001 00 1

5141201 003 2194. E08. O. O. D. 1

* Component 512: -

the following data represent the upper head and pressurizer*

5120000 UPPRPLM branch
5120001 1 0

5120101 0.0 12.000 2808.
5120102 00 90.0- 12.00
5120103 0.00015 10.0 00
5120200 003 2194. 608.
5121101 514010000 512000000 0.0 0.1979 0.1979 10100
5121201 0. O. O. * 36B15.350

.

9240000 WESSlout sngljun
9240101 512010000 301000000 12.00 0.1200 0.1200 00002
9240201 0 0. O. 0.0

* Component 301
,

3010000 HCTLEG pipe
3010001 1

3010101 12.00 1

3010301 0.0 1

3010401 3025. 1

3010601 0.0 1

3010801 0.00015 2.42 1

3011001 00 1
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- 3011201=- 003- ~2194. 608, 5'04 0. 0, I

*
, ;2 ,. - $1ngle Junct ton -- decay heat _ remon i pump suction _linet4j

2050000 OHRINLET'.sngljun^ --
2050101 .301010000 010000000 0.0 C .01 0.0 - 01100
2050201, 1- 0.0 - 0.0 0.0 -

- . - pgp,-.

, *-

:0100000 "12-CCA-4" pipe:
'0100001 19.

'

#1 0100101 0.6013 19,

0100301 4.0 : = 19''

0100601 0.0- . 19
0100801 1.5e-4 0.0- 19 -

0100901 0.0- 0.0 f 1

0100902 0.108 .0.108 2 ---

|0100903 0.108 -0.108 <J
'

s

.0100904 0.0- - 0. 0 4

' 0100905 0.216 0.216 ~5-
0100906 0.0:- 0.0 6'- -

*0100907 0.0- 0.0 9
0100908 0.108 0.108 10
0100909 0.0- -0.0 11- ,

10100910 0.324 E- 0.324 - 12-
'0100911 0.0- 0.0 :13
-0100912 0.216* 0.216 14 - -

' 01L0913 0.01 -0.0- -- 15 : -

?0100914 0.0. 0.0- ; 16
0100915 0.216 0.216 17
0100916 0.0-' O.0 -18-

=0101001 00 19
0101101 01000 18
0101201 003' 2194.. 608.J 0. O. O. :19
0101301:-0.0. 0.0 0.0 18

- :*E Valve DH12.
.-

:0150000 DH12- velve
0150101 010010000 020000000 6013'-1.0 1. 0 - 00100

"0150201.1: .10.0- : 0.0 - 0.0

5b2--0.1-'O.03

].. Pipe--.sucttonlineL12inchGCB-7$

0200000 "12-GC8-7" pipe
i' '0200001 6- .

' ' ",

1 0200101 0.8185 6.

0200301 4.0-- 6:

0200601.0.0-. 6- -

'

'0200801 1.5e-4 0.0L 6

L0200901 0.0. -0.0--- != .

0200902 1.216 '1.216' '2;

0200903 0.0 0.0 .3
0200904 0.216 0;216| 4~

0200905 1.0 1. 0 -- 5
0201001 00 -- 6

. :-0201101L01000-.5
0201201 '003 - 50. 100. O, D. O. 6.

;020130.1j0.0'-0.0:0.0 '5-
' - * ; Junction of suction line with train 1-2

0230000-.inletjun .. sngljun=

0230101 020010nD ' 040000000 -- 0.0 0.0 0.0 01100
0230201'1: 0.0 0.G 0.0
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Junction of suction line with train 1-1*
,

0240000 inletjun_ sngljun
0240101 020010000 440000000 0.0 0.0 0,0 01100
0240201 1 0.0 0.0 0.0

PiptPO to train 1-2 pump suction - includes 2 1/2 inch bypass Itr.e*

around valve OH-1518.*
,

0400000 "2.5GCB-7" pipe
0400001 13
0400101 0.8185 1
0400102 0.03322 2
0400103 0.0332' 7
0400104 0.81850 13
0400201 0.03322 3
0400202 0.02215 4
0400203 0.03322 12
0400301 4 0 13

0400601 0.0 13

0400801 1.5e-4 0.0 13

0400901 1.0 1.0 1

0400902 0.216 0.216 2

0400903 0.648 0.648 3
0400904 0.0 0.0 4

0400905 0.648 0.G4B 5

0400906 0.216 0.216 6

0400907 1.216 1.216 7

0400908 0.0 0.0 8

0400909 0.216 0.216 9

0400910 0.216 0.216 10

0400911 0.0 0.0 11

0400912 1.216 1.216 12

0401001 00 .13

0401101 01000 3
0401102 00000 4
0401103 01000 6
0401104 00000 7
0401105 01000 12

0401201 003 50. 100. O. D. O. 13

C401301 0.0 0.0 0.0 12 -

*

Single Junction (Component 43)-*

0430000 inletjun sngljun
0430101 040010000 120000000 0.0 0.0 0.0 01100
0430201 1 0.0 0.0 0.0

pipe (Component 120) INCLUDES 18, 12. AND 10 INCH PIPE*

1200000 "12-GBC-8" pipe
1200001 36
1200101 1.6467 1
1200102 0.8150 12
1200103 0.5731 36
1200301 4.0 36
1200601 0.0 36

1200801 1.5e-4 0.0- 36
1200901 0.316 0.316 1

1200902 0.0 0.0 2

1200903 0.216 0.216 3
1200904 0.0 0.0 6

1200905 0.216 0.216 7

1200906 0.0 0.0 9
1200907 0.216 0.216 10
1200908 0.0 0.0 11

1200909 3.0 3.0 12 * P42-2 decay heat /LP1 pump
i

M-103



- - - - -

.,

,

py; :v: ; +
, c

'

> ,

'
. ,

g-
,

.

,

t J

YMw

12009100.216[0316 113 -
~

1200911 1.0 - 1.0 14 :
'

:1200912 0.0 - 0.0 15.; ;

1200913 0.0- 0. 0 - '19
1200314 0.216. 0,216 ;20

:1200915 0.0 - . 0.0- 21
-- '1200916 0.0 ..,0.0 22

'

- -

?1200917 0.2161 0.!!6. 23
'

1200918 0.0' 'O.01 - 24
1200919 0.216 0.216-- 25
1200920 0.216- 0.216- -26
1200921 0.0J. 0.0 29=

1200922 0.216 0.216 32
1200923 0.0- ' O.0 34'

1200924.0.216 0.216 =35
'1201001-~00 36
-

m 1

% -1201101 01000' :35 - .

t
- 12012011003- 50. 100. ~0. D. - O. 36

1201301 0.0 :0.0 0.0 - 35 -.

'* Second parallel piping run begins here.

'* Sipe --(Component 440)

4400000 "2.5GCB-7" -pipe -

440000) 13 .

'4400101~0,8185'1'
4400102 0.03322 2-

:4400103-0.03322 7-
:4400104 0.81850 13
''4400201 0.03322 3-

a- 4400202 0.02215-4 :--
_ ,''

4400203 0.03322 12=
u ~.4400301 4.0., ,13 '

W* -4400601 0.0. . - 13
'

' 4400801'1;5e-4 0.0 - - 13 -
4400901 1 0 .1.0 - --!

- 0 03 648 z 0.648 ~ '!
'4400904 0.0 J 0.0 4-,

'4400905 0.648 KO.648c -5
;4400906 0.216-..0.216:- - 6 -
:4400907 1.216' 1.216:- 7-

14400908 0.0 0.0 : <8'
- 4400909 0.2'6' 0.216 9--

-| 4400910 0.216 - 0.216 10~
4400911'O.0 10.0/ .11

,

4400912 1.216' 1.216 12
44010013 00" 13

~4401101101000 6-
4401102 00000 7
4401103~01000 12

... 91201. 003 50, 100. O. D. O. 13
l? 4=01301' O.0 ~-0.0 0.0 :12-

,

* Single Junction (Camponent 43)
,

4430000inletjun .. sngljun-
:4430101 440010000- 520000000. 0.0 0.0 0.0~ 01100
-4430201 1'.0.0... 0.0- 0.0-

,

* LPipe INCLUDES 18, 12,' AND 10 INCH P!PE,

e

-5200000 "12-GBC-8" pipe
'

5200001 36 -

"

'5200101'l.6467 .1
:5200102 0.8150 --12
5200103 0.5731 35

|.:
!

|- H 104
?: '

|% *

I'-
'

. .



5200301 4.0 36
5200601 0.0 36
5200801 1.5e-4 0 0 36
5200901 0.316 0.316 1

5200902 0.0 0.0 2

5200903 0.216 0.216 3

5200904 0.0 0.0 6

5200905 0.216 0.216 7

5200906 0.0 0.0 9

5200907 0.216 0.216 10

5200908 0.0 0.0 11

5200909 3.0 3.0 12 * P42-1 decay heat /LPI pump
5200910 0.216 0.216 13

5200914 1.0 1.0 14
5200912 0.0 0.0 15

5200913 0.0 0.0 19

5200914 0.216 0.216 20
5200915 0.0 0.0 21 __

5200916 0.0 0.0 22

5200917 0.216 0.216 23
5200918 0.0 0.0 24
5200919 0.216 0.216 25
5200920 0.216 0.216 26
5200921 0.0 0.0 29
5200922 0.216 0.216 32
5200923 0.0 0.0 34
5200924 0.216 0.216 35
5201001 00 36
$201101 01000 35>

5201201 003 50. 100. O. D. O. 36

5201301 0.0 0.0 0.0 35
' .

Break for SS-2, 1ccated at DHR cooler 1-2*

,

7230000 BREAK-1 valve * fvcahs
7230101 120010000 902000000 0.5731 0. O. 000100
7230201 1 0. O. O.

7230300 trpviv-

7230301 506
.

Break for 05-2, ?ocated at DkR cooler 1-1*

-

7240000 BREAK-2 valve * fveahs
7240101 5200100A". 902000000 0.5731 0. O. 000100
7240201 1 0. O. O.
7240300 trpviv
7240301 506
*

Time-dependent volume downstream of the leak*

9020000 AUX 8tDG tadpvol
9020101 18.40 0. 3000,

9020102 0 0 0

9020103 0 0 10

9020200 03 0

9020201 0.0 15. 213.
*

* ............................ Heat Structures ================================
n

* Core heat structure
,

15151000 12 9 2 1 0.
8 15151100 0 1

15151101 5 0.01542 1 0.01571 2 0.01792
15151201 2 5 3 6 4 6

15151301 .85 2 .9 3 1. 4 1.4 5 0. 9
15151400 0
15151401 2000. 6 760. 7 710. 6 650. 9

M-105
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.15161501-'O' . ,0: 0' 0 0.- - 1124

~15151601 '514010000 00000: 1" =0 :4144.5 12
=15151701 ?!- 0.0776 0. 0.-l--

: 15151702 ;.1- -0.0885 0.,D 21
i15151703!15 ,0 0877 0.=0. 3:'-

--

15151704.~1: 10.0860 02 0.14
-15151705 1: K0.0247 0; 0, 5;
:-15151706-|11 .0.0839 0.~ 0. 6 t
115151707 =11 - 0.0840 0. D 7 -
'15151708 1| . 0.0848 0. O. 8~

-
~

.15151709. 1 . 0.0862 0. O. 9 .
:15151710. 1, .0.0879 0. O.,10~ *

-

|-'15151711 L 1 - :0.08$9 0. D. 112 i+

.15151712L Iz 'O.0627 0.-0. 12'
: dia 3 htingf. htingr.gingf 'gingr glossf glossr botif strno~ * 902000

'*
-

-:15151801" 0,. 1100. ' 100.. O. O. O. D. 1; .12 * 902000 -.

,

f15151901 0,0415 100. 100; De 0.- D. O. 1. 12 % 902000-

* .

.... ............*......................................................
' '

? * thermal' properties of_ uo2 - composition 2-

.......................a......................... ....... .............

*s strl type - =th. con. ht. cap . material:

20100200 tbl/fetnt l' I * un?
*........a.....................................................,........

'* .therbal properties of.uo2"
6- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .

,/
~

,

e- r

"' ~*'- temperature ' th.cond=
| 2* 201002010 168.6 - ~1.284e-3

J201002012- O. - 1.284e-3=
'

L20100202|- -332.6- 1.1235e-3
-20100203' s440.6 9.951e-4-
L20100204z 500.0 - 9.2806e-4
;20100205i ,650.0 7.4194e-4 '

20100206 1800.0 i7.4361e-4',

- 20100207- -950.0 6.7750e-4
201002081- 1100.0 6.' 2 2 7 8e-4 ''

~

+

20100209' 41250.0- 5.7722e-4:
-p 20100210t 1400.0~ 5.3889e-4~

:20100211, 1500.0: 5.0639e-4
_201002122 1700.0L 4.7889e-4'
120100213t 1850.0 : .4.5528e-4','

201002142 2000.0 4.3556e-4
20100215; -2150.0 4.1861e-4

.20100216-- 2300.0- 4.0472e14'*

.20100217~ E2450.0 3.9306e-4 ,
220100218- -2600.0- 3.8389e 4-

20100219 3100.0 3.6750e 4s

20100220-. 3600.0 - 3.7028e-4
20100221- |4100.0- 3.9056e-4-
2010022?J d4600.0- -4.2722e-4
20100223> L5100.0' J4.8056e-4

' '
. ..

ftemperature -vol ht cap*1
''20100251': 32.0 34.451

t20100251' 0. .34.45"

'

~20100252 E122. 01- 38.35
.20100253- -212.0 1 :40.95. -

20100254z 392.0 43.55-
t20100255' '752.0 146.80
:20100256- --!2012.0 .51.35s

20100257' 2732.0 52.65
7 20100258. '3092.0 56.55.

'20100259' 3452,0- .63.05
~

J20100260 -3812.0- 72.80
-20100261- 4352.0 89.70

.

-20100262- 4532.0; 94.25
1

w
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20100263 4712."> 98.15
20100264 4892.0 100.10
20100265 5144.0 !?1.40
20100266 8000.0 101.40
.

............................................................*..........

* t.he.rma. .l . pro.pe. .r t .i e. .s. o. f f.u.e. .l .g a p - c.o.mpo. s. .i t. .i o.n 3. . . . . . . . . . . . . . . . . . . . . . . ... . .. .. . . .. ...... .. ..

mtri type th. con ht. cap material*

20100300 tbl/fetn 1 1 * fuel gap
........... ..........................................................

* therwal properties of fuel gap
........................ ............................... ..............

* values of thermal conductivity were derived from matpro and e frapcon
* computer run at constant power over the total burnup interval

*burnup = 0.00000 pressure = .12362e+04 gap width = .00213
* he frac = .10000e+01 kr frac = 0. xe frac = 0. __

* temperature th. cond.
* 20100301 70.000 2.52892e-05
20100301 0.000 2.52092e-05
20100302 300.000 3.14014e-05
20100303 500,000 3.70561e-05
20100304 700.000 4.23747e-05
20100305 900.000 4,74311e-05
20100506 1100.000 5. 2274 5e-05
20100307 1300.000 5.69395e-05
20100308 1500.000 6.14522e-05
20100309 1700.000 6.58324e-05-
20100310 1900.000 7.00957e-05
20100311 2100.000 7.42548e-05
20100312 2300.000 /.83201e-05
20100313 2500.000 8.23004e-05
20100314 2700.000 8.62029e-05
20100315 2900.000 9.00341e-05

,. 20100316 3100.060- 9.37993e-05
20100317 3300.000 9.75033e-05
20100318 3500.000 1.01150e-04
20100319 3700.000 1.04744e-04
20100320 3900.000 1.0828Be-04
20100321 4100.000 1.11784e-04
20100322 4300.000 1.15236e-04
20100323 4500.000 1.18646e-04
?0100324 4700.000 1.22017c-04
20100325 4900.000 1.25349e-04
20100326 5'00.000 1.28645e-04
20100327 5300.000 1.31907e-04

* temperature vol ht cap
20100351 0.0 0.000075
20100352 5400.0 0.000075

.................... ....................................................

* therral properties of c..ladding - composition 4.*****.................. ......********** .....**...................**

*crdno mtrl type th. con ht. cap material

+.0100400 tbl/fctn 1 1 * cladding2+-

......................... ............................ ...............

* therral properties of cladding
*......................................................................
*

* temperature th.cond
* 20100401- 50.0 1.9267e-3
20100401 0.0 1.9267e-3
20100402 392.0 1.9267e-3
20100403 752.0 2.2*18e-3
20100404 1112.0 2.7297e-3
20100405 1472.0 3.0508e-3
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20100406 1832.0 3.5325e-3
20100407 21R2.0 - 4.0142e-3

20100408 2552,0 4.8109e 3
20100409 2912.0 5.7803e-3

20100410 3272.0 7.0647e-3

20l$0411 3632.0 8.8311e-3

20100412 3992.0 1.0916e4

temperature vol ht cap*

20100451 0.0 28.392

_20100452 1480.3 34.476

20100453 1675.0u 85.176

20100454 1787.5 34,370

20100455 3500.0 34.476

. ..................................._.................... . . . . . . .

* table number 1 - core power vs. time
+ .............................. ......... ....... ...............

* this table represents a best-estimate of fission product decay
* heat using the ans standard plus a contribution f rom actinides.
* reference: work by c b, davts

Mode' modified to reflo:t the B&W Plant power level - John Schroeder*

type trip factor power (mw)*

20200100 power 0 1.0 2772.

sec normalized power*

20200101 1. O. * start at :r+ second
* 20200101 -1, 1.0
* 20200102 0. 1.0
* 20200103 .1 .L382
* 20200104 .2 .!720
* 20200105 .3 .3806
* 20200106 .4 .2792
* 20200107 .5 .2246
* 20200108 ,6 .1904
* 20200109 .7 .1672
* 20200110 .8 .1503
* 20200111 .9 .1376
20200112. 1.0 .1275
20200113 1.5 1032

20200114 2. .09884
20200115 3. .09209
20200116 4. .08690
20200117 5. .08271
20200118 6. .07922
20200119 8. .07375
20200120 10. .06967
20200121 15. .06251
20200122 20. .0L751
20200123 30. .05060
20200124 40. .04591
20200125 50. .04246

e
20200126 60. 403977
20200127 80. .03604
20200128 100. .03357
20200129 125. .03145
20200130 150. .02997
20200131 200. .02798
20200132 300. .02565
20200133 400. .02418
20200134 500. .02307
20200135 600. .02217
20200136 800. .02073
20200137 1000. 11959
20200138 1250. .01844
20200139 1500. .31749

M-108
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1

l
l

20200140 2000. .01000
20200141 2500. _01489
20200142 3000. .01401
20200143 3500. .01331
20200144 4000. .01274
20200145 5000. .01185
20200145 6000. .01118
20200147 7000. .01067
2020014B 8000. .01025
20200149 9000, .009895
20200150 10000. .C09596
20200151 15000. .008553
20200157 20000. .007902

* . . . . . . . . . . . . . . . . . . . . . . . . . . . C on t r o l V a r i a b l e s = = = = = = = = = = = = = = * = = = = = = = = = = = = = = =
.

20500000 4095
*

Sum of total eces
.__

*

t

* name type factor init f c
20501100 *ecctot" sum 2.2046 0.0 1

* a0 coeff name parameter nr

20501101 0.0 1.0 mf lowj 711000000
20501102 1.0 mflowj 7i2000000

* . Integrate eccs mass flow rate
* name type factor init fc min max
20501200 *inteces" integral 1.0 0.0 03 0.0 4.Be6

0501201 rivat 1b
* ' Centroller for bre d vapor enthalpy - cutput SI units, break conditions
* taken f rom donor volume.

* bg = ug + p*vg
<

20501300 "v enth" sum 1. O. I
20501301 0. 1. ug 120360000 -

20501302 1. cntrivar 140

20501400 "v-p*vg" mult 1. O. 1

- 20501401 p
- 120360009

20501402 cntrivar 150

20$01500 "v-1/rha" div 1. 1. 1

20501501 rhog 170360000

* Controller fer break liquid enthalpy4

,

* hf = uf + o*vfe

20501600 "f-entn" sum 1. O. I
20501601 0. 1. uf 120360000
20501602 1. cntrlvar 170
,

20501700 "f-pv" mult 1. O. 1

20501701 p 120360000
20501702 cntrivar 180

20501600 "1/ rho" div 1. 1. I
20501801- rhof 120360000

Controller for break vapor mass flow rate
.
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=20501900__ mflowg- mult- .0.05324 0, 1

.~ 20501901: voidgj; 1723000000:
i20501902; crhogj: '723000000--'

.20501903: .velgj -723000000|
*

,
Controller for break fluid mass flow rate*

20502000 J et lowf . mult .0,05324. O. I
20502001 vo1dfj -- 723000000.
20502002' rhofj 723000000

_

velf j - 72300000020502003
- -

4

end :-

_

r

C

h

- t

-

ha
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1

i.>

.=

f'' . -

'

-

4'

. '-;

1-

E --

M-110

.,

e ~ - w -c - * 4



-- - . __ _ _ _ _ _ __ - _ _ _ - _ - _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ -

..

LISTING 3;= RELAP5-Input for BS.3

B&W Plant DtR LETDOVM INTERFACING LDOA - B5-30 -- .

File:*

.

rip 003.nrft*

..
* Description:
*

- This REL AP5/M003 input dack is used to obtain the steam source term*

* ;
resulting from an 15LOCA in the B&W Plant decay beat removal pump*

discharge line. - The break _ occurs in auxilliary building room -113.
This monel was constructed free a long-term cooltng deck written by*

Craig Kullberg, a. low-pressure injection system piping model written*

by Everet Gruen, and an Oconee "generte" coee decay heat model. _*

* Vrttten by:
.

* John Schroeder 6/91
. 7

100 new- transnt
101 run
102 british british. .

* 104= none * No restart file
<

* alloc
105 1.0 2.0 10800.

*

110 air

115 1.0

rnd min- max opt minor rajor restart*

201 1, 1,0e-4 0,0010 3 10000 100000 50000

202 15. 1,0e-4 -0.0050 -3 1000 10000 10000

'.203 500. 1,0e-4 0.0100 3 500 10000 10000

204- -3600. 1,0e-4 0,1000 3 100 1000 5000
s

* ............................... Minor Edits =============================*===
* >

301- .p 030020000 * Pressure at break
302 tempf .080020000 * Temperature at break
303 tempg 080020000 * 'scus*ature at break
304 mflowj 723000000 * Total treak flow rate

- * 305 mflow) 021000000 *
306 mflowl- 724000000'
307 cntrivar '190 * Break 4apor mass flow rate

-308 'entrivar 130 * Break vapor enthalpy -
309 cnt rivar 200 * Break 11guld mass flow rate

. 310 cntrlver 160 * Break 11guld enthalpy -

311 cputime 0
312 tmass 0

314 p . 5120:3000 *. top of vessel
315 mflowj 712000000 * chg_-

~ 316 mflowj 711000000 * hpl
317 q 514010000 * mid plane energy
318 p 300010000 *
319 .p 301010000 *-

* 320 -cntrivar 110
321 .cntrivar 120 * Integrated injectir; ' low

e

;.............................1,1,,......................................
501 trip card starts transient by opening motor operated valve*

502 trip card keeps valve open for a long time*

M-lli
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Trip 502 exists only to meet code requirement for a clostne p.*

503 crens the 1st relief valve PSV4B49 on 320 psia*

* 504 opens the 2nd relief valve F"5A on 75 psia
505 opens the 3nd relief valvr PSV1550 on 450 psta*

501 time 0 ge null 0 0.0 n * open boundary MOV
502 time 0 ge null 0 1.e6 n

* 503 p 30010000 o null 0 320. n
506 ttme 0 ge null 0 0.0 n * Open break at time 0.

4

59B ttme 0 It null 0 1.e6 n
599 time 0 gt null 0 1.e5 n

.

.

* Hydrodynamic Component s -a aa= ann =====*".........u..........u.=

* Time dependent volume for charging junction
,

8990000 TDVCHG tmdpvol
8990101 12.00 0, 3000.
6990102 0. O. D.
8990103 0. O. 10
8990200 03 0
8990201 -1.0e93 2000. 70.
8990202 0.0 2000. 70.

* CHARGIN3 FLOW RATE
*

PERFORMANCE CURVES NOT AVAllABLE
* AFPROXIMATED TO 300 GPM AT 2200 PISA

AND 700 GPM AT 200 PSIA*

* at power chg rate - = 300*62.4*.00223 = 41.74
run out mass flow rate, mass flow rate = 700*62.4*.00223=97.4 lbs/sec*

s

7120000 CHGFLOW tmopjun * LOOP chg FLOVRATE
7120101 899000000 300000000 .0500
7120200 1 598 p 300010000
7120201 -1.00e+00 0.0 0.0 0.0
7120202 20. 97.4 0.0 0.0
7120203 200. 97.4 0.0 0.0
7120204 2200. 41.74 0.0 0.0

* Time c'ependent volume for HPl and LPl junction

9000000 TOVLPI tmdpvol
'9000101 12.00 0.0 3000.

9000102 0. D. O.

9000103 0. O. 10
9000200 03 0

9000201 -1.0e99 2000. 70.
9000202 0.0 2000. 70.

* Sum of Lpt and Hpi mass flow rates

7110000 ECCSFLOV tmdpjun 2 HPI FLOVRATE + 0 LPI flow rate*

7110101 900000000 300000000 1.4
7110200 1 598 p 300010000
7110201 -1.00e+00 0. 0.0 0.0
7110202 0, 214. 0.0 0.0
7110203 115. 214. 0.0 0.0
7110204 155. 214. 0.0 0.0
7110206 192. 214 0.0 0.0
7110207 137. 214. 0.0 0.0
7110208 1614. 160. 0.0 0.0

* Ccmponent 300:
* 4 loops cold leg junction connection

M-ll2
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.

3000000 COLOLG pipe
3000001 1

3000101 12.00 1

3000301 0.0 1

3000401 3024. 1

3000601 0.0 1

3000801 0.00015 2.42 1

3001001 00 1

3001201 003 2260. 557 D. O. O. 1

* Component 508:
* the following data represent the downcomer and lower plenum

5080000 LOVRPLM branch
5080001 2 0

5080101 0.0 12.000 1266.
--

5080102 0.0 0.0 0.0
5080103 0.00015 5.6655 00
5080200 003 2260. 557.
* from to area f loss r loss vcabs
5081101 300010000 508010000 12.0000 1.3180 1.3180 10100
5082101 50801000) 514000000 32.8781 0.0 0.0 10100
* f vel, v vel. i vel.
5081201 0. 'O. C. * 37994.087
50,82201 0. O. O. * 37994.087

* Canponent 514:
* the following data represent the core and upper plenum

5140000 CORE pipe
5140001 1

5140101 0.0 1

5140301 12. 1

5140401 1265. 1

5140601 90.0 1

5140701 12. 1

5140801 0.00015 0.040092 1
5141001 00 1

,5141201 003 2194. 508. O. O. O. 1

* Component $12:
-

* the following data represent the upper head and pressurizer
,

5120000 UPPRPLM branch
5120001 1 0
5120101 0.0 12.000 2608.
5120102 0.0 90.0 12.00
5120103 0.00015 10.0 00
5120200 003 2194. 608.
5121101 514010000 512000000 0.0 0.1979 0.1979 10100
5121201 0. O. O. * 36815.350

.

9240000 VE55 LOUT sng laun
9240101 512010000 301000000 12.00 0.1200 0.1200 00002
9240201 0 0. O. 0.0
e

* Component 301s
.

3010000 HOTLEG pipe
3010001 1

3010101 12.00 1

3010301 0.0 1

3010401 3025. 1

3010601 0.0 1

3010601 0.00015 2.42 1

3011001 00 1

M-ll3
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-3011201_ 003" 2194. '608. O. - 0, 'O. 1-

51ngle Junction ' det.ay| heat removal pump suction line*4*
-

x J2050000 DHRINMT::_ sngljon i _
.

0.0 - - 0. 0 01100-- 2050101, t 301010000 010000000 0;0
. _ .

}2050201 1 0. 0 . 0.0 - 0.0

K:
_ ] Pips _-L

'0100000 *12-CCA-4" Lpipe
0100001'19-.

'0100101 0.6013? 19
0100301.4.0-_ 19-

19 ' -~0100601 0.0 = 1

0100801 1.5e-4 0.0' i 19 ~
0100301 0.0 _ 0.0 _ 1 -- -

|
' 0100902 0.109 0.108 : 2 ,

L0100903 0.108 0.108 J 3=, -

"J 0100904 0.0 - 0;0 4:
;0100905 0.216 0.216 t -5 -

.0100906 0;0 0.0 6- ,

-0100907 0.0~ 'O0y '9-
:0100908 0.108: 0.108- 10'

0100909 0.0~ 0.0 . - 11 =
0100910 0.324: 0.324 '12 #

'0100911 0.0 - 0. 0 :13:
-0100912-0.216 0.!!6 14;
0100913 0.0 -! 0M : 15 -

- 0100914 0.0 0. 0 -- .- 16 -
0100915 0.216L0.216 : 17 -
0100916-0.0~ " 0. 0 - 18 -
0101001. 00- .19
0101101 01000".18 . ._

0; 0.__ - 0.' 19
.

010120) 003- 2194 608.
0101301f-0,01 0.0:;0.0 -:18-
*
, -Valve..D.N12-

-0150000 DH12J valve-
- 0150101 010010000 ;020000000 O.6013 1.0 1.0 -00100
0150201 li 0.0 " . 0.0 10.0

-0150300 mtrviv-
0150301 501 502 :0,1--~0,0-f

'

*-_=Fipe --_ suction |lihe 12' inch GCB-7
m .; *:

'0260000"12-GCB-7" pipe:
0200001-6

--0200101-0.8185L 6-
0200301~4.0 ~6L

-0200601 0.0. ;6'

0200B01 1.5e-4.0.01 61
:0200901 0.0 ~ 0.0 1

-0200902 1.216 :1.216.- 2-s

~0200903 0.0 0.0 ~3 -

=_0200904 0.216 0.216 -4'

: 0200905 1.0' it.0- .5'
.

m 0201001'00 -1 6-
0201101_ 01000 1.5

.
. ..

'

T 0201201 003 150. 100. ~Di 0. D. 6
. 0201301-. 0.0 0.0 '0.0 '5=

-

Junction of suction line with train 1-2*

0230000 inletjun, segljun-
. _

'0230101 020010000.-040000000' O.0 0.0-| 0.0 01100
'0230201 1 0.0; 0.0 0.0_

-

'
M-114
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tJunction_ cf se.tionflIne with train 1-1,,
-*

0240000 inletjun. sngljun
.

.>- * 10240101 020010000. 440000000 -0.0 0.0 : 0.0- 01100,

1 0240201_l :0.0'- - -0. 0 0.0
.

;*~ . Piping to train 1-2 pump suction.-- includes 2 1/2 inch bypass line-=* around valve DH-1518.
. . -

-

_

- 0400000 ?2.5GC8-7" pipe
0400001-13--
v400101' 0.81851 1 -, -

.0400102-0.03322 2 :, . -

p 0400103 0.03322 7
'0400104:0.81850 13L

0400201 0.03322 3:
. i

M ' 0400202 0.02215 4=
- . ..0400203 0.03322 12-
[ 0400301,4.0 13-

10400601 0.0. 13 -
0400801 1.5e-e 0.0-- 13 -

:0400901 1.0- 11.0 . 1
- 0400902 0.216 0.216T 2

:0400903 0.648. 0.648.:- 3:
0400904 0.0- :- 0.0 i 4:
0400905 0.648" 0.648 5--
0400906 0.216 0.216- ~6 *

0400907 1.216 1;216 3:
(04009CB 0.0 0.0 8--

,
'

/ 10400909 0.216 0.216' -9 ..
1: 0400910 0.216: 0.216 10~

i' '4400911 0,0 0.0 - 11-

1 -jl =0/00912 1.216 1.216 '12:
7 '0401001100 : 13 -
U 0401101s 01000 ^ 3.__-

- 040?102 -:~00000 :
*" . | 4 -:;

[, 0401103'.' 01000 .6 :-

:

$< c0401104--00000 7Ls
',' -0401105t01000' ~12 -1

'

'0401201j-0031 50.:100. . ' O .' : 0. O. -_13 '

.401301.-0.0 J0.01 0.0- 12 .
^0

..

.

~*:' Single-Junction'(Componentt41)
~

-

.-

aL ~04 1000 inletjun' sngljun-, 3

0410101-040010000'050000000L 0.0_ _D.0
;0410201 1 0. 0 .' O.0- ' 0,0 .

0.0 01100"

< . .

' . * .Lpipe- :-(Component 50) -
g. . -

0500000 "18-GCB-8* ~ pipe. -4'

0500001 h3._
:-0500101 1.6467 3*

r'

0500301.4.0 : ~3-.,,,

~0500601.0.0_ . 3-.

.0500801 1.5e-4 0.0 3
0500901'I.216.-1.216' 1-

. 0500902 1.0 . l .0 - 2.,

-0501001~ 00 3

~
~ '0501101. 01000 2 -

-0501201D003- ~50 100. O. D. D. 3
0 -E;

-- .501301::0.0:- 0.00.0' 2:y -

* $1ngle Junction (Component 51L
, ,

0510000_ fnIetjun- .sngljun -

''
. _

M-115
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[ 0510101'050010000 0S0000000 0.0- 0.0' 0.0 01100
'

<

W: 0510201 1 ._-0,0-- 0.0 0:0 -
*- - =h .

_

*' pipe- '(Component 60)r-

*p '-
' 0600000 "18-HCB-1"' pipe:'t
0600001J-1-

"

-0600101 1.6941 1,'
0600301 4.0 , 1.
0600601 0.0 1. .

~

'0600801 1.5e-4 0.0 1-
- 0601001' 00- 1-

0601201 003. 50.i100. O. D. D. I

h_ SingleJunction'(Component 63)-*
'

i

., 0630000 inletjunJ. 'angljun
'

0630101 060010000 1080000000 .0.0 0. 0 0.0 01100
~0630201 1 -0.0- 0. 0 = -- 0. 0 '

.;- p1pe ; ;(Componsnt 80)'_
*

,

,0800060"18-GC8-8" ipipe5

0800001" 2-,,'
<0800101 1.6467. 2-
0800301-4.0- -2

|0800601 0.0- J2 ~

0800801-1.5e-4 0.0:- 2

0800901 0.0- 0.0 'l-

-0801001. 00 . '2 ,
'0801101K 01000. 1 -
0801201s 003- 50. 100. D. - D. G. -2-
080l'101'. 0.0' :0.01 0.0' 1

-

,,

'* Second parallel piping run begins ners.
, _

. * pipe. '(Component 440)- -

4400000 *2.5GC8 7" ; pipe 1
4400001 13- .

~ '

4400101 0.8185 1-
, .(400102 0.03322 2

^

4400103 0.03322.7
L4400104'O.81850 13

# $4400201 0.03t?2 3
4400202 0.0a ;5 4-

14400203 0.0332. 72-
.^

! 74400301 4.0 1 13
;4400601 0.0i... ??
4400801;l.5*,40.0" 13 -

.-4400901 1.0;. 1.0
_. -l-

_.

440"302 .0.1.6 0.216 2
' 4 0 0 05 0.648 -0.648 3

44339e4 0.0 -0.0 4
' -V .44005 5 0.648. 0.648 :$'

4400906 0;216 0.216 6-
'4400907-1.216~1.216.: 7-

i4400908 0.0- 0.0 8-

4400909 0.216.0.216 9s

4400910 0.216 'O.216: 10 -
4400911 0.0- - 0. 0 11.-

4400912 1.216 '1.216i 12
-Y ;4401001 00 13 '

44011011 01000 6-
4401102.00000 7

~4401103-01000 12
~ 4401201 ; 003 - 50. 100. O. O. D. 13

4401301'-0.0 0.0 0.0 12 -

"
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- Single Junction (Component 41)

4410000 inletjun sngljun
4410101 440010000 450000000 0.0 0.0 0.0 01100
4410201 1 0.0 0.0 0.0

pipe (Component 50)*

4500000 "18-6CS-8" pipe
4500001 3
4500101 1.6467 3
4500301 4.0 3

4500601 0.0 3

4500801 1.5e-t 0.0 3

4500901 1.216 1.216 1

4500902 1.0 1.0 2

4501001 00 3 -

4501101 01000 2
4501201 003 50. 100. O. O. O. 3

4501301 0.0 0.0 0.0 2

Single Junction (Component 51)*

4510000 inletjun sngljun
4510101 450010000 460000000 0.0 0.0 0.0 01100
4510201 1 0. 0 . 0.0 0.0
* s

pipe (Component 60)*

4600000 "18-HCB-1" pipe
4600001 1
4600101 1.6341 1
4600301 4.0 1

4600601 0.0 1

4600801 1.5e-4 0.0 1

4601001 00 1

4601201 003 50. 100 C. O. O. 1

Single Junction (Component 63)*

4630000 inletjun eng1jun -

(630101 460010000 480000000 0.0 0.0 0.0 01100
4630201 1 0.0 0.0 0.0

0;pe (Component 80)*

4800000 "18-GCB-8" pipe
4300001 2
4800101 1.6467 2
480a301 4.0 2

4800601 0.0 2

4800801.1.5e-4 0.0 2

4800901 0.0 0.0 1

4801001 00 2

4801101 0:000 1
4801201 003 50. 100. O, O. O. 2

4801301 0.0 0.0 0.0 1
*

* Break for 85-2, located at DHR cooler 1-2

7230000 BREAK-1 valva * fvcahs
7230101 080010000 902000000 1.6A67 0. O. 000100
7230201 1 0. O. O.

7230300 trpviv
723a301 506
.

B*eak for BS-2. !ccated at DHR cooler 1-1*

M-ll7
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7240000. BREAK-2- valve * fvcahs
7240101 480010000 902000000 1.6467 - Oc 0. 000100
7240201: 1- : 0.- 0. O.

*
- '7240300 ttpviv-

-7240301 506-
..

-_ Time-dependent. volume downstream of the leak*

_

9020000 : AUXSLDG ' _- tmdpvol :
9020101 '18.40' O. 3000.

~9070102-. 0 0: O

C W1V103 . 0 . 0 10

t,-
'9020200 .031 0-
9020201_'0.0 15.' 213.

'

* n-.om.---==. . Heat St ruc t ures a a nn ama===== =
;

*

*. -Core beat structure-
1

J

- -15151000_12- 9 -2- 1 0. .

)
15151100 0. -1-
15151101- 5 -. 0.01542__'l 0.01511 2 0.01792
15151201 '2 5' 3 6- 4 8->

.15151301 ' '.85 -- 2 ,9 3 1. 4 1.4 5 0, 8

15151400 0
I

-15151401E 2000.- 6 760. 7 710, 8 650, 9
"

15151501 0 -. 0 .
0 0 D. 12'

15151601 514010000 00000 1 0 4144,5. 12
151 " 701 6 11 0,0778 0. 0.:1:

151517021 * 0.0865 O. 0. 2
15151703J.1 0.0817 0.' O. 3 -

-15151704- 1 10.0860 0.'0; 4

15151705 .') 0.0847 0. 0.'5
*

15151706' 1- -.0.0839.0. 0. 6..-

'15151707 -1: 0.0840 Oi 0.- 7
~ '

-

1515170811- 10.0848 0. 0.: 8
:15151709 l.- .0.0862 0, 0,L

.15151710 -li 0,0879 0. 0.=101

15151711 .1 0.0859 0. 0; 11--

*

-1515171241 0;0627 0. 0. 12L

, ' diai htingf,htlngr gingf gingr glossf glossr-bollf steno * 902000;*: -

s15151801. O. .100.- * -100,-''O. D. 0. ~0 1 12 * 902000'

1
-

.100. !03 0. D. . Di 1. 12 * 902000.- 15151901' 0|0415 100.
.

*'......................................................................

''Lthermal properties of uo2 - c mposition 2-.'**.... . ............................................ ............... .
1*. .

mtrl type- th. con _ 'ht. cap _ -. ma t eria l_

-.0100200 tbl/fetn
1 1 * uo?2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -

1* thermal properties of uo2
............. .. .. ........ .......................................

- ....

1 .
.

temperature 'th.cond*'

~ * 20100201- 188.6 1.284e-3
. 201002011 0. 1.284e-3

20100202 332.6 1.1235e-3
.'20100203.- 440.6- 9.951e-4

,

20100204 '500.0 9.2806e 4
20100205- 650.0 71.4194 e-4. ''

201002061 800.0 1.4361e-4-
"20100207'- '950.0 G.7750e-4'

20100208' 1100.0 6.2278e-4
20100209-- .1250.0 5.7722e-4
20100210 1400.0 5.3889e-4

'20100211 1500.0 5.0639e44.
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20100212 1700.0 4.7883e-4
20100213 1850.0 4.5528e-4
20100214 2000.0 4.3556e-4
20100215 2150.0 4.1861e-4
20100216 2300.0 4.0472e-4
20100217 2450.0 3.9306e-4
20100218 2600.0 3.8389e-4
20100219 3100.0 3.6750e-4
20100220 3600.0 3.7028e-4
20100221 4100 0 3.9056e-4
20100222 4600.0 4.2722e-4
20100223 5100.0 4.805r 4
* t emperature vol ht ca,
* 20100251 32.0 34.45
20100251 0. 34.45
20100252 122.0 38.35
20100253 212.0 40.95
20100254 392.0 43.55
20100255 752.0 46.80
20100256 2012.0 51.35
20100257 2732.0 52.65
2010025b 3092.0 56.55
20100259 3452.0 63.05.

20100260 3812.0 ''.60
20100261 4352.0 os.70
20100262 4532.0 94.25
20100263 4712.0 98.15
20100264 4892.0 100.10
20100265 5144.0 101.40
20100266 8000.0 101.40

.......................................................................

. * t.he.rma.l p r o.pe r t i e.s .o f f u.e l ga.p - c. ompo.s .i t i o.n3... . . ... . . .. e.. . .... . . ... .. . ... ..... .... .... .... ... . .. .
*

m*ti type th. con ht. cap material
20100300 tbl/fctn 1 1 * fuel gap
* ............ ............. ..........................................
* thermal properties of fuel gap
* . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

* values of thermal conductivity were derived from matpro and a f rapcon .

* computer run at constant power sver the total burnup interval

*burnup = 0.00000 pressure = .12362e+04 gap width = .00213
* he frac - .10000e+01 kr frac = 0. se frac = 0,
* temperature th. cond.
* 20100301 70.000 2.52892e-05
20100301 0.000 2.52892e-05
20100302 300.000 3.14014e-0t
20100303 500.000 3.70561e-05
20100304 700.000 4.23747e-05
20100305 900.000 4.74311e-05
20100306 1100.000 5.22745e-05
20100307 1300.000 5.69395e-05
20100308 1500.000 S.14522e-05
20100309 1700.000 6.58324e-05
20100310 1900.000 7.00957e-05
20100311 2100.000 7.42548e-05
20100312' 2300.000 7.83201e-05
20100,13 2500.000 8.23004e-05
20100314 2700.000 8.62029e-05
20100315 2900.000 9.00341e-05
20100316 3100.000 9.37993e-05
20100317 3300.000 0.75033e-05
20100318 3500.000 1.01150e-04
20100319 3700.000 1.04744e-04
20100320 3900.000 1.08288e-04
20100321 4100.000 1.11784e-04
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20100322 '4300|000 1.15236e-04~

; 20100323- -4500.0001 1.lB646e-04-,

3201004.4: 4700.000 L 22017e-04 -
2" . - -20100325: -4900.000 1.25349e-04.-az: '20100326- 5100,000?_ . L 26645e-04.. ,

;20100327- .5300.000 1.31907e-04~
- - . .

, -
-''

~

vol ht cap
..

_. temperature-
20100351_ .i0.01 0.000075~a.
20100352^ 5400.0- 0 000075

' .......................................................................

.* *.e. n.na..l.p rope..rt. ,i rs.o f .c..l a.dd. .i ng - c.o.m.po. s.i t. .i o.n. 4. . . . .. . . . . . . . . . . ... . . . . . 1* th
. .... .. .. . ..... ..

*crdno- mtrl type ith. con ' ht. cap. material
20100400 tbl/fctn -: 1. It * tladding
..........................' - - ..................................

* ( thermal properties of ~ cladding.
* ..... .................................................... .........'

- *- -

i

*~._
.

-tempertture- .th.cnnd '

* 20100401 - 50.0 L _l.9267e-3
,20100401--- 0.0 >l.9267e-3

. . . 20100402.
~

|392.0 1.9267e 3+ ~ 20100403- 752.0' 2.2478e-3
s20100404- .-1112.0- 2.7297e43
120100405 =1472.0 3.0508e-3-
;20100406 -1832.0- 3.5325e-3 +

.. -20100407 .2192.0= 4.0142e-3--^ :20100408- 2552.0 4.8169e-3 'I

v20100409 2912i0. 5.7603e 3
-20100410 3272.0 7.0647e-3

20100411' 3632.0 8.8311e-3 +

20100412-- 3992.0 '! .0918e4 :

*R
.. _

[ temperature vol ht cap-
20100451;. -0.0' 28.392

--20100452- -1480.3 34.476- -

-- 20100453 J- 1675.00 85.176
'

_ :20100454-= !!787.5- 34.370-

.C100455 3500.0m 34.4762
o

*12........................ .....................................

.

L*. table number 1 - core power vs._ time-
-...... ......,....... ......,......... . - . . . . . . . . . . . . . . . . . . . ,

'
"* tnisitable represents a best-estimate of fission product decay ---

* beat using the ans' standard plus a contribution from actinides.'
* reference: work by c. b, davis .

- - Model modified to reflect the B&V Plant power" level - John Schroeder

?. . ' type ^- -trip. factor. po=rr(mw)

.
-.0200100 power _ -O 1.0 2772..2 s

-

' see normalized power*
: -.

.20200101- : .-l . ' O. * start at one second-
*-20200101' -l; 1.0
* 20200102:- -0.. -1.0
-* 20200103 .1 .8382

: * 20200104- .2 .5720
_* 20200105 .3 .3806'
* 20200106- .4 .2792-

'.* 20200107 -5- .2246
'* 20200108- .6' .1904
* 20200109' .7' .1672
* 20200110 .8 .1503 -
* 20200111

..1.0 .1275
.9 .1376

20200112.-
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2020010 1.5 .1032
20200114 2. .09884
20200115 3. .09209
?0200116 4. .0B090
20200117 5. .06271
20200118 6. .07922-
20200119 8. .07375
20200120 10. .06967

- 20200121 15. .06251
20200122 20. .05751
20200123 30. ,05060

20200124 40. .04591
20200125 50. .04246
20200126 60. .03977
20200127 80. .03504
20200128 100. .03357
20200129 125. .03145
20200130 150. .02997 -

20200131 200. .02798
20200132 300. .02565
20200133 400. .02418
20200134 500. .02307
20200135 600.' .02217
20200136 800. .02073
20200137 1000. .01959
20200138 1250. .01844

-20200139 1500. .01749
20200140 2000. .01600
20200141 2500. .01489
20200142 3000. .01401
20200143 3500. .01331
20200144 4000. .01274
20200145 5000. .01185
20200146 6000. .01118
20200147 7000. .01067
20200148 8400. .01025
20200149 9000. .009895
20200150 10000. .009596
20200151. 15000. ,008553
20200152 20000. .007302

* . .. . . .. . .. .. .... . .... .. .. . . C on t r o l Va r i a b l e s = = = = = = = = = == = = = = = = r = = = * = = = = == = = =
-

.

20500000 4D95

Sum of total cecs*

name type factor init f e*

20501100 "ecctot" sum 2.2046 0.0 1

* a0 coeff name parameter no.
20501101 0.0 1. 0 - mflowj 711000000
20501102 1.0 mfloC 712000000

Integrate eces mass flow rate*

name type factor tnit fc min max*

20501200 "inteces" integral 1.0 0.0 03 0.0 4.8c6

* name no.
20s01201 entr! var 110
,

* Cont-oller for break vapor enthalpy - output SI units, break conditions
* taken from donor volume.
,

* bg = ug + p*vg
.

20501300 "v-enth" sum 1. D. 1
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20501301 0, 1. ug 080020000
20501302 1. cr,trlvar 140

20501400 "v-p*v0" mu lt 1. D. 1

20501401 p 080020000
20501402 cntrlvar 150

20501500 "v-1/ rho" div 1. 1. 1

20501501 rhog 080020000

" Controller for break liquid entF31py
,

* hf = uf + p*vf
=

20501600 "f-enth" sum 1. O. 1

20501601 0. 1. uf 080020000

2,0501602 1. entrlvar 170

20501700 "f-pv" mult 1. O. 1

20501101 p 080020000
205S1702 cntelvar 180

2'4501800 "1/rfc" div 1 1. 1

20501801 rho' 080020000
e

* Controller for break vapor mass flow rate

20501900 mflowg mult 0.05324 0. 1

20501901 voidgj 723000000
20501902 rhogj 723000000
20501903 velgj 723000000

* Controller for break fluid mass flow rate

20502000 mfloaf mult 0.05324 0. 1

20502001 voidfj 723000000
20502002 rhofj 723000000
20502003 ve1fj 723000000

.ond

-_.

k'

$

I
,
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LISTING 4 - etELAP5 Input for 05-4

FW Plan' DIR |tIDNh IhllU AC1hG LOC A - BS 2.

* File:
.

* r ip004.pril
.

* Desertotion:
.

This Rit AP$/H003 input deck is used to obtain the w sosrce term*

result ing f rtet , 'i l$t004 in the B&W Plant decay heai removal pump*

discharge line. The break oc;urs in aust11tary building room 113,*

ibis motl was constructed from a long term cooliag deck written ty*

Craig ru11 berg, a low-pressure injection spleir piping madel e,ritten*

by [veret Gruen, and an Oconee " generic" core decay heat model. __

*

* Vritten by:
.

* Jr.hn 5throeder f,/ 91
.

100 new transnt
101 run
102 british british

( * 104 none * ho restart flic
* alloc

10$ 1.0 2.0 10600.

'
air a

1.0
.

* end min max opt minor major restart

201 14 1.De 4 0.0010 3 10000 10000 $0000
102 lb. 1.0e-4 0.0100 3 100 1000 L000
203 1500, 1.0e 4 0.1000 3 100 1000 5000
204 3030, 1,0e-4 1.0000 3 100 1000 $0D0

. ............................... x1no, tdits .................................
_

301 p 170010000 * Pressure at bre:S
302 *empf 1200100M * Temperature at break
303 tempg 120010000 * Temperature at break
304 mfl,wj 723000000 * Total break flow rate

*2n mflowj 02100k000 *
* 3. , mflowj 724000000

30. cr,trivar 190 * Break vapor mass flow rateg
3 30B entrivat 130 * Break vapor enthalpy
~

309 rntrivar 200 * Break 14 quid mass flow rate
310 cntrivar 100 * Break itquid enthalpy

311 cputime 0
312 tmass 0

314 p 512010000 * top o' <sssel
3h mflowj 71?000000 * cbg
31t> eflowj 711000000 * hpl
317 q $14010000 * mtd clane energy
318 p 300010000 *
319 p 301010000 *

* 32G c nt rivar 110
321 cntrivar 120 Integrated inject it.n flow*

.

* ....v..... ..................... If,ps ......... 4..........................s

501 trip tard starts trarssient by opening motor operated valve*
* $02 trip card keeps valve open for a long time

" M-123
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1 rip 502 entsts only to reet code requitement for a closing trip.*

503 opens tie 1st relief valve P$V4649 on 320 psia*

504 opens the 2nd relief welve FV5A on ?$ psia*

SOS opens the 3nd relief valve P5V1550 on 450 psia*

*
501 t ter 0 ge null 0 0.0 n open boundary MOV
502 1ime -- 0 ge null 0 1.e6 n

* 50.5 p 30010000 ge nut' 0 320 n
*

506 time 0 ge null 0 0.0 n open break at time 0.

$98 -time 0 It null 0~ -1.e6 n
time 0 gt null 0 1.c6 n

. $99

.

* ....u...........u....m Hydrodynamic Component s u m.m.. .o n n.nm m

* fime dependent volume for charglog junction
,

!, B99000C 10VCHG tpdpvol
8990101 12.00 0. 3000.
8990102 - 0. O. O.

8990103 0. D. 10
8990200 03 0

- B990201 1.0e99 -2000. 70. i

8990202 ~ 0.0 2000. 70. ]

. CHARS 1h6 FLOW Raft*
,

* PERFORW8"CE CURVES NOT AVAr.ABLE
* . APPRO) mATIO 10 300 GPM Af 2200 P15A
* "AND 700 GPM A1 200 P51A.
,

at oow6r chg rate
.

= 300*62.4* 00223 = 41.74*

ruh out mass flow rate, mass flow rate = 700*C2.4".00223 97.4 lbs/sec*
,

. . ,

CHGFLOV tmdpjun * LOOP chg FLOWRAf t'

7120000'.7120101 899000000 300000000 .0500
7120200 1 598 - p- 330010000.
1120201 1.00e+00.'O.0 0,0 0.0 .

'

7120202 20. 97.4 0.0 0.0
7120203- 200. 97.4 0.0 0. 0 -
7120204 2200- 41 74 . 0. 0 0.0
. *

Time dependent volume for HPl and LPI junction*

9000000 TDVL41 tmdpvol
9000101 12.0) 0.0 3000.
9000102 0. , D. O.

9000103 0. ! 0. ~10 !

9000200 03 - 0
0000201'-1.0et) 2000. 10.

- 9000202 0.0 20"0. 70.

L* Sum cf Lp| em Hpi ress flow rates
er 4;

--7110000' (CC5 FLOW tmdpjun - 2 HPI + 1 LPI flow rate*

7110101-. 900000000 300000000, 1.4
7110200 1- 598 p '3000'0000-
7110201 -1.00e+00'0c 0,0 0.0
711020' O .843. 0.0 0.0
71102J3 '115. 643. 0.0 _0,0 .

- 7110204- 156, 701. 0. ,0 0.0
7110206 192. 353. - 0.0 0.0
711020/. 197. 214. 0.0 0.0

- 7110203' 1615 160. 0.0 0.0 >

* Component 300: . -

4 loops cold leg junction connect ton' *

,

L
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.

3000000 COLDLG ptne
3000301 1

3000101 12.00 1

3000301 0.0 1

3000401 3024. 1

3000001 0.0 1

3000B01 0.00015 2.42 1

3001001 00 1

3001201 003 22 f40, 557 O. O. O. 1

* tmponent 508:
* the following data represent the danncurer and lower plenum

'I
10803's0 LOVR PL M branch

'

5080001 2 0
5080101 0.0 12.000 1206.
5080102 0.0 0.0 0.0 -

5080103 0.00015 5.0055 00
'

50B0200 003 2260. 557.
* f rran to area loss r loss vcahs.

5081101 300010000 508010000 12.0000 1.3180 1.3180 10100
5082101 50B010000 $14000000 32.8781 0.0 0.0 10100
* f vol. v vel, i vel.
5081201 0. D. O. * 37994.087
5082201 0. O. D. * 37994.087

* Component 514:
* the following data represent ths core and upper plenum-

$140000 CORE pipe

$140001 1

5140101 0.0 1

5140301 12. 1

5140401 1765. ',

$140601 90.0 1

5140701 12. 1

5140B01 0.00015 0.040092 1
5141001 00 1

5141201 003 2194 008. D. D. O. 1

*
Con onent $12:

* the followirig data represent the upper head and pressur t2er

5120000 UPPRPLM brancb
5120001 1 0
51101;4 0.0 12.000 2808.
5120102 0.0 90.0 12.00
5170103 0.00015 10.0 00
5120200 003 2194. 008.
5121101 514010000 512000000 0.0 0.1979 0.1979 10100
5121201 0. O. O. * 36815 350

.

9740000 VE55 LOUT sng 11un
9c40101 512010000 301000000 12.00 0.1200 0.1200 00002
9240201 0 0. O. 0,0

i

* Pipe

3010000 H0fttG pipe
3010001 1

3010101 !!.00 1

3010301 0.0 1

3010401 3025, 1

3010601 00 1

3010B01 0.00015 2.42 1

3011001 00 1

M-125
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<

3011201 b" !!94< :608, 9 O. C. !

-pipe t'' w nent It0) INCLUDE 518. If, AND 10 INCH PlF(*

1200000 'l % - e" pipe * fto t 35 volumes removed i
!!00001 25

-1200103 0.5731 26
!!00301 4.0 25

a It00601 0.0 t$
c !!00601 1.5e 4 0,0 !$

-1200925 0.0 0.0 1

1100926 3.0- 3.0. 2 !
i1200922 0.!!6L 0.tl6 e

1200928 0.0 0.0 5

If00929 1.0 1.0 6.
. It00914 0.0 0. 0 ' . 8

..

<It00931 0.216'O.!!8 9 E

- It00937 0.0 0.0 10 j

1700933 0.216 0.716 11 .

-!!00934.0.0 . 0.0- 13

1200935 0.216 0.216 14

!!00936 0.0 . 0.0 . 15

!!00937 0.!!6 0.fl6_ 16

1200938 0.0 0.0 to-
!!00939 0.216 0.216 -~ 21 ,

1200940 0.0- 0.0 24
-

1201001 00 25 !
.3201101 01000 24 *

!!01201 003 -50. 100. D. 0, .O. 25
- 1201301 0.0 ~0.0 0.0 24

i+O '*- : Single Junc.4fon - ;
.- >

1390000 inletjun __ 1400000000.0. 0,J 0.0 01100 -

sng 1jun
1390101 120010000

11390201 1 0.0- 0.0- 0.0
a

.

s

* LP! dischergr piping'
4

1400000."10-CCB 6" pipe ' ;

1400001 41-- -

-,

'1400101'0.5731 41- i
.1400201 0.38tl- l'
1400202:0.573).:40
1400301 4.0 41
1400601 0.0 ' 41 ,

1100891 1.5e-4 0.0. 41

1400901.0.0- 0. 0 - 2

1400902 0.216 ~ : 0.!!6 :3
~

|> 1400903 0.0 'O0 5

1400904 0.216 =0.216 _6-
1400905 0 v-: 0.0 = 7- *

1400906-l'0 1.0 = 8.

1400907 0.0 . 0.0 10'
'

,
-

[ 1400908 0.216 0.216 - 11' ;

L I400909 0.0 =0.0. 13;
1400910 0.216- 0.716- 14
1400911 0,108' 0,106* 16 ;-|-

'- 11400917 0.0 . O' 0 ft
q.

L .

' ~1400913 0.108 0.108: F3

1400914 0.0 0.0 - 27
''1400915 0.fl6- 0 !!6 ' 28

-1400916 0.0 0. 0 -; 3t
~1400917.0.216 0.216.. -33
140091R 0.0 'O0 35=

1400919 0.!!6 0.!)6 - 36s

1400920 0.0 0.0 - 40
.

1401001 00 41-
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1401101 01000 40
1401201 003 50. 100, 0. C. O. 41

1401301 0.0 0.0 0.0 40

Single Junction -- inlet to LF1 discharge, cteck va hes have f ailed*

14100D0 inletjun sngljun
1410101 140010000 301010000 0.0 0.0 0.0 01100
1410201 1 0.0 0,0 0.0

Break for BS-2, located at 06R cooler 1-2*

7230000 BREAt 1 valve * fvtshs
1230101 902000003 120000000 0.5731 0. D. 000100
7230201 1 0. O. D.
7230300 trpviv
7230301 506
.

* Tine-dep?nder:t volume downstrom (,f the leek

9020000 AURELDG tm.1pv o l

9020101 18,40 0. 3000.
9020102 0 0 0
9020103 0 0 10
9020200 03 0

9020201 0.0 15. 213.

. ........................ ... se,t Si,uciu,,, ................................

* Core beat structure
.

15151000 12 9 2 1 0.
15151100 0 1

15151101 5 0.01542 1 0.01571 2 0.01792
15151201 2 5 3 6 4 8

15151301 .6L 2 .9 3 1. 4 1.4 5 0. 8
15151400 b
15151401 2000. 0 760. 7 710. 8 650. 9
151515C1 0 0 0 0 0. 12

15151601 514010000 00000 1 0 4144.5 10

15151701 1 0.0778 0. O. I
15151702 1 0.08h5 0. O. 2
15151703 1 0.0877 0. O. 3
15151704 1 0.0*60 D. O. 4
15151705 1 0.0647 0. D. 5
15151706 1 0.0839 0. O. L
15151707 1 0.0840 0. O, 7

15151706 1 0.0848 0. O 8
15151700 1 0.0952 0. O. 9
15151710 1 0.0679 0. D. 10
15151711 1 0.0850 0. D. 11
15}51712 1 0.0627 0. O. 12
* die htingf htingt gingf gingr glosse glosst bollf steno * 902000
15151801 0. 100. 100. O. C. O, D. 1. 12 * 902000
lbl!1901 0.0415 100. 100. O. O. D. C. 1, 12 * 902000

.

.......................................................................

* thennal properties of vo2 - composition 2
* ............... .......................... ....... ...................

* mtrl type th. con ht. cap nater ial
20100200 tbl/fctn 1 1 * uo2
. ... ................................ .......... ......................

* thernal propert ies of vo?
................. ....... ........................ . .................

*

* temperature th.cond
* 20100201 IBB.6 1.2B4e-3
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20100201- 0. 1.284e 3
=20100202- 332.6 1.1235e-3

20100203 440.6 9.951e-4
20100204 500.0 9.2806e-4
20100205- 650.0 7.4194e-4
20100206 800.0 7,4361e 4
20100207 950.0 6.7750e-4
20100208 1100.0 6. 4'2 76e-4

-20100209 1250.0 5.7721e-4
20100210 1400.0 5.3889e-4
20100211 1500.0 5.0639e 4
2010002 1700.0 4.7899e 4
20100213 1850.0 4.5528e 4
20100214 2000.0 4.3556e 4
20100215 2150.0 4.1861e-4 i

20100216' -230040 4.0472e 4
. 20100217 2450.0 3.9306e 4 I
t 20100216 2600.0. 3.8389e 4 !

20100219 -3100.0 3.6750e-4 |

20100220 3600.0 '3,1028e 4

20100221 41 K. 0 3.9056e 4
*

20100222 4600.0 4.2722e-4-
-20100223 5100.0- 4.60$6e-4

,

tenherature - vol ht cap
.

*

, * 20100251- 32.0 - 34.45
20100251 C. '34.45
20100252 122,0 38.35
20100253 212.0 40.95i

>'
20100251, 392.0' 43.55
20100251 752.0- 46.80
20100256 .2012.0 =E1.35

*

20100257- 2732.0 52,65
20100258 3092.0 : 56.55
20100259 3452.0. 63.05
201002E0 30!*.0 72.80
20100261 '4352.0 29.70
20100262 4532.0 94.25 ,

20100263 :4712.0. 98.15
20100264 4892.0- 100.10

'V 20100265 5144.0- '101.40
-

*
20100266 8000.0 101.40

.......................................................................
'

* t.h.e. .rma. .l.p r o. pe. r t .i e. s.o. f. . f u.e. .l.g a p - c.o.mpa. . .l t. .i o.n. 3. .' . . . . . . . . . . . . . . . . . . . . . ..
.. . . . .. . . ...... ..
* mtri type- th. con ht. cap- material
20100300 tbl/fctn 1 1 * fuel gap
*......................................................................
* thermal properties of fuel Osp

' .........,. ...... ..n.........................a.............. .......

:* values of. thermal conductivity were derived f rom matpro and a frapcon
*conputer run at constant power over the_ total burnup interval

* [*burnup.- -0.00000 pressure e: .12362eiO4: gap width * .00213 >

* he frac =
*.

.10000e+01 kr f rac = = 0,
.. . re. frac = 0.

.
temperature :th cond.

* 20100301-
'

10.000 5289?e-05 4

20100301 : 0.000 - 2.5.W2e-05
20100302'- T300.000- 3.11114e-05
;20100303 - 500.000 3,70561e-05 .

20100304 700.000 4.23747e-05
20100305- 40.000 4.74311e-05

:20100306- 1100.000 5. 22745e-05
20100307 1300.000 5.69395e-05
20100308 1500.000. 6.14522e -05
20100309- -1700.000 6.58324e-05,

2010010 1900.000- 7.00957e-05
,.
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20100311 2100.000 2.42540e 05
20100312 2300.000 7.832Cle+05
2010031) . 2500.000 8.23004e 05
201003.4 2700.000 8.62029e 05
20100315 2900.000 9.00341e-05
20100316 -3100.000 9.37993e 05
20100317 3300.000 9.75033e 05
20100318 3500.000 1.01150e-04
20100319 3700.000 1.04144e-04
20100320 3900,000 1.08268e 04
20100321 4100.000 1.11764e-04
20100322 4300.000 1.15231.e-04
20100323 4500,000 1.1804fe 04
20100324 4700.tt00 1422017e 04

. -; 20100325 4900.000 1.25349e 04
20100326 5100.000 1.20645e-04
20100327 -5300.000 1.31907e-04

temperature ~ vol ht cap*

20100351 0.0- 0.000075
20100352 5400.0 0.000075

.......................................................................

* t. h.e. rm. a l .p ro. pe. r. t. .i e. s. .o. f .c. .l a. d. d. .i ngc. o.mpo. s .i t. .i o. n. 4.. . .. .. . . ..... .. . . ........................

*crdno mtrl type th. con ht. cap' maternal
20100400 tbl/fctn 1 - 1 * claddir.g
.......................................................................

|* thermal properties of cladding
*....... ............ ..................................... ............
.

* temperature th.cond '

* 20100401 .50.0 1.9267e 3-

20100401 0.0 1.9267e-3
20100402 392.0 1.9267e-3

-20100403 752.0 2,2478e 3 -
20100404 1112.0 2.7291e 3
20100405' 1472.0 3.050Be-3
20I70406 1832.0 3.5325e 3
20)00407 2192.0 4.0142e-3
20100408 2552.0-- 4.8109e-3
20100409 2912,0 5.7803e 3 .

/3100410 3272.0 7.064Fe-3
70100411 3632.0 8.8311e-3
20100412 3992.0 1.0918e-2

temperature voi ht cap*

L20100451- 0.0 , 28,392
20100452 -1480.3 34.470
20100453. 1675,00 85.176
20100454- 1787.5 34.370
20100455 3500,0 34.476

. .................................................................

* table number 1-- core power vs. time
. ................................................................

* this table represents a best-estimate of fission product decay
* heat using the ans standard plus a contributton f rom actinides.
.* reference; work by c.-b. davts

* Model dif ted to reflect the BW Plant power level.- John Schroeder
,

20200100 power .
' trip' . factor power (mw)* type

0 1.0 2112.

* sec normaltred power
20200101 . *1. O. * start at one second
* 20200101 -1. 1.0

.
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;

* 20200402 0. '0.
* 20200103 .1 .8382-",
* 20200104 .2 .5720.

* 20200105 .3 3606.

* 202001063 4 .2792
* 20200107 .5 .2t46
* 20200108 .6 .1904
* 10200109 .7 .1672
* 20200110 .8 1503.

* 20200111 .9 1376.

20200112 1.0 .1275
20200113 1.5 .1032
20200114 2. .09884
20200115 3. ,09?04
20200116 4, .08690
20200117 $. .08271
20200118 6, .07922
20200119 8. .07315
20200120- 10. .06967-
20200121 15. .06251
20200122 20. .05751
20200123, 30, .050f0

- 20200124- 40. .04591
20200125 50. .04246
20200!!6 60.' .03917

'20200127 80. .03604
20200128 -100. .03357
20200179 125. .03145

^

-20200130' -150.. .07097
20200131 200. .02798 ;

20200132 300. #J565 i
20200:33 .400. A2418 i

- 20200134 500. .02307-

<

20200135~ 600. ;02217 ,

20200136 800 .02073
20200137 1000.. .01959 .-

20200138 1250. .01844 - |
:20200139 .1500. .01749
10200140 2000. .01600
20200141. '2500. .01489
20200142 .3000. .01401
20200143 3500. ;01331

.

20200144: - 8 00 0, ~ .01774 /

'

20200145 '5000. T.01185

d..
20200146- 6000. .01118
20200147 7000. .01067
20200148 8000. .01025
20200149 9000. ,009895~ |
20200150 10000. .009596 -

' '
20200151-- 15000. '.008553
20200152: 20000. .007902

~ *

$ - *n========o.=== Cont rol Var iables =u====mwan=========

- 20500000 4095'
s .

* . 5um of total ecca
; .s- _

--*t
_

name. type' factor init f c --
-

20501100 *ecctot" sum- 2.2046 0.0 1-

e

~ * -
. a 0 1- Lcoeff- name- parameter no.

20501101_ 0.0- 1.0 mf bj 711000000 ,

20501107 12 0 = mflowj 712000000
.

* Integrate eccs mass flow rate-,-
M- . *- name type factor init fc min man

-

. _
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20501200 "tr.tects" tetegral 1.0 0.0 r3 0.0 4.ee6

* nane no.
20501201 cntrivar 110

* Controller f or break vapor enthalpy - output $1 units, treak conditions
taken frca donor solume.*

* hg = ug + p*vg
.

20!01300 *v enth" sum 1. O. 1

20501301 0. 1. ug 120010000
20501302 1. cnttivar 140

20501100 "v-p*va" mult 1. O. 1

20501401 p 120010000
20501402 cntrivar 150

20501500 "v-1/rbo div 1. 1. 1

20501501 rhog 120010000

* Controller for break Itauld enthalpy
,

hf = uf + p*vf
^

*

.

20501000 "f-enth" sum 1, D. 1

20501601 0. 1. uf 120010000
20501002 1. cntrivat 170

20501700 "f-pv" mit 1. O. 1

20501701 p 120010000
20501702 cntrlver 180

20501800 "1/ rho" div 1. 1. I
20501801 rhof 120010000

Controller for break vapor mass flow rate*

20501900 mf10 3 mult 0.05324 0. 1

20501901 voidgj 723000000
20501902 rtogj 723000000
20501903 velgj 7''3000000

Controller for break fivid mass flow rate*

20502000 mflowf mult 0.05324 0. 1

20502001 voidfj 723000000
20502002 rhofj 723000000
20502003 velfj 723000000

.end
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LISTING 5 - RELAP5 Input for BS-5

B&W Plant INTERFACING LOCA - BS 5.
,

*
file:

.

tip005.edl*

.

* Description:
.

This RELAPS/M003 input deck ts used to obtain the steam source term*

resulting f rom en 15LOCA in the B&W Plant high pressure injection*

pump suction line. The break vscurs in availlary building room 115.*

Inis model was constructed f rom a long-term cooltr9 deck written by*

Oraig Kullberg, a low-pressure injection system piping model written*

by Everet Gruen, and an Uconee " generic" core decay heat model.*
,

* Written by:
.

* John Schroeder 6/91
,

100 new t r arisnt
101 run
102 bettish british

* allo:
105 1.0 2,0 3000.

110 air

115 1.0

end min nox c+ t minor major restart*

201 1. 1.0e-4 0.0010 3 10000 10000 50000
202 15, 1.De-4 0.0100 3 100 1000 5000
203 1500. 1,De-4 0.1000 3 100 1000 5000
204 3600. 1.0e-4 1.0000 3 100 1000 :^00

. ............................... ,,nor tdit, .........~.......................

301 p 514010000 * RCS Pressure
302 tempf 514010000 * RCS Tenperature
303 tempg 514010000 * R05 Temperature
304 mflowj 723000000 * Total break slow rate

* 305 mflowj 021000000 *
* 306 mflowj 724000000

*307 cntrivar 190 Break vapor mass flow rate
308 cntrlver 130 * Break vapor enthalpy
309 entrivar 200 * Break itquid mass fit >= rate
310 entrivar 160 * Break itquid enthalpy

* 311 eputime 0
* 312 tmass 0
* 313 tmass 0
* 314 p 512010000 * top of vessel

315- mflowj 712000000 * chg
316 mflowj 711000000 * hpi

* 317 q $14010000 * mid plane energy
* 318 p 300010000 *
* 319 p 301010000 *
* 320 entrivar 110
.

321 cntrivar 120 Integrated injection flow*
*

* .s..cssssses.asse..sma..massaats }7jpg wasansmanessmussassaatsassomassass. ass

501 time 0 ge null 0 0.0 n * open MOV, break
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i

!

502 time 0 ge null 0 1.e6 n
*

s

$03 g 301010000 ge null 0 -2450, n * FOAV |
* |

. .......................... n,d,od ,.mte C o nents ..........................

1tme dependent volume f or charging junct ton |
*
9 ;

.i

'
8990000 10VCHG inivvol-

|
8990'31 12.00 0. ' 3000.

'

~8990102 0. O. C.
I8990103 0. O. 10

8990200 03 0

8990201 1.De99 - 2000, 70.
t

.8990202 0.0 2000. 70.

* Charging flow rate
'* .pprontmated to 300 gpn at 2200 psia
* and 700 ppm at 200 psia.
,

300*62.4*.00??3 = 41.74* at power chg rate a

run out mass flow rate, mass flow rate * 700*62.4*,00223 = 97.4 lbs/sec*

* ?

I7120000 - CHGFLOW imdpjun - * LOOP chg f LOVRAf f .
1120101 839000000 300000000 .0500 I

'

7120200 1 _ 501 p 300010000
7120201. 1.00e+00 0.0 0.0 0.0

,1120202= 20. 97.4 0.0 0. 0 =

7120203- 200.. 97.4 - 0.0 0.0-
7120204 2200. 41,74- 0.0 0.0'

ftmo dependent volume fcr HPJ and LPI junction*
,

3.-

0000000 TDVLPI tmdpvol; j

9000101 12.00 0. 0 -- 3000. ,

9000102 0.' O. D.

9000103 C. O. 10 ,

9000200- 0.2 0 (
:9000201 -1.0e99 --2000. - 70.

_ 9000202 0.0 t000.- 70.

* $um of LPI and HP! mass flow rates.
, ,

7110000 ECC$ FLOW tmdpjun -! HPl + 2 LPI flow rate*

7110101 900000000 300000000 1.4 ,

7110200 il . 501 p 300010000
7110231 -1.00e+00 0. 0.0 0.0

=7110202 0. 1361. 0.0 0.0 1

!7110203 115, '1361. 0.0 0.0 - ,

1110204- 134 !!!0. - 0.0 0.0
7110206 156. -1081. 0. 0 - 0.02

-7110207 166f 942. 0.0 0.0 ,

7110208 177. 8L.. 0.0 - 0.0- !
'

-7110209 184. 664. 0.0 0.0 *

7110210 188. 524 0.0 0.0
7110211: 19? 365. .0.0 - 0. 0 --

-7110212= 197. 107. 0.0 0. 0 - ,

7110213 215. 1107) 0.0 0.0
7110214 "615. 102. O.C 0.0
7110215i 1615. 80.0 0.0 0. 0 -

Cold leg - '4~ loops combined - r*

3000000 .COLDtG pipet
3000001 :1

.L3000101- 12.00- 1

-3000301 0.0 1

3000401 3024. 1

L

c

M-l?J
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3000601 -. 0. 0 1-

3000801 0.00015 2.42 1

3001001 1 00 ' 1

. 3001201 00J 2260. 557. D. 0.- 0. 1

The downcomer and lower plenum- *

5080000 LOVRPLM branch
5080001- 2 0

5080101 0.0- 12.000 1266.
5080102 0.0 0.0 0.0

. 50$0103 0.00015 5.6655 00-
50B0200 003 2260. 557,
* from to area f loss r loss vcahs
$081101 300010000 50801000012.f,000 1 J180 1.3180 10100

- 5082101 508010000 $14000000 32.8781 0.0 0.0 10100
* I vel. v veh i vel.

0.: * 37994.0875081201 . D. O. :

*

. 5082201 0. D. Oc * 37994.087-.

The core and upper plenum -*

5140000 CORE pipe
$140001 1

5140101 - 0. 0 - 1 -
'

5140301 12. . 1-
5140401 1265. - 1
5140601 90.0 1

- $140701- 12.~ - 1

- $140801 0.00015 0.040092 1 i

5141001 00 . - 1

$141201 003 2194 . 608. C. O. O. :
'

* . The upper head and pressurizer-
- .

5120000 UPPRPLM , branch
5120001.. 1 0
5120101 0.0. 12.000- 2808.
5120102 0.0 00.0 - 12.00
5120103 0.00015 110.0 - 00
5120200 003- 2194. - 608.
5121101- $14010000 512000000 0.0 0.1979 0.1979 10100 ,

- $121201 - O. O. - O. * 35815.350

- Vessel outlet to hotleg*
_ ,

9240000' VE55 LOUT sngljun-

- 9240101' ~512010000 301000000 12.00 0.1200 .0,1200 00002
: 9240201 0 0, U. 0.0

Hotleg - all . loops canbined''

3010000 HOTLEG pipe .
3010001- 1

..3010101 ' 12.00 = 1

3010301 0.0' -1
1 . 3010401 3025< 1

- 3010601--- 0.0 . - 1
L 3010801. -0.00015' 2.42- - 1~

3011001 00 - -1

3011201 003 - 2194. 608. Di 0. O. 1.-

'
'' *. Hotleg to high-pressure injection piping. The injection point should be

*- the vessel downcomer but is placed on _the hotleg to provide a continuous
* flow path from injection point to break.

- 0150000-- inletjun sngljun-
0150101. 301010000 010000000 0.0 0.0 0.0 01100

L
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0150201 1 0.0 0.0 0.0

23 ft of 2 1/2 inch plpe between the R05 and it+2A*

, _

0200000 ut tream pipe
0200001 10
0200101-- 0.02463 -10
0290301 8.3 10
0200601 0.0 - 10

|: 0200801 1.5e-4 0.0 10

L- _.0200901- 0.864 = 'O.864 1

L -0200902 -0.0 0.0 9~

-0201001 00 10
0201101 00000 9

_0201201 ,003 2194. COS. 0; 0, 0. 10>

0201301 0.0 0. 0 - 0,0 9 ,

* 2 1/2 inch valve HP*2A ~
'

02$0000 HP.2A vs1ve ,

0.144 0.144 011000250101 020010000 030000000 0.02463

0250300 ' mtrviv. ~
0.0 0.00250201 - 1- 0.0

'

02$0301 - $01'. 500 1.0 1.0
* i

*| : Piping between HP+2A and break at suctiori of pump 1-2. Total length of ,

piping is about 72 feet. Pressure losses fran bends and valves is. T*
'negiected. This will produce a conservative breek flow.*

0300000- HPl. ' pipe.
0300001- 3-

-1. . 0300101 0.02463 3 * Flow area (ft?) 2.5 inch pipe
;0300301 1,2 3 *: Volume lengths (ft)

0300001 0,0 3 '

0300801 1.5e 4 0.0 ~ 3'
0300901 0.0 0.0' 2 * Loss coefficents
0301001 00 3
0301101 00000 2. .

. 3
'

0301201 003. 50. 100. O. D. O.+

0301301- D.0 ' - 0. 0 0.0 2

* - Break . located et suction to HP1 pump 1 2'

fvcahs-*7230000 BR(AK 5 valve
'7230101 030010000 902000000 0.02463 O. O. 000100 ;

72302011 1 , D. O. O.
7230300 trpviv.

'. 7230301 = - 501-.

*4 - PORY - area does not matter so long as pressure is controlled
|

7240000 PORV- . 2 valve fvcahs |*

7240101 301010000.902000000 0.05 0. O. 000100
:7240201;. 1 .O. ~ 0. O. |'7240300 _trpviv:
/7240301''503
s-

7* Time-dependent volume downstream of the leak

9020000 AUXBLDG _ tadpvol
. 9020101 .18.40 0. - 3000. ;
-9020102, 0 0 0'
- 9020103 .0 0 10i

b' -9020200 . 03 - 0

i =- i9020201 - 0. 0 15. 213.
'

.

* . . . . . . . . . . . . . . . . . . . . . . . . . = He a t S t r uc t u r e s = = = = = = = = = = = = = = = = = = = = = = = =v = = = = = = =.
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* Ccre heat structure
*. 'L
!$151000 12 9 2 1 0.

'

15151100 0 1

|16151101 5 0.01542 .1 0.01571 2 0.0 t
15151201 2 5- 3 6 4 8

15151301 .85 2 .93 1. 4 1,4 5 J. 8
15151400 0
151514")1 2000. 6 700. 7 710. 8 650. 9
15151501 0 0 0 0 0. 12

15151601 514010000 00000 1 0 4144.5 12
15151701 1 0.0778 0. D. 1

-15151/02 -1- 0.0865 D. C. 2 i

15151703 1 0.0877 0. O. 3
15151704, 1 0.0860 0. O. 4- i

15151705 1- 0.0847 0. O. 5 i
15151706 1- 0.0839 0. D. 6 |

-15151707 1 0.0840 0.- D. 7 !
-15151708-1 - 0.0848- 0. D. 8

'

15151709 1 0.0862 0, 0, 9

' !$151710 1. 0.0879 0. O, 10
15151711~l 0.0859 0. O. 11

15151712 1 0.0627 0. O. 12
dia htingf htingr gingf gingt glossi glossr botif strno * 902000*

15151601- 0. 100. 100.' O. O. D. D. 1. 12 * 902000
15151901 0.0415 100. 100.. O. O. D. O. 1 12 * 90?000 r

* thermal properties of uot - composition 2 -
. .,

.-mtrl type- th'. con ht. cap - . material*

20100200 tbl/fctn 1 1 * uo2

*
.

temperature th.cond
- * 20100201. 188.6 1.284e 3
'20100201. - 0. 1.284e-3-
20100202 =332.6 1.1235e 3 ,

20100203 440.6 9.951e-4
- .20100204- 500.0 9.2006e-4 ,

'20100205- 650.0 7.4194e-4 '

20100206 800.0 7.4361e-4
20100207- 9503 6.7750e-4
20100208 1100.0 6.2278e-4 a
20100209- 1250 J- 5.7772e 4

'20100210 1400.0 5.3889e 4'-

20100211 1500.0 5.0639e-4'
20100212- 1700.0 4.7889e-4

,

:s 20100213 1850.0 4.5528e-4
.20100214 ~ 2000.0-- 4.3556e-4
|20100215' 2150.0 4.1861e 4 -
'20100216- 2300,0 4.0472e-4
20100217 - '2450.0 3.9306e'4.

-

. .20100218 2600.0 3.8389e 4--

20100219 3100.0 3,6750e+4'

20100220 3600.0 3.7028e+4
",

20100221- -4100.0- -3.9056e 4
H -20100222 4600.0 4.2722e 4=

20100223.. 5100,0 ' 8056e 4-

*

-* 20100251.
temperature nt cap

- 32.0 . 34.45
'20100251 0. 34.45

20100252 122.0 38.35
'

20100253- 212.0 40.95- +

20100254' 392.0 43.55
20100255 752.0- 46.80
20100256 2012.0' 51.35

-20100257 2732.0- 52.65 -

,
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' 20100258 .1092.0 56.55 .I' 20100259 =3452,0' 63.05 t

20100260 -3512.0 12 80
20100261 4352.0 89.70

!
- 20100262 4532.0 94.25 1

20100263 4712.0 98.15
' 20100264- 4892.0 100.10
20100265' -$144,0 101.40

- 20100266-- 8000.0 101.40 ,

*-
.

;

-9 . ;
.

* thermal properties of f uel gap - cornposition 3 ;
;.

* mirl type th. con ht. cap material ,
20100300 tbl/fctn 1 1 * fuel gap .

1'
(* values of thermal conductivity were derived from matpro and a frapcon '

* conputer run at constant power over thu totai burnup interval ,

,

* burnup = 0.00000 pressure a .12362e<04 Cap width = .00213 + '

* he frac = .1C000e+01: kr f rac = 0. xe frac = 0.
~*

.

.

-temperature th. cond. 1

*120100301 .70.000 2.52892e-05
20100301 0.000 . 2.52692e-05

'

20100302 300.000 3.14014e-05
20100303 . 500.000 3.70561e 05
20100304 700.000 4.23747e-05 .

T 20100305 900.000 4.74311e 05 I
-20100306 !!C0.000 5.22745e-05-

20100307-- 1300.000 5.69395e-05
20100308 :1500.000 6.145226405
20100309 1700.000. 6.58324e-05
20100310 1900.000- 7.00957e 05 -!

20100311 2100.000 7.42548e-05 ;

20100312 2300.000 7,81201e-05'
,

'20100313 2500.000 8.23004e-05 t4

~ 20100314 ;2700.000' 8.62029e-05' [
'

20100315 '2300.000~ =9.00341e-05 t

20100316 3100.000 9.37993e-05'
'20100317 3300.000- 9.75033e-05- :|-
20100318 3500.000 1, fille 0e-04.; *

-20100319 3700.000 1.04744e-04'
'20100320- 3900.000: 1.03288e 04
120100321- 4100.000 'l.ll784e-04-

,

!

.20100322 ' .4300.000 1.15236e 04
' 20100323 '4500.000 1,18046e-04.

p'

20100324 4700.000 1.22017e-04
20100325. 4900.000 1.25349e-04

I~0100326 5100.000- 1.28645e-04 -
20100327 5300.000 1,31907e 04t i

4 . ,

* temperature voi ht cap
20100351 0.0 0.000075,

''20100352 - 5400 0 0.000075
= ,

.1-,
-

* ' thermal properties of cladding . composition 4
._-

*
~

. crdnoc'mtrl type .th. con. ht. cap' material i
._ 20100400 tbl/fetn 1 l' * cladding

h,-_c --

*J .. temperature th.cond
~

* -20100401' 50.0 . 1.9267e-3
-20100401' 0.0. ),9267e-3--
.20100402-- 392.0 1.9267e-3- .

1

'
20100403 '752.0 2.2478e-3, -

! 120100404( 1112.0 2.7297e-3
20100405- 1472,0' 3.0508e-3-

,
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- 20100406 1832.0 3.5325e-3
20100407 2192.0 4.0lete-3

"
20100408 2552.0 4. 81f,9e-3
20100409 2912.0 5.7603e 3
20100410 3272.0 .7,0647e 3
20100411 3632.0 8.8311e-3
20100412 3992.0 1.0918e-2

* temperature vol bt cap
- 20100451 0.0 28.392

20100452 1480.3 34.470
20100453 -1675.00' 85.176
20100454 1787.5 34.370
20100455 3500.0 34.476

. ........................................ ....................................
*

i

Table humber 1 . Core Power vs. Time'

* this table represents a best-estivaste of fission prodset decay
* heat using the ana standard plus a contribut ton from actinides.,

,* reference; work by c. b devis

*' Model modified to reflect the BW Plant power level . #hn Schroeder

type trip. ' factor power (mw)*

20200100 power. 0- 1.0. 2772.

* see normalised power
20200101-- 1. O. ' start et one sce n d
* 20200101 -1. 1.0 ''.

.

* 20200102 0. 1.0 .
* 20200103 .1 .8382

"* 20200104 .2 .5720
* 20200105 '3 . 380t).

* 20200106 4 ,2792-
* 20200107 .5 .2246 *

* 20200108 .6 .1904
* 20200109 47 .1672- *

* 20200110 - .8 ,1523--
' * 20200111' .0 .1376
'20200112- 1.0 .1275'

-

20200113- 1.5 .1032 '

20200114 2 .09864
20200115 3. .09209
20200116 4, .08690
20200117 5.- .0Bs/l -

. 20200118- 6. .07922 '

20200119 8. .07375
20200120 10. .06967
20200121 15. .06251
20200122 . 20. .05751 ,

20200123 30. .05060 *

20200124 40, .04591
20200125 50 .042463

20200126' 60. 1033774

20200127- . 60. .03604
20200128' 100. 403357
20200129 .125. .03145

. 20200130 - 150f .02997
20200131 200. .02798-
20200132 300. .02565
20200133.- 400

|- 20200134 500.
'.024186-

4

.02307
20200135 600. .02217:

,

|~ - 20200136- 800. .02073
|- P0200137 1000. .01959

.20200138 1250. .01 B44 . .

i;
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20200139' -1500. .01749 i
20200140 2000. .01600
20200141 2500. 01489.

20200142 3000. 01401 -
.

'

20200143 3500. 01331,

20200144- - 4000. .01274 .

2020014$ 5000. .01185
20200146- 6000. 01116 ;.

- /0200147. 7000.
..01025 ;

01067 '

20200148 -8000.
20200149 9000. .009895' ;

20200150- 10000. .009596 i

20200151 15000. 4008553
20200152' 20000. .001902

i

:......................... Coni,oiva,4asie,...............................
.

~t0500000 4035 , 6
4

'* Sum of total eces
s

'

. name . type- factor init f e*

~ 2050l!00 "ecctot" sum 2.2046 0.0 1

* 'a0 coeff name parameter ru. ,

20501101' O.0 1.0 oflow) 712000000
20501102 1.0 enflowj 712000000 +

Integrate ecca inass flow rate*

-me type factor init - fc min max- *
.

=20501200 "inteces" integral 1.0 0.0 03 0.0 4.Be6 ;

050120. Ivar 10

Controller for break vecor enthalp/ - output $1 units, break conditions''
>

}* - taken frots donor volume.
.

hg = 99 + p*vg*

.
-

+

20501300 "v-er.th" tum. 1. O, 1-

20501301 0. 1. $g. 030030000
20501302 1. cntrivar -140

'

.20501400 "v-p*vg" mult 1. O. 1

.20501401 p 030030000
20501402 cntrivar- 150

20501500 "J-1/rbf div 1. . l. 1

'20501501 rhog 03;030000

Controller for break liquid enthalpy*

hf . uf + p*v**
-

.

- 20501600.."f et:th" ' sum 1. O. . 1

20501601-C. 1. uf . 030030000'
20501602. - 1. cntrivar 170

s

- 20501700. "f-py" wult 1. O. l' [
20501701" p 030030000 >

20501702- entrivar 180 *

|

20501800L"I/ rho" 'div 1. 1. 1,

'

20501801' rhof 030030000

* - Controller for break vapor mass flow rate
t
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70501900 W 1ong malt 0.00229 0 I
20501901 voitigj 7t3000000
t0501402 rhogj 173000000
2050190) velgj 12.'000000

* Controller for tatak fluid uns flow rate

20507000 mflomf mult 0.00?t9 0. 1

20502001 voictfj 7230000^0
20502002 rhofj 7?3000000
t0502003 velfj 7t3000000

.end

.
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LISTING 6 - CONTAIN Input for 25 1

&& .......................... mod,i D m ription ...............................
&& .

LL File:
L&

&L cnt001.ed)
LL
&& Descriptions
&&

i && Bi-1. This input deck des:ribes a five volpe model of the B&V Plant
&& auxiliary building. The rocent enodaled are 105, 113. 115, and 236.
&& The steam sourcs is a !! inch break in the decay heat remo.a1 |

'

l' && pump suction piping located in room 23&. This el does not include
;

; && water aerosols (the dropout op'. ton is used).
&&

&L Written by:
&&

i
&& - John Schroeder 6/91
&&

LL ......................... Nachine Control input = "a==.===.* u a.=== =======
cray
voi !

&& ........n......n........... Globs 1 I nput .*= = =""* ==c*= "== =*anana
.&&
&& Section 3.2. p. 3 11
&&

&& Atmospheric Gases
&&

. 4

&& Material Description' '

gg . . . . . . . . - ............

&& of oxygen
. && - n2 nitrogen
&& h2cv steam
&& h2ol water
&&

control
ncells s6 && hunber of cells

,

ntit i - =2 && Number of title lines
ntzonec 5 && Number of time Zones
?se =0 && Number of aerosol groups
nsectn 0 && Humber of aerosol sections

eo r
&&

&& ~~-~~ **~ Ma ter ia l, F iss ion *rodac t , and Aerosol Names --------+-----
&&

&& Section 3.2.1 p. 3 13
LL

.ma'erial.

compound
n2 of && Air
h2cv h201 && $ team an1 water
conc && Structural materials

&&'

& & . . .~ ... . . .. . . . . . . . . .. .. . . - + R e a c t o r T ype ~ ~ ~ ~ -- -- - - - ~ ~ ~ ~ ~ . . . --
&&' .

. .

&& Section 3.2.2, p. 3-17
&&

thermal && Water cooled reactor
L1 -
15. 4........................... IIcw Options -~~ --- -- - ------ -- --- -----,

i &&

|- &&. tection 3.2.3, p. 3-17
!- &&

flows
LL

L
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k

L& Junction 1 Room 10$ to fialance of Plant, includes flow paths
' && 1, t , 3.

&L
area (1,5)=8.68 . && Cross sectional area of flow path (m2)
av1 = 14.0 L& Ratio of area to inertial length, A/t (m)cfc(1,$)|1,$) * 1400 && flDw letis coefficient

L&-
&& ' Junction 2 Room 105 to Room 113, includes only flow path 4.
&&

area (1,1)=12.6.
avl (1,2)- = 20.7-
cfc(1,21. * 1.00

&&

&& Junction 3 - Room 113 to Balance of Plant, includes cnly flow path 5.
&&

area (2,5) = 0.89t
ay1(2,5) = 1.46
cfc(2,5) = 1.0

&&

&& Junction 4 - Room 113 to Roca 115, includes only flow path 6.
'

&&

area (f.3)=1.95
av1(2,3) = 3. 2 - ,

cfc(2,3) = 1.0
&&

~

&& Junction,5 - Room 115 to Balance of Plant, includes only flow path 7.
&%

ares (3,5)=1.95
av1(3,5) = 3.2
cfc(3,5) = 1.00

- && --

&& Junction 6 - Room !!5 to Room 236, includes only flow path 8.
. && i

areal 3,4) = 2,97 i
av1(3,4) = 4.88 i

cfc(3,4).=1.00- ;

'&& - Junction 7 - Room 236 to Balance of Plant, includes flow paths 9,
- && 10, 11, 12, and 13. -

&& 4

area (4,5)=-29.1-
avl (4,5)'.157.

.'

cfc(4,5) = I.00
&&

&& Junction 8 - Balance of Plant to environment, includes only blowout
&& paths.>

&&

area (5,5);=46.5
av1(5,6) = 250. >

cfc(5,6) = 1.00
&&

impiteit-

dropout
;. &&.

&&L Compartment and . junction elevation data
&&:

_ &&: Compartments
&&

elevel(l) = 109. && Center of mass elevation for Rm 105 (m)
elevc1(2) = 169. -&& Center of rr. ass elevation for Rm 113 -(m)
elevel(0) 169, && Center of mass elevation for Rm 115 .(m).

'elevc1(4) = 175. && Center of mass elevation for Rm 236 (m)
elercl(5) = 185. && Center of mass elevation for Rm BOP (m).

j. .elevc1(6) = 165. && Center of mass elevation for Environment (m)
i &&

,.. && Junctions +

L && -

tL' elevfp(1,$)=167.-

M-142
,

;

_ _, _ ..2._. - _.. _ _ . _ _ .. - . _.._ ___. _ a_ . _ . . _ .. , _. __, _



, .. . . . . - - . . _ - . . . -- - . . . - . . -. . . - _ .

t

!

.I

~

,

';

!) elevfp(5.1)=167,. '

elevfdl.2)= 170.
elevfp(2.1) 170.

!
elevfp(2.5)=172. '

elevfp(5.2)= 172.

elevfp(2.3)=170.
elevfp(3.2)e 170,

elevfp(3.5)=170.
elevfp(5.3)= 170. '

i

elevfp(3.4)=172.i
,

elevfp(4.3)=172. i

.;

elevfp(4$)=173. '

elevfp(5.4)= 173.

elevfp(5.6)=211.
.elevfp(6.5)*211.

&&

&& . Aer oso l Opt ions -- ~ ~- - ~- ---- = - - ------ - -
&& .
&& Sectica 3.2.4. p. 3 29
&& -

&& aerosol''
&& h2cv 1.0e-8 0.603
&&
.gn.......................~..... Times-----------~~.-----------
, gg :
&& Section 3,2.6. p. 3-36

.

&&

times
3600. && Maximum CPU time limit (s)
0.- && Problem start time (s)

&&

&&.-Time zone data-
&&

< && System fdit ~ [nd of
&& Max.Te Ts - Zone
gL. ...... ..... ...... (,)

'l. .10, 10.
5. 50. . 100,

10. 100. 1000. I

50. 100. 2000.
.-100, 100. -3600..gg ............... ....... i.

eo1 't

&&

gg . ... .. . .. . .. .... ... . . . . . . . . . Ou t pu t Con t ro l - - - - - ------- - -- --- - + -- - - ~
.

' && . - - t,
&& Section 3.2.7. p. 3-38$

1 &&'

.. short edt =1 && System ta between short edits
longedt: f=1-. . && Te edits between long edits

;-prflow . && Print intercell flow data
praer" &&, detailed aerosol inventorles

3priow-ci &&~ lower cell model
.

prheat && heat' transfer structure model '

-prengsys && engineered system model
. title- '

BW Plant Auxilliary Building Steam Propagation Model'

.. Five Compartment Model - B5 1
&&'

'

&& !
&& =..=*======== Ce ll I nput and Cell Cont ro l ====== ==== == ====
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l

&&

&& SeCtion 3.3, p. 3-40
&&
g g . . . . . . . . . . . . . . . . . . . . . . . . . . . c e ) ) 1 , p o em 1 0 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cell 1
Control

nhtm=2 muslaball nsoatm 0 nspatm=1 naensrel jConc=1 jpoolal
col
title

Cell 1. Room 105
&&

&& Upper Cell input
&&

genmetry 1.134e3 5.49 && Cell volume and beight (m3. m)
atmos =3 && Nsmber of materials

1.01e5 && Pressure (Pa)
305. && Temperature !K)

n2 = 0.75 && Initial nitrogen fraction
o2 = 0.20 && Initial oxygen f raction
h2cv = 0.05 L& Initial water vapor f raction

struC
name = Ceiling && Nane of structure
type = roof && 1)pe of st*ucture
shape = slab && Shape of struClure
nslab = 10 && Number of nodes in structure
Chrlen = 18.7 && Characteristic length of structure (m)
slarea = 295. && Area (m2)
tunif = 305. && Initial unifonn tectiorature (K)
Compound te9C Conc Conc Conc Conc Conc Conc Conc CDMC CohC*

x = 0. 046 .092 .138 .184 230 .276 .322 .368 .414 .457 LL (m)
eot

&&

name . Walls && Name of structure
type = wall && Type of structure

slab && Shape of structureshape e

10 && Namber of nodes in structurenslao =

5.49 && Charar.teristic length of structure (m)Chrlen 4

298. && Area (m2)slatea =

305. && Initial uniform temperature (K)tunif =

Compound Conc Conc Conc Conc Conc Conc Conc Conc Cong Conc=

0. 035 .070 .105 .140 .175 .210 .245 .280 .315 .351 && tm)x =

eot
&&

Condense
ht-tran on on on on on
overflow I
&&

&& tcwer Cel) input

&&

low-Cell
geometry = 295. && Area of layers in lower cell (n.2 )

im = 305. && Basewat be ndary Conditten temperature (K)
Concrete

Compos = 1 && Number of materials
Conc && Material
43200. && Mass of material

temp = 305 && Initial temperature
601
pool

temo = 305. && Initial temperature
voi

eot
&&

LL [nginCered safety systems
&&

engineer 5ptil 1 1 5 152.

over f low 1 5 1.74
eot
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LL
g3 ..........................- Cell 2. Room 113 ---- ---------- --- ----- -- --

cell 2
control

nhtm=2 enslab=ll oscatm=0 nspatm 0 naensy=1 Jconc=5 jpool=1
eet
title

Cell 2, Room 113
&&

&& Upper Cell Input
&&

geometry 3.794e2 6.10 && Cell volume and height (m3. m)
atmos =3

1.01e5 && Pressure (ra)
305. && Temperature (K)

oZ = 0.20
n2 = 0.75
h2ov = 0.05

&&

struc
name = Ceiling && Name of structure
type = roof && lype of structure
shape = slab && Shape of structure
nalab = 10 && humber of rodes in structure
chtlen = 17.2 && Characteristic length of structure (m)
slarea = B6.4 && Area (m2)
tuntf = 305. Lt. Init tal uniform temperature (K)
compound = conc conc conc conc con: conc conc conc conc conc
x = 0. .031.062 .093 .124 .155 .186 .221.252 .283 .305 && (m)
eat

&&

name = Valls && Name of structure
type = wal) && fype of structure
shape & slab && Shape of structure
nslab 10 && Number of nodes in structure=

chrlen a L.49 && Characteristic length of structure (m)
slarea = 254, && Area (m2)
tuntf = 305. && ' Initial unif orm temperature (K)
Compound * conc Conc conc Cone Conc conc conc conc Conc conc

x = 0. 040 .090 .120 .160 .200 ,240 .280 .320 .360 .396 && (m)
eet

&&

condense
ht-tran on on on on on
overflow 2
&&

&& tower cell input
&&

low-cel?
geanetry= B6.4 && Area of layers in lower cell (m2)

bc = 305. && Basemat boundary condition temperature (K)
concrete

compas = 1 && Number of materials
conc && Material
19000. && Mass of material (kg)

t emp = 305. && Initial temperature (K)
eot
pool

temp = 305. && Initial temperature
eot

eot
&&

&& Engineered safety systems
&&

engineer Spill 1 2 1 0.0
overflow 2 1 3.0:

eet
&&
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g g . . . . . . . . . . . . . . . . . . . . . . . . . . . t e l t 3 , R o an 1 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cell 3
control

nhtm=2 muslab=11 nsoatm=0 nspatm*? noensy=1 Jconc=1 jpool 1
coi
t it le

Cell 3 Room 115
&&

&& Upper tell loput
&&

geonet ry 5.267c2 5.49 && Cell volume and height (m3. m)
3atmos =

1.01e5 && Pressure
305. && Temperature
0.2002 =

0.15m2 =

h?ov = 0.05
struc

nere = Ceiling && Name of structure
roof && Type of structuretype a

slab && Shape of structureshape =

10 && N>rter of nodes in structurenslab =

14.6 && Ctaracteristic length of strutture (m)chrien =

107. && Area (m2)slarea =

305. && Initial uniform temperature ; '.)tunif =

compound = conc conc conc conc conc conc conc conc conc c ic
0. .031.062 .093 .124 .155 .186 .221.252 .2 s .305 && (m)a =

col
&&

nsne = Valls && Name of structure
malltype a

slabshape a

nslab 10=

chrlen 5.49=

slarea 241.=

tunif 305,=

c Dmpound= Conc conc Conc conc conc tonc conc conc conc conc
0, .031 .002 .093 .124 .155 .186 .221 .252 .283 .305 && (m)x =

eot
&&

condense
ht tran on on on on on
overflow 3
h&

&& Lower ce11 intut
&&

low-cell
geometry = 107. && Area of layers in lower cell (m2)

305. && Basenet boundary condition temperature (K)bc =
concrete

compos = 1 && NJnber of materials
conc && Material
23500. && Mass of material

t enp * 305. && Initial temperature
een
pool

teep = 305. && Initial temperature
eot

eoi
&&

&& Engineered safety systems
&&

engineer spill 1 3 2 0.
overflew 3 2 3.05

eet
&&

& & . . .. . . . . . . . . . . . . . . . . . . . . . . - C e l l 4 , R o crn 2 3 6 - - - - - - - - - - - - - - - - - - - - - - - - - -
cell 4
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cetrol
nhtmal freslab=ll nsoatm=2 nspatm=300 jconc=1 jpoo1*1 noensy=2
esceng=1 espeng=4 j

eoi j

title, . .

.

Cell.4. Room 236
&& |L& Upper Cell input

,

L& :
9ecrnetry 2.520e2 5.49 &b Cell voluw and height (m3,m) I

atmos =3 ,

.1.01e5 && Pressure i

305. && Temperature
,

02 - = 0.25
n2 = 0.75'
h2ov = 0.05

source.2
&&

;&& Blowdown of saturated primary system water *

-&&
hPov' = 299 !

iflag a 2
0.0 1,0 2.0 3.0 4.0t- =

5.0 6,0 7.0- 8.0 9.0
10.0 11.0 12.0 13.0 14.0

'15.0 25.0 35.0 45.0 55.0
65.0 75.0 85.0 95.0 105.0

t 115.0 125.0 135.0 145.0 155.0
165.0 175.0 .185.0 195.0 205.0
215.0 725.0 235.0 24! 0 255.0

*265,0 275.0 285.0 295.0 -305.0
315.0 325.0 ,335.0 345.0 355.0
365.0'' 375.0 385.0 395.0 405.0 1

415.0- 425.0 435.0 445.0 455.0
465.0 .475.0 485.0 495,0 505.0
515.0 '525.0 535.0 545.0 555.0
565.0 575.0 585.0 595.0 605.0
615,0 625.0 635.0 645,0 655.0-
665.0 675.0- -685.0 605.0 705.0'
715.0- 725.0 735.0 - 745.0 -755.0-

'765.0 775.0 -785.0 795.0 805.0
815.0 'B25.0 835.0 845,0 855.0 .

-865.0 875.0 885.0 05.0 -905.0
915.0 - 925.0 935.0 945.0 955.0
965.0 975.0 ' - 985.0 995,0 1005.0

.1015.0 .1025.0 1035.0 1045.0 1055,0
1065.0. 1075,0- 1085.0 1095.0' 1105.3
1115.0 1125,0 1135.0 1145.0 -1155.0
1165.0 1175.0 1185.0. 1195.0 1205.0 !
1215,0' 1225.0 1235.0- 1245.0 ,1255.0
1265.0 1275.0 1285.0 1295.0 1305.0
1315.0" 1325.0 1335.0 1345 0 13%,0 ',

1365.0 1375.0 1365.0 1395.0 1405.0 "

.1415,0- 1425,0 1435.0. 1445.0 1455.0
1465.0 1475.0 1485,0- 1495.0 1505,0 -

1515.0 1525.0 1535.0 1545.0 1555.0
,1565.0_ 1575.0 1585.0- 1595.0 1605,0
'1615.0 1625.0 1635.0- 1645.0 1655.0
1665.0 1675.0 1685.0- 1695.0 1705.0

'-1715.0 1725,0 1735.0- 1745 0 1755.0
1765.0 1775.0 1785,0- 1795.0- 1805.0
1815,0 -1825.0 1835.0 1845.0- 1855.0

J '1865.0- 1875.0 180%.0 1895.0 1905 0
l- 1915.0- '1925,0 1935.0 1945.0 1955.0
| 1965.0. 1975.0 1985.0 1995.0 2005.0
. .2015,0 2025.0 2035.0 2045.0- 2055.0
!- '2065.0 2075.0 -20B5.0' 2095.0 2105.0

2115.0 2125.0 2135.0 2145.0 2155.0

.
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E165.0 2175.0 2165.0 2195.0 2205.0
2215.0 2225.0 2235.0 2245.0 2255.0
2265.0 2215.0 ??B5.0 2295.0 2305.0
2315.0 2325.0 2335.0 2345.n 2355.0
2305.0 2375.0 23B5.0 2395,0 2405.0
2415.0 2425.0 2435.0 2445.0 2455.0
2465.0 2475.0 2485.0 2495.0 2505.0
2515.0 2525.0 2535.0 2545.0 2555.0
2565.0 2575.0 25B5.0 2595.0 2005.0
2615.0 2625.0 2635.0 7045.0 2055.0
2065.0 2675.0 2085.0 2095.0 2705 0
2715.0 2125.0 2735.0 2745.0 1755.0
2765.0 2775.0 2185.0 2195.0 2B05.0
2815.0 2825.0 2835.0 2B45.0

0.0 275.2 544.7 0!2.6 B23.7mass =
985.0 1087.7 1243.0 1355.5 1394.1

1399.5 1381.5 1357.9 1330.9 1302 9
1279.5 1199.0 1109.B 1035.2 558.0
750.3 572.9 469.3 354.0 241.6
193.2 138,6 B9.4 56.7 38.9
28.3 21.3 16.4 13.3 11.1
9.5 82 1.2 0.4 5.8
5.4 4.9 4.6 4.3 4.0
3.6 3.6 4.0 '.3 7.0,

51.9 00.0 75.5 73.3 04.6
70.7 78.B B1.3 84 2 B0.9
B7.7 87.5 90.5 96 0 96.0

107.7 75.1 85.2 56.2 11.7
31.0 41.8 152.8 200.0 302.2

331.7 352.4 356.5 352.3 155.2
326.6 339.3 481.2 014.7 039.0
634.7 590.7 058.7 668.5 E75.0
681.5 077.4 (81.7 6B2.4 025.7
665.0 686.3 087.5 fB3.6 089.7
E90.8 091.9 092.8 093.8 694.7
695.6 096.4 6"7.2 097.9 098.6
099.3 700.0 700.6 701.1 701.7
702.2 732.7 703.1 703.6 104.0
704.4 704.7 705.1 705.4 705.7
706.0 706.2 706,5 706.7 706.9
707.1 707.3 707.5 707.7 707.8
708.0 708.1 708.3 70B.4 708.5
708.6 708.7 708.B 708.9 109.0
7 09.1 709.1 709.2 709.3 709.3
709.4 709.4 709.5 709.5 709.6
709.6 709.7 709.7 709.7 709.8
709.8 709.8 709.9 709.9 109.9
709.9 709.9 710.0 7'0.0 710.0
710.0 110.0 110.1 710.1 710.1
710.1 710.1 710.1 710.1 710.1
710,2 710.2 710.2 710.2 710.2
710.2 710.2 110.2 710.2 710.2
710.2 110.2 710.2 110.2 710.2
710.2 710.2 71D.2 710.3 710.3
710 3 710.3 710.3 710.3 710.3
710.3 710.3 710.3 710.3 710.3
710.3 710.3 710.3 710.3 710.3
710.3 710.3 710.3 110.3 710.3
710.3 710.3 110.3 710.3 710.3
710.3 710.3 710.3 710.3 'i10.3
710.3 710.3 710.3 710.3 710.3
110.3 710.3 710.3 710.3 710.3
710.3 710.3 710.3 710.3 710.3
710.3 710.3 710.3 710.3 710.3
710.3 110.3 710.3 710.3 710.3
710.3 710.3 710.3 710.3 710.3
710.3 110.3 710.3 710.3 710.3
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110.3 110.3 710.3 710.4 710.4 ;

710.4 710.4 710.4- 710.4 710.4 .

710.4 '710.4 710.4 110.4 710.4
710.4 710.4 ?!0.4 710.4 110.4
710.4 710.4 710 4 710.4 710.4 |
110.4' 110.4 710.4 710.4- 710.4 ;

I
210.4 710.4 710.4 110.4

->
enth *-158000.0- 885000.0 1020000.0- 1060000.0- 1100000.0

| 1140000.0 1160000.0 1210000.0_ 1260000.0 1270000.0 i

l !!70000.0 1270000.0 1260000,0 1260000.0 1260000.0 i
L 1250000,0 .!!40000,0 110d000.0 1180000,0 1150000.0 j

1110000.0 1170000.0 1010000.0 1040000.0 976000.0
'

,. ,

947000.0. 917000.0. 886000.0 857000.0- 830000.0 ;

B04000.0 781000.0 759000.0 739000.0 722000.0
707000.0 693000,0 '680000.0 669000.0 660000,0

651000.0- 642000.0' 635000.0~ 629000.0 622000.0
616000.0 610000.0 603000.0- $97000.05 592000.0
646000.0 653000.0- 665000.6 -061000.0 651000.0 !

.651000,0 653000.0 651000.0: 650000.0 ..648000,0

,
646000.0 642000.0 :642000.0 661000.0 664000.0

< 642000.0 614000.0 615000.0 602000.0 .536000.0
573000.0 595000.0 624000.0- 618000.0 612000 i<

:60$000.0 597000.0 568000.0 580000.0 571000..
562000,0 554000.0 543000.0 $32000.0 523000.0

'

513000.0 504000.0 493000.0 483000,0 413000.0
463000.0- 453000.0 443000.0 433000.0 423000.0
413000.0 403090.0 394000.0 385000.0 376000.0 ;

367000.0- '358000,0 350000,0 342000.0 '334000.0
376000.0 - 319000.0 312000.0 305000.0, 298000.0 1

292000,0 - ?46000.0: 280000.0 274000,0 269000 0-

263000.0 258000.0. -254000.0 249000.0 244000.0
240000.0- '236000,0 232000.0 ~229000.0 225000.0:
222000.0 -219000.0 216000.0 ~213000.0 210000.0 ,

207000,0- -205000.0 -202000,0- 200000.0 198000.0 :;

196000.0 194000.0- 192000.0 190000.0 189000.0 ''
187000.0 186000.0' 184000.0- 183000.0 182000.0-
180000.0- 179000.0- 178000.0_ 171000,0 176000.0-
175000.0' 174000.0 173000.0 172000.0 112000.0 ;

- 171000.0 :170000.0 -169000,0_ 169000.0- 168000,0
168000.0-- 167000.0- 167000,0' 166000.0 1166000.0 ,

1165000.0 165000.0 ~164000.0 -164000.0 -163000.0 1

163000.0 -163000.0. ~162000.0 162000.0- 162000.0
,

161000.0 ~161000.0- '161000.0 lu.000.0 160000.0 ;

160000.0 :160000.0- :.159000.0 159000.0' 159000.0
'159000.0' 158000.0 158000.0 '158000.0' 158000.0
'158000.0 - 157000.0 '157000.0 157000.0 151000,0 - 3

'

157000.0- 157000,0 156000.0 -156000.0 ' : 156000.0
156000.0. -156000.0 '156000.0 156000.0 155000,0

155000.0 155000.0- 155000.0 155000.0 155000.0 3
'

1155000.0. 154000.0 154000.0-- 154000.0 154000.0
154000.0 154000.0: 154000.0 153000.0 153000.0
153000.0- 153000.0/ 153000.0 153000.0 153000.0
153000.0' 152000.0- 152000.0 152000.0 152000.0

~152000.0 152000.0 152000.0' 152000.0_ 152000.0 .

i151000.0 151000.D- .31000.0 :151000.0 151000.0
-

151000.0: --151000.0 151000.0< 151000.0 151000.0
150000,0 s150000.0 150000.0. 150000.0 150000.0~.
150000.0- 150000.0- -150000.0= .-150000.0 150000,0 .

-

.-149000.0s~ :149000.0 .149000.0 c-149000.0 149000,0

149000.0 149000.0' 145000.0 149000.0 149000.0
149000,0 148000.0- 148000.0 ~148000.0 148000.0

I. 148000.0 E!48000.01 ..148000.0 148000.0 148000.0
l' 148000,0 148000.0 147000.0 147000.0 147000.0

p 147000.0- 147000.0 147000.0 '147000.0- 141000.0

|' 147000.0 141000.0, 147000.0 147000,0 146000.0
l: 146000.0' 146000.0; 146000.0' 146000.0 146000.0

146000,0 .146000.0' 146000.0 146000.0 :
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eat
&5
55 Blowdown of primary system steam
55

b2cv = 299
.iflag = 2

0.0' 1.0 2.0 3.0 4.st =

5.0 6.0 1.0 8,0 9.0
-10.0 11.0 12.0 - 13.0 14.0

15.0 25.0 35.0 45.0 55.0
65.0 15.0 85.0 95.0 105.0

115.0 125.0 135.0 145.0 155.0
165.0 175.0 185.0 195.0 205.0
215.0 225.0 .235.0' 245.0- 25$,0

=265.0 275,0 -285.0. 295.0 305.0.
315.0 325.0- 335.0 345.0 355.0
365.0 375.0 385.0 395.0 405.0 - -

'
415.0 425.0 435.0 445.0 455.0
465.0 475.0' '85.0 495.0 505.0

.515.0 -525.0 535.0 545.0 $55.0
565.0- 575.0 585.0 595.0 605.0
615.0< -625.0 635.0 -645.0 655.0 . .I

665.0 -675.0- .685.0' 695.0 705.0 I

715.0' --125.0 _ 73n.0 745.0 755.0
- |

.

765.0. 775.0 18:,. 6 795.0 805.0
815.0 .825.0 - 835.0 845.0 855.0
865.3 - 875.0 885.0 895.0 905.0 i

- 915,0 -- 925,0 915.0 945.0 955.0
-965.0 975.0; 985.0 995.0 1005.0 [< 4

1015.0 1025.0 1035.0 1045.0 1055.0
1065.0 -1075.0 1085.0- 1095.0 !!05.0 - *

*
1115.0 1125.0 -1135.0 1145.0 1155.0-

i '1165.0 1175.0- 1185.0 .1195.0 1205.0
'

1215.01 1225.0 1235.0- 1245.0 1255.0 ,

1265.0 :1275.0 1285,0' 1295.0 1305.0 |
"

1315.0 1325.0' 1335.0 1345.0 1355.0
1355.0 1375.0 1385.0 1395.0 1405.0 t

_'
3415,0 1425.0 1435.0- 1445.0 1455.0
1465.0 1475.0 1485.0 1495.0 1505.0 -

1515.0. 1525.0 1535.0; .1545.0 1555.0
'

1565.0 1575.0 1585.0' 1595.0 1605.0
1615.0 1625.0 1635.0 1645.0 1655.0--

'1665.0 1675.0 -1685.0 -1695.0 1705.0'-
1715,0 1725.0- 1735,0 1745.0'. 1755.0
1765.0 1775.4 1785.0 1795.0 1805.0 <

1815.0.- 1825.0 1835.0 '1845.0 1855.0 '[
1865,0 1875.0" 1885.0 1895.0 1905.0'

'

'1915.0 '8925.0 ' 1935.0 1945.0. 1955.0- s

1965.0 : 1975.0 !985.0- -1995.0L 2005.0 ;

2015.0? 2025.0- 2035.0' 2045.0 2055.0 !
2065.0.- 2075.0- 2085.0 2095.0 |2105.0 :
!!!5.0. 2125.0 2M5.0 2145.0 2155.0- z .

2165.0e 2175.0 '2185,0 E195.0 220540 -

2215.0 '2225.0. 2235.02 2245,0 2255.0'
2265.0 2275.0 2285.0 .2295.0 - 2305.0 =.
2315.0 2325.0 -2335,0 -2345.0- 2355.0

'

'

2365.0/ 2375.0' 2385.0: 2395,0 2405.0
2415.0- 2425,0 2435.0- 2445.0' 2455.0

'

-2465.0 2475.0- 2485,01 2495.0= 2505.0 ,

- -2515.0 2525.0- :2535.0 2545.0 2555.0
'

;
' '2565.01 .2575.0 2585'0- 2595,0 :2605.0.

12615.0: 2625.0 2635.0- 2645,0_ 2655,0;

2665.0L 2675.0~ 2685.0: 2695.0 2705.0 -
-2715.0_ 2725.0 2735.0- 2745.0 2755.0 *

2765.0. . 2175.0.: 2785.0 2795.0 2805.0
2815.0 :2825.0- 2835.0 2845.0

.

mass .= 0.0- 108.3 161.0 180.2 194.6-

H-150
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204.2 221.3 211.3 176.8 !?S.3
175.2 175.9 176.7 177.1 178.9
179.9 188.3 229.4 237.8 254.6
?61.0 267.0 227.2 244.1 237.1
220.2 206.4 193.0 177.1 161.1
146.3 133.2 121.9 111.8 103.1
95.7 89.2 83.4 78.5 74.4
70.1 66.6 63,5 61.2 $8.5
~tl 53.6 51.0 48.5 46.1
. t 32.2 28.4 ?? E 27.9
-: 4 20.0 17.4 15.0 12.9
i,.2 9.9 8.2 5.5 4.1
E.1 2.5 0.2 3.3 2.0
1.3 1.0 0.1 0.2 0.1
0.1 0.1 0.1 0,1 0.0
0.0 0.0 0.1 0.1 1.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 -~

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 ,
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.C 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 00 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0,0 0.0 0.0 0.0
0,0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 -

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 t

0.0 - 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 -

0.0 0.0 0.0 0.0 0,0

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0

-t.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0,0 0.0
0.0 0.0 0.0 0,0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 - 0.0 0.0 .

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

2550000.0 2790000.0 2800000.0 2800000.0 2800000.0enth- =

2800000.0 2760000.0 2790000.0 2780000.0 2770000,0
2770000.0 2770000.0 2780000.0 2780000.0 2780000.0
2780000.'D 2780000.0 2790000.0 2790000.0 2790000.0
2820000.0 2770000.0 2780000.0 2770000.0 7"an000.0
2800000.0 2800000.0 2/90000.0 2790000.0 c...s00.0
2780000.0 2780000.V 2770000.0 2770000.0 2/70000.0
2760000.0 2760000.0 2760000,0 275000c.0 2750000.0

l

l
'

M-151



N o *$ y, - 7~ '' "7 '' '~ ' ' -~ * T :- " '

.. t .. 'I!:
-- 'n

4e F

$$
%.

- , - - -- .. .
.

''
~

c2750000,0 ' 2750000'.0. . - - .2740000.0 ~-2740000.0 2740000.0
' 2740000.0 --2740000.0 . 2740000.0 2730000.0 2730000.0-'

-

- 2750000.0 1750000.0 - 2750'.,00,05 2750000.0_ 2750000.0
2760000.0 2750000.0, 2750000.0 2750000,0 . 2750000.0 -'

g ' 2750000.0 -2750000.0 - 2750000.0 275M00,0 2750000,0
-2740000.0 2740000.0 -275, 10.0' 2730000.01 2720000.0-

~ ,2730000.0. 2750000. 0 /2740000.0 2740000.0 ,2740000,0
?2740000,0f 2740000.0; 2730000.01 2730000.0 -2730000 0
2720000.0( -2720000.0' ; 2720000.0 2710000.0- 2700000.0
2710000.0/ L2710000.0. = 2700000.0; 2700000.0 2700000.0 --

:2690000.0 2WD000.0; 2680000.0- 2''80000.0 2670000.0-

=2680000.0 2680000,0L 2680000,0 - 9000,0-' 2680000.0 --

- 2680'100.0 9 2680000.0 2680000.00--!.+ .0| 2680000.0., ,

M J2680000.0; 2680000.0 2680D00.0 ! =: C e.0" 2680000.0,
-

; 2L8Cf00.0 = .2680000.0 : 42680000.0- 1 ,,,0.0 2680000.0.
:2680000.0 .2680000.0:' 2600C00.0;'2680000.0 2680000.0'.

'

12680000.0 2680000.0- 2680000.0- 2680000.0 ' 26300 % 0
$, 2660000.0 ''2680000.0:.2680000.0 '2680000.0. 2680000 0

- 266h000.0 '268J000.0-_2680000.0 2b80000.0 268f400.0'

2680000.0 -- 2680C00.0 e ,2680000.0 2680000,0' 2680000.0
2680000.0c . 2tS0000|d d680000.0 - 2380000 0'~ 2680000.0'
2680000.0' - 2610000.01--2680000.0 2680000.0 2680000.0

~ ' '
2680000.01 2680000.0| 2h80000.0. :2680000.0 -2680000.0

: 1 2680000 0 -.2680000.0 ;2680000.0. 2680000.0 - 2680000.0
* - _2680000.0? 2630000.0' 2680000.0' 266Gt00.0 ; 2680000.0

;2680000.0 U2680000,0 26800M.0 ! 2680000.0 2680000.0-
i9 -2680000,03_2680000.0 2380006.0 .2680Cf3,0 2580000.0-

'

V '2680000.0-.2680000c0 2680000.*t 2S80000.0' 2680000.0 "
2680000.0 2680000.0"-2680000.t, 268000040 2680000.0-
2680000.0z i680000.0 J2680000.0 :2680000,0 ;2680000.0-

.-2680000.0--2680000.0---2680000.0 7680000.0 ?680000.0
2680000.0 1580000.0- 2680000.0= 2680000.0 2680000.0

J2680000.0 2680000.0 2680000.0 .2680000.0 2680000.0-
2680000.0 2680000.0' 2680000.0 ~.2680000.0 2680000.0

- . <2680000.0 2680000,0 .2680000.0 -2680000.0- 2680000.0'

2680000.0 2680000.0' -2680000.0 2680000.0 :2680000.0
1G80000.0' '2680000.0 12680000.0- |2680000.0L 2680000.0 *
2680000.0- 2680000.0 _2680000.0. 266.000.0 -2680000.0

;2680000,0< 2680000.0 2SP1000.0e 2680000.01 2680000.0
a. ;2680000;0-. 2680000.0' 26h0000.0 ;.2680000.0 2680000.0 -'

> ~ 2680000.0' -2680000.01 -2680000.0' t2680000,0' 2680000.0 :
2680000.0-. 2680000.0;;2680000.0i12680000,0 2680000.0 -

<2680000.0 12680000,0: 2620000.0 m 2680000.0 2680000.0
'

iJ680000.0.'2680000.0" 2080000.0 " |2680000.0 : 2680000.0
L 2680000.01 J 2680000.0 : .2680000.0: 1 2680000.0 = 2680000.0
" 2680000.0; -2680000.0 '2680000.0 2680000.0 2680000.0;

2680000.0 2680000.0-' 2680000.0'.2680000.0 2680000.0
.2680000.0 2680000.0 2650000.0 12680000.0 ''2680000.0

2 -2f30000.0- 2680000,02680000.0 . 2680000,0~ 2680000.0 -

,

* 0680000.0 2680000.0--2680000,01 2680000,0 -2680000.0

!;.
J2680000.01- 2680000.0' 3 2680000.0 ! 12680000.0 -2680000.0.
"2680000.0? ,26d3000.01 2680000.0: 2680000.0

eate
+ - gg

4truc. .., . . _ .

R ,
>name ~ .= Valls' ..&&' Name of. structure -

'
-

* type = wall && Type o' structure
R_ -shape- = slab && Shape of structure

, e nslab- * 10 - &&' Number of nodes =in structure
[chrlen' =-5.49 && Characteristic length of structure (m) <

(m2)'slarea '. = 450, &&' Area 1 _ _. .

(K)tuntf= = 305. && ' Initial uniform temperature :-t s

I+ compoundy. conc conc conc conc conc conc conc conc conc conc 1

| ~x ' -- * 0. .015 .030 .045 .060 .075 .090 .105 .120 .135 .152

,L,
_ . - eot

| ' && -

|E condense
~

ht-tran - on on on - on onj:; 4
,

Ir
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t

overflow 4
&&

&& tower cell input
&& -

low-cell
geometry = 91.9 && Area of layers in lower cell (m2)

bc = 305. && Basest boundary condit'on temperature (K)
concrete

compos * 1 && Number of materials
conc && Material
6730. && Mass of u terial

temp = 305. && Initial temperature
eot

g pool
temp = 305. && Initial temperature

eat
-t

jyn i
_

Engineered safety systems,% i

s 6

,& Spillage from Room 236 to Room 115 via the connecting pipe chase'

&&
5 engineer Spill 1 4 3 5.79

overflow 4 3 0.025
eot
&&

&& Fire water sprinkler system, activated on high temperature. ,

&&

engineer Sprink1r 2 4 4 0.
spray

spdiam = .001 &O Spray droplet diameter (m)
sphite = 5,49 && Spray fall height (m)
spsttm = 373. && Temperature at which system activates (K)

eat
source = 1 && Sprays provide 336 gpm (21.1 kg/s) af ter

h2ol =3 && activation
iflag = 2

t = 0.0 100, 1.00e5 y

21.1 21.1 21.1mass a
temp = 305. 305, 305.

eat
eot -

&&

&L ------ - ----------------- Cell 5 Belance of Plant -------------------- ----- ,

cell 5
control
eoi
title

'

Balance of Plant
geometry 1.87e5 38.8
atmos =3 1.01e5 305.

o2 0.20
n2 0.75
h2cv 0.05

&&
g g ,. .~ . .. . . . . . . . . . . . . . . . .. . . Ce l l 5 , E n v i r onmen t -~ ~ - - - - - - --- - - - - --- -- - ~
cell 6
control
eot
title

Environment Cell
geometry 1.e10 1.e30
atmos =3 1.01e5 305.

o2 0.?C
n2 ') . 7 5
h2cv 0.05

eof

M-153
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l.lSTING 7 - CONTAIN Input for BS 2

t& .......................... Madei o scription ...............................

&&
&& File;

&&

&& cnt002.md)
&&

&& Description:
&&

&& BS-2. This input deck describes a five volume model of the B&W Plant
&& auxiliary building, The towns modeled are 105. 113. 115, and 230.
&& The steam source is a 10 inch break in the decay heat removal
&& system suction piping in roon 113. This model toes nnt include
&& water aerosols (the dropout option is used),
&&

&& Vritten by:
&&

&& John Schroeder 6/91
L&

&& .. . ... ...... ..... . . . . . . . . M ac h i ne C ont r o l I rt u t . . = = . . = = = = . = . . = = = = = = = = = = = = =
cray
coi
& & . . .. . .. .. . . . . .. . . . . . . . . . . . . . G l o b a l i n p u t s . = = . = . = = . e . . . - = = . . = = = . . * = = = . =

&&

&& Section 3.2, p. 3-11

&&

&& Atmospheric Gases
&&

&& Material Description
&& -----~~- ------~~~~~~

&& 02 oxygen
&& n2 nitrogen
&& h2cv steam
&& h2oi water
&&

' control
neells =6 && hamber of cells
ntit) =2 && Number of title lines
ntrone =5' && Wamber of time zones
nac 0 && Nanber of aerosol group;a

nsectn =0 && Namber of aerosol sections
eol
&&a

&& ------------- Material, Finston Product, and Ae osol Names -----------------
&&

&& Section 3.2.1, p. 3-1;

&&

mdterial
compound

n2 c2 && Air
h2cv h2ol && Steam and water
cone && Structural materials

&&
&g ............................. Reactor Type ---------------------------- - --

&&

&& Section 3.2.2, p. 3-17

&&

thermal && Watar-cooled reactor
&&

& & . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F l ow O p t i o n s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

&&

&& Section 3.2.3, p. 3-17
,.

&&

flows
&&

M-154
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1

|

&& Junction 1 - Room 105 to Balance of Plant tocludes flow paths
'

&& 1, 2, 3.

&&
area (1,5) = 8.68 && Cross-sectional area of flow path (m2)
ay1(1,5) = 14.6 && Ratio of area to inertial length. A/L (m)
cfc(1,5) = 1.00 && Flow loss coeffletent

&&
&& Junction 2 - Room 105 to Room 113, includes only flow path 4.
&&

area (1,2)=12.6
av1(1,2) = 20.7
cfc(1,2) = 1.00

&&
&& Junction 3 - Rcom 113 to Balance of Plant, ircludet only flow path 5.
L&

area (2|J) = 0.892
avl (2.5) = 1.46
cfc(2,5) = 1. 0

~

&&
&& Junction 4 - Room 113 to Room 115, includes only fit,w path 6.
&&

area (2.3) = 1.95
ay1(2,3) = 3.2
cfc(2,3) = 1.0

&&
&& Junction 5 - Room 115 to Balance of Plant. includes cr.ly flow path 7.
&&

area (3,5) = 1.95
av1(3,5) 3.2
cfc(3,5) = 1.00

h&
&& Junction 6 - Room 115 to Room 236, includes only flow path B.
&&

area (3,4) e 2.97
avl (3,4) = 4,8P
cic(3,4) = 1.00

&&
-

&& Junction 7 - Room 236 to Balance af Plant, includes flow paths 9,
&& - 10. 11, 12, and 13.
&&

areaf4,5) = 29,1
f avl (4,5) = 157

~

cfc(4,5) = 1.00+

&&
-11 Junction 8 - Balance of Flant to environment, includes only blowout
&& paths.
&&

area (5,6) = 46.5
avl (5,6) = 250.
cfc(5,6) = 1.00

&&

implicit
dropout

&&

&& ' Compartment and junction elevation data
&&

&& Ccepartir.ents
&&

elevel(1) = 169. && Center of mass elevation for Rm 105 (m)
elevel(2) = 169. && Center of mass elevation for Rm 113 (m)
elevel(3) = 163. && Center of mass elevation for Rm 115 (m)
elevel(4) = 175. && Center of mass elevation for Rm 236 (m)
elevel(5) = 185. && Center of mass elevation for Rm BOP (m)
elevel(6) = 185. && Center of mass elevation for Environment (m)

&&

&& Junctions
&&

elevfp(1,5)=167.

M-155
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elevfp(5,1)= 167.

elevfp(1,2)= 170.
elevfp(2.1)= 170.

elevfp(2,5)= 172.
elevfp(5,2)= 172.

elevfp(2,3)= 170.
elevfp(3,2)= 170.

elevfp(3,5)= ;70,
elevfp(5,3)= 170.

elevfp(3,4)= 172.
eleifp(4.3)= 172.

elevfp(4,5)= 173.
elevfp(5,4)= 173.

elevfp(5,6)=211.
elevfp(6.5)= 211.

&&
gg .-. ........................ Aerosol Options - -------- ----------- --------

&&
&& Section 3.2.4, p. 3-20
&&

&& aerosol
&& h2cv 1.De-8 0.693
&&

&& -------------------------------- T?mes - - ---------------------------------

&&
&& Section 3.2.6, p. 3-36

&&

times
1800, && Maximum CPU time limit (s)
0. && Problem start time (s)

&&

&& Time zone data
&&

&& System Edit End of
&& Ts is Ione

(s)LL ------ ------ ------
1. 10. 10.
5. 50 ' 100.-

20. 200. 500.
50. 100. 1000.
50. 100, 3000.

Ls .......................
eot
&&

a&& -------- - -- - - - - - - -- - - -- --- Ou t pu t Co n t r o l --- - - - - -- --- - - ----- -- - - -- -- - -
&&

&& Section 3.2.7, p. 3-38
&&

shortedt =2 && System ts between short edits
longedt =1 && Ts edits between long edits
ptf low && Print intercell flow data
praer && detailed aerosol inventortes
priow-ci && low"r cell model
prheat && heat transfer structure model
prengsys && engineered system model
title

B&W Plant Auxilliary Building Steam Propagation Model
Ftve Compartnet. Model - B5-2

&&

&&'
&& <========.a========== cell : nout and te ll Cont rol == ===== === = == ==== ==== === =

I
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&&

&& Section 3.3, p. 3-40
&&
g& ................ ..... ._.. Cell 1, Room 105 --------------- ---- - ------ -

cell I

control
nhtm=2 exslab=11 nsoatm=0 nspatm=7 naensy=1 jconc=1 jpool=1

eoi
title

Cell 1 Room 105 ~
&&
&& Upper Cell Input
&&5

geometry 1.134e3 5.49 && Cell volume and height (m3,m)
atmos =3 && Number of materials

1.01e5 '&& Pressure (Pas
305, && Tenperature (K)

n2 = 0.75 && Initial nitrogen fraction _

n: = D.20 && Initial oxygen fraction
h2ov = 0.05 && Initial water vapor fraction

strue
name = Ceiling && Name of structure
type = roof && fype of structure

#
shape * slab && Shape of structure
nslab = 10 && Number of nodes in structure
chrten = 18.7 && Characteristic length of structure (m)
slarea = 295. && Area (m2)
tunif = 305. && Initial uniform temperature (K)
compound conc conc conc conc conc conc conc conc conc conc=

x = 0. 046 .092 .138 .184 .230 .276 .322 .368 ,414 .457 && (m)
eot

&&
'

name = Walls && Name of structure
type = wall && Type of structure
shape = slab L& Shape of structure
nslab = 10 && Number of nodes in structure
ch,len = 5.49 && Characteristic length of structure (m) '
slares' = 298. && Area (m2)
tunif = 305 && Initial uniform temperature (K)
Compound Conc conc Conc conc conc conc conc Conc conc conca

0, .035 .070 .105 .140 .175 .210 .245 .280 .315 .351 && (m)x =

eot -

&&

condense
ht-tran on on on on on
overficw 1

.&&
&& Lower cell input
&&

low-cell
geometry. 295. && Area of layers in lower cell (m2)

bc y 305. && Basemat boundary condition temperature (K)
concrete

compas = 1 && Number cf materials
conc && Material
43200. && Mass of material

temp = 305, && Initial temperature
coi
pool

t erp = 305. && Initial temperature

eat
eol
&&

&& Engineered aafety systems
&&

engineer Spill 1 1 5 .152
overflow 1 5 1.74

eat

M-157

:



. . m g. o. . . . , .._ =~ - > _ . . - . - -_ _ _ , -

,
,

o
*

i

.

I

]g ~f

~

&&
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._ cell 2 ,-

A. control,

nhtm=2 mxslab=ll''nsoatm=4 nspatm=1000 naensy=1 jconc=5-jpool=1
:eo1'

>

title'

.. Cell 2. Room 113
: gy.

&& Upper Cell Input
:. && :

geometry -3.794e2 _6.10 && Cell volume and he t9 t (m3. m)h

atmost =3
~

(Pa)1.01e5 && Pressure
305. && Temperature (K)

f of- = 0.20-,

~~- n2 = 0.75
h2ov = 0.05

' && .

source =4- ,

&&
= && Blowdown'of saturated primary sysum water

'
.

&&
'r h2ov = 914 ,

Iflag = 2,s -

0.0 0.5 1.5 2.5 3.5%- ' t =

-G. _ 4.5 5.5 - 6.5 7. :i 8.5
-

V 9.5 -- 10.5 11. 5 -- 12.5 13,5

14.5 15.5 16.5 17.5 18.5"

J 19.5- 20.5 21.5 22.5 23.5s

y ~ 24.5 - 25.5 26.5 27.5' 28,5

29.5. -30.5 31.5 32.5 33.5'-
y- >
"

34.5 35.5- 36.5 17.5 38.5
39.5 40.5 41.5 42.5 43.5
44.5 45.5 46.5 47.5 48.5
49.5 50.5 51.5 52. 5 -- 53.5 --

54.5 55.5 56.5 57.5 58.5
59.5' -60.5 61.5 62.5 63.5
64.5 65.5 - 66.5 - 67.5. 68.5-
69.5" 70.5 -71.5 72,5 73.5

- 74.5 ' . '75.5 76.5 ~77.5 78.5
-79.5 80.5 81.5' 82.5 - 83.5 -

84 . 5 (- 85.5 -86.5 87.5 88.5
89.5 '90.5 91.5 :92~5 93.5.

_

94.5 95.5 96,5 97.5. 98.5
99.5 1100.0 Ilu.0 120.0 130.0

140.0 150.0 160.0 170.0! 180.0

.4 190.0- '200.0 -204.8 - 214.8 224.8
'

234.8 244.8- 254.8- 264.8 274.8
-284.8: 294.8 304.8 -314.8 - 324.8
334.8- 344.8 354.8 364.8 374.8

~

384.8 ' 394.8 - 404.8 414.8 424.8
3

434.8 444.8- 454.8 464.8 474.8
484.8 494.8 504.8 514.8 524,8
534.8 544.8 554.8 564.8 574.8
584.8- 594.8 604.8- G4.8 624.8,

634.8: 644.8 654.8 664.8- 674.8-
"

684.8 -694.8 704.8 714.8- 724.8
734.8 744.8 754.8 764.8 774;Ss

784.8: 794.8 804.8 814.8 : 824.8^

834.8 -844.8 854.8 864.8- 874.8
884.8 894.8 - 904.8 914.8 ' ~Si4.8

~ 934.8: :944.8 954.8 964.8 974.8
984.8- 994.8 1004.8 1014.8 1024.8

1034.8 -1044.8 1054.8 1064.8 1074.8.

1084.8 1094.8 1104.8 1114.8 1123.1
!!33.1 1143.1 1153.1 !!63.1 1173.1
1183.1 1193.1 1203.1 1213.1 1223.1
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1233.1 1243.1 1251.3 1261.9 1271.9
1281.9 1291.9 1301.9 1311,0 1321.9
1331.9 1341.9 1351.9 1361.9 1371.9
1361.9 1391.9 1401.7 1402.7 1403.7
1404.7 1405.7 1406.7 1407.7 1408.7
1409.7 1410.7 1411.7 1412.7 1413.7
1414.7 1415.7 1416.7 1417.7 1418.7
1419.7 1420.7 1421.7 1422.7 1423.7
1424.7 '425.7 1426.7 1427.7 1428.7
1429.7 1430.7 1431.7 1432.7 1433.7
1434.7 1435.7 1436.7 1437.7 1438.7
1439.7 1440.7 1441.7 1442.7 1443.7
1444.7 1445.7 1446.7 1447.7 1448.7
1449.7 1450.7 1451.7 1452.7 1453.7
1454.7 1455.7 1456.7 1457.7 1458.7
1459.7 1460.7 1461.7 1462.7 1463.7
1464.7 1465.7 1466.7 1467.7 1468.7
1469.7 1470.7 1471.7 1472.7 1473.7 --

1474.7 1475.7 1476.7 1477,7 1478.7
1479.7 1480.7 1481.7 1482.7 1483.7
1484.7 14B5.7 1485.7 1467.7 1488.7
1469.7 1490.7 1491.7 1492.7 1493.7
1494.7 1495.7 1496.7 1497.7 1493.7
1499.7 1500.7 1501.7 1502.7 1503.7
1504.7 1505.7 1506.7 1507.7 1508.7
1509.7 1510.7 1511.7 1512.7 1513.7
1514.7 1515.7 1516.7 1517.7 1518.7
1519.7 1520.7 1521.7 1522.7 1523.7
1524.7 1525.7 1526.7 1527.7 1528.7
1529.7 1530,7 1531.7 1532. 1533.7
1534.7 1535.7 1536.7 1537.i 1538.7
1539.7 1540.7 1541.7 1542.7 1543.1
1544.7 1545.7 1546.7 1547.7 1548.7
1549.7 1550.7 1551.7 1552.7 1553.7
1554.7 1555.7 1556.7 1557.7 1558.7
1559.7 1560.7 1561.7 1;C2.7 1563.7
1564,7 1565.7 1566.7 1567.7 1568.7
1569.7 1570.7 1571.7 1572.7 1573.?
1574.7 1575.7 1576.7 1577.7 1578.7
1579.7 1580.7 1581.7 1582.7 1583.7
1584.7 1585.7 1586.7 1587.7 1588.7
1589.7 1590.7 1591.7 1592.7 1593.7 -

1594.7 1595.7 1546.7 1597.7 1598.7
1599.7 1600.7 1601.7 1602.7 1603.7
1604.7 1605.7 1606.7 1607.7 1603.7
1609.7 1610.7 1611.7 1612.7 1613.7
1614.7 1615.7 1616.7 1617.7 1618.7
1619.7 1620.7 1621.7 1622.1 1923.7
1624.7 1625.7 1626.7 1627.7 1628.7
1629.7 1630.7 1631.7 1632.7 1633.7
1634.7 1635.7 1636 7 ~637.7 163B.7
1630.7 1640.7 1641.7 1642.7 1643.7
1644.7 1645.7 1646.7 1647.7 1648.7
1649.7 1650.7 1651.7 1652.7 1653.7
1654.7 1655.7 1656.7 1657.7 1653.7
1653.7 1660.7- 1661.7 1662.7 1663.7
1664.7 1605.7 1665.7 1667.7 1668.7
1669.7 1670.7 1671.7 1672.7 1673.7
1874.7 1675.7 1676.7 1677.7 1678.7
1679.7 1680.7 1651.7 1582.7 1683.7
1684.7 1085.7 1686.7 1687.7 1688.7
1689.7 1690.7 1691.7 1692.7 1693.7
1694.7 1695.7 1696.7 1697.7 1698.7
1699.7 1700.7 1701.7 1702.7 1703.7
1704.7 1705.7 1706.7 1707.7 1708.7
1709.7 1710.7 1711.7 1712.7 1713.7
1714.7 171 ". 7 172'. 7 1717.7 1718.7
1719.7 1720.7 1721.7 1722.1 1723.7
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1724.7 1725.7 1726.7! 1727.7- 1728.7
1729 7: 1730.7. 17J1. 7 -. 1722,7 :.1733.7

- 1734.7 1735,7 . 1736.7 1737.7 1738.7-

1739.7~ '1740.7 - 1141.7- 11742.7 1743.7
- 1744.7 1745.7- 1746.7 -1747.7 1748,1-

1749,7- - 1750.7 1751.7 1752.7 1753 7
-- ~ -1754.7 1755.7: 1756.7 1757.7 1758.7

1759.7- .1760.7. 1761.1 1762.7 1763.7
- 1764.7 1765.7_ 1766.7- 1767 7 1768.74

- -'1769,7-- 1770.7 .1771.7 1772.7 -1773.7
1774.7' 1775.7 1776.7 1777.7. 1778.7
1779.7- 1780.7. 1781.7 1782.7 1783.7
1784.1'- 1785.7 - 1786.7 1787,7 1788.7

-1789.7 1790.7' 1791.7 1792.7 1793.7y
~ -- 1794.7 1795.7., - 1796.7 1797.7 - 1798.7-

1799.7 1800.7- ' 1801.7 1802.7 ~1803,7
- 1804.7. 1805.7- 1806.1 1807.7 1808.7
1809.71 1810.7~ 1811,7 1812.7 1813.7
1814.7= 1815.7 1816.1 1817.7 1818.7
1819.7 . 1820.7 - 1821.7 1822.7- 18?3.7

-'1824.7-- 1825.7~ 1F26.7 1827.7- 1828.7
e1829.7 1830;7 1831.7 1832.7 1833.7 +

1834.7 1835.7 1836.1 1837.7 1838.7
.

- 1839.7 1840.7 1841.7 1842.7- 1843.7
1844.7 1845.7- 1846.7 1847.7- 1848.7
1849.7 1850.7- 1851.7 1852.7 11853.1:

1854,7: 1855.7 : 1856,7 1857.7 1858.1
1859.7 1860.7 1061.7 - 1862.7 1863.7
1864.7 1865.7s - 1866.7 1867.7 1868.7
1869.7 1870.7 1871.7 1872.7 1873.7-
1874.7 --1875.7- 1876.7 1877.7- 1878.7
1879,7 1880.7 1881.7 1882.7 -1883.7

'1864,7
~1890.7 1891.7 1892.7 1893.7
1885.7 1886.7 1887.7~ 1888.7

. 1889.7
1894.7 1895.7 1896.7 1897.7 1898.7
1899.7- 1900.7 1901.7 '1902.7 1903.7
1904.7 --1905.7 1906.7 1907.7-- 1908.7

- 1909.7 1910.7 1911.7- 1912.7 1913.7-:

1914.7~ ' 1915,7 1916.7~ 1917.7 1918.7.
*

. 1919.7 1920.7- 1921.7 1922.7 1923.7
:1924.7 1925.7 1926.7 1927.7 1928.7s

'1929.7-' ~1930.7 1931.7 1932.7 1933.7
'1934.7 1935.7 1936.7 1937.7 -1938.7~
;1939,7:- - 1940.7 1941.7 1942.7 _1943.7
1944.7 1945.7 1946.7 1947.7 1948,7. -

1949.7 1950 1 1951.7 1952.7 1953.7
1954.7~ 1955.7 1956.7- 1957.7 1958.7
1959.7 '1960.7 1961.7 1962.7 - 1963.7
1964.7. 1965.7 - 1966.7 1967,7 -1968,7--

1969.7 :- 1970.7 1971;7: 1972.7 1973.7-
1974.7 1975.7 1976.7 1977.7 1978.7
1979.7- 1980.7- -1981.71 1982.7- -1983.7

J 1984.7. ~1985.7.. 1986.7- 1987.7; 1988.7
:1989.7- 1990.7'- 1991.7 1992.7. 1993.7

j ~
.1999.7 - 2000.0- - 2010.0 : 2020.0_. 2030.0
1994.7 1995.7 1996.7 1997.7 1998.7

L _

2040.0 2050.0 -- 2060.0.- 2070.0 .2080.0
2090.0 2100.0 2110.0- 2120.0 2130.0
2140.0 2150.0-- 2160.0 12170.0- 2180.0> .-

|'-- 2190.0 2200.0: 2210.0- 2220.0 2230.0-

t - 2240.0 2250.0- 2260.0 2270.0 2280.0
L - - 2290.0 2300.0- ' 2310.0 2320.0 2330.0
li 2340.0 2350.0 2360.0 2370.0 2380.0
l - ' 2390.0 2400.0 - 2410.0 2420.0 2430.0

2440.0 2450.0 2460.0 2470.0 2480.0
:2430.0' 2500.0 2510.0 2520.0 2521.7
2531.7- - 2541.7 - 2551.7 2561.7. 2571.7
2581.7 2591.7 . 260117 2611.7 2621.7

|-
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2631.7 2641.7 2651.7 2661.7 2671.7
2681.7 2691.7 2701.7 2711.7 2721.7
2731.7 2741.7 2751.7 2161.7 2771.7
2781.7 2791.7 2801.7 2803.2 2813.1
2823.1 2833.1 2843.1 2853.1 2663.1

2873.1 2e83.1 2893.1 2903.1 2913.1

25t3.1 ?933.1 2943.1 2953.1 2963.1
7913.1 2983.1 2993.1 3003.1 3013.1
3023.1 3033.1 3043.1 3053.1 3063.1
3073.1 3083.1 3093.1 3103.1 3113.1
3123.1 3133.1 3143.1 3153.1 3163.1
3173.1 3183.1 3193.1 3203.1 3213.1
3223.1 3233.1 ?.243.1 3253.1 3263.1
3273.1 3283.1 3293.1 3303.1 3312.1
3323.1 3333.1 3343.1 3353.1 3363.1
3373.1 3383.1 3393.1 3403.1 3413.1
?423.1 3433.1 3443.1 3453.1 3463.1
3473.1 3483.) 3493.1 3503.1 3513.1 _.

3523.1 3533.1 3543.1 3553.1 3563.1
3573.1 3563.1 3593.1

0.L 129.6 180.3 192.7 193.1mass =
316.4 1081,9 1858.9 138.5 87.6

73.9 70.7 10.0 70.0 70.0
70,0 70.5 71.8 73.1 74.3
75.4 76.2 76.9 77.5 78.2
78.8 79.4 79.9 ?0.5 81.0
81.5 82.0 82.4 82.8 83.2
63.5 84.0 84.3 84.6 84.9
85.2 85.4 85.6 85.8 86.0
86.2 86.4 86.5 86.6 66.7 ,

86.8 86.9 87.0 87.0 87.1
87.1 87.1 87.1 87.0 87.0
86.9 86.9 86.8 66.7 86.6
86.4 86.3 86.1 86.0 85.0
83.6 85.4 85.2 85.0 84.8
84.5 84.3 84.0 83.7 83.4
83.2 82.9 62.6 82.3 82.0
81.7 81.3 81.0 80.6 80.2
79.9 79.5 79.1 78.8 78.4
78.0 77.5 77.0 76.5 76.0
75.5 75.3 71.6 70.B 7' .1
69.4 68.5 67.2 65.9 64.4
62,6 60.5 59.5 57 3 54.9
52.3 49.7 47.1 55.6 54.2
52.9 51.7 50 5 49.5 48.7
48.1 47.6 47.2 46.8 46.2
45.6 45.0 44.2 43.4 42.6
41.7 40 B 39.9 38.9 37.8
36.3 35.3 34.1 33.0 32.1
31.6 30.7 30.5 29.7 28.9
28.0 27.1 26.3 25.5 24.7
24.0 23.4 22.8 22.2 21.7
ta.i 20.6 23.2 22.8 22.5
22.1 21.7 21.3 20.9 21.9
20.3 20.1 20.0 19.9 19.7
19.6 19.5 19.4 19.3 19.1
19.0 18.9 18.9 18.6 18.4
18.2 18.0 '7.8 17.6 17.4.

17.3 17.1 17.0 16.9 16.8
16.7 16.6 16.5 16.4 16.4
13.3 16.2 16.2 16.2 16.2
16.1 16.0 15.9 15.8 15.7
15.6 15.6 15.4 15.3 15.3
15.2 15.3 15.3 15.1 15 4
15.3 15.3 15.3 15.' 16.0
16.7 15.8 13.9 15.6 16.0
15.9 14.4 16.0 16.4 16.0
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'16.2- 16.2 -16.2 16.2 16.2-
' --' = -16.2 16.2 '16.2 16,2 16.2

16.2 16.2: 16.2- 16.2- -16.2,s
16.2 16. 2. - 16.2 16'2 lb,2.

16.2- 16.2 _16. 2 -- 16.2 16.2
16.2 16.2 16.2- 16.2 16.2
1E.2 16.2- 16.2- 16.2- 16.2-= .

-16.2 16.2- 16.2 16.2 16.2
- 16. 2 : 16.2 -!6.2 '16.2 16.2

'

16.2- 16.2. 16.2 16.23 16.2
'

16.2- 16.2- 16.2 16.2 16.2 -
16.2- 16.2 16.2- 16.2- 16.2
16.2- 16.2 - -16.2 16.2- 16.2

, 16.2 16.2 16.2 16.2 16.2
If 16.2 16.2 16.1 16.1
16.1 16.1 16.1 16.1 16.1-
16.1 16.1.- 16.1 16.1- 16.1
16.1 16.1- : 16.1 16.1 16.1

- 16.1 : 16.1 16.1- 16.1 16.0
| 16.0 - 16.0- 16.0 16,0 16.0
16.0 16,0~ 16.0 !$.0 16.01o

16.0- 16.0. 16.0 16.0 16.0
15.9 - -15.9 15.9 15.9 15.9
15.9- 15.9- 15.9 15.9 15.9

- 15.9 . i15.9 15.9 15.9. 15 9
15,8 ?S.C 15.8 15.8'- 15.8

'15.8
~ 15.8~ 15.8 15,7 15.-7

15.8 15.8 15.8 15.8
15.8

- - 15.7 : '15.7 15.7- 15.7 15.7 "

.15,7 .15.7 -15.7 15.7 15.1
15.7 15.7 15.7 15.7 - 15.6
15.6- 15.6 15.65 15.6 15.6
15.f 15.6- :15.6 15'6 15.6.

115.6: 15.6 15.6: 15.6- 15.6
15.6 15.6 15.6 15.6 15.6
15.6 15.5 - 15.5 15.5- 15.5
15.5 15.5 15.5- 15.5 15.5

- 15. 5~ 15.5- 15,5 15.5 15.5
.15.5- .15 ' 6 - 15. 5 -. 15.61 15.6.

15.6 15.6' 15.6- 15.5 15.5'
15.5 -15.5 15.5 15.5 15.5-
15.5 15.5- 15.5 15.6 =15.6

'15.6 : 15.6' 15.6 ._15. 6 - 15.6-
"15.6 15.6 15.6 15.5. 15.6
15.6? ~15.6. 15.6 15.6 -- 15.6

'

15. 7 = 15.7 -15 6 15.5 15.5 --
15.5' -15.5 15.6 15.6 =15,7

.. 16.0. 16.1- 15.2 15.3 15.3"
15.3 15.3- 15.4 15.3 15.2
15.3 .15. 3 ' -15.4 15.4. 15.3-*

i; 115.2 .15.2 '15.2 15.2 15.3
15.3 15.4 .15.4 15.6 -16.0
16.2- 16.4 '16.4 15.2 13.6

(M 14.4 15.2 15.2 E15.5 15.9
16.1- 16.3' 16.6- ;18 9 17.1
17.3 17.5- 17.7 17.9 18.0
18.2- ,18.4 18.5 18.6 18.8

'18.9 19.0 .19.1 19.2. 19,3 '

~

.19.3- 19.5 19.5 19. 6 . . - 19.6 . -:

19,7 .- 19.7 19.7 19.7- 19.8
19.8 19.8 19,8 19.8 19.8
19.8 19.8 19.E - - 19.8 : 19.8

-- 19. 8 - 19.7 19.7- 19.7 '19.7
19.7: 19.6- 19.6 19.6- 19.6'~

19.5 19.5 19 A 19.4 19.3 -

I. 19.3 19.2 19.1 19.1 19.0 -

| 19.0 '19.0. 18.9 18.9 18.9
f~ 18.8 18.8- '18.7. 16.7 18 6
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18.6 18.5' 18.4 18.4 18.5
18.6 18.4 18.3 18.3 1B.3
18.3 *B.3 18.1 17.5 17.7.

17.6 11,8 17.6 17.4 17.5
17.3 17.3 17.2 17.1 17.1
17.0 17.0 17.0 17.0 16.9
16.9 16.9 16.9 16.9 16.9
16.9 17.C 17.0 17.0 17.0
17.1 17.1 17.1 17.2 17.2
17.2 17.3 17.3 17.4 17.4

-17.5 17.5 17.5 17.6 17.6
17.7 17.7 17.8 17.9 17.9
17,9 1B.0 18.0 18.0 18.1
18.1 18.1 18.1 18.1 IB.1
18.1 18.2 18.2 18.2 18.2
18.2 18.2 18.2 18.1 18.0
18.0 18.0 18.0 18.0 18.0
18.0 18.0 18.0 18.0 18.0 -.

18.0 18.0 17,9 17.9 17.9
17.9 17.9 17.9 17.9 17.9
17.8 17.8 17.8 17.8 17.8
17.8 17.8 17.8 17.7 17.7
17.7 17.7 17.7 17.6 17.6
17.6 17.6 17.5 17.5 17.5
17.5 17.5 17.4 17.4 17.4
17.4 17.4 17.3 17.3 17.3
17.3 17.2 17.2 17.2 17.2
17.2 17.1 17.1 17.1 17.1
17.1 17.1 17.1 17.0 17.0
17.0 17.0 17.0 li.0 17.0
17.0 11.0 17.0 16.9 16.9
16.9 16.9 16.9 16.9 16.9
16 5 16.9 16.9 16.9 16.9
16.9 16.9 16.9 16.9 16.9
16.9 16.9 16 4 16.9 16.9
16.9 16.9 16 16.9 16.9
16.9 16.9 16.9 16.8 16.8
^16.8 16.8 16.8 16.6 16.8
16.8 16.8 16.8 16.8 16.8
16.8 16.7 16.7 16.7 16.7
16.7 16.6 16.6 16.6 16,6

16.6 16.5 16.5 16.5 16.6 -

16.5 16.6 16.5 16.5 16.5
"

16.5 16.4 16.4 16.4 16.4
16.3 16.3 16.3 16.3 16.3
16.3 16.2 15.2 16.2 16.2
16.2 16.1 16.1 16.1 16.1
16.1 16,1 16.0 16.0 16.0'

16.0 16.0 15.9 15.9 15.9
15.9 15.9 15.9 15.8 15.8
15.8 15.8 15.8 15.8 15.7
15.7 15.7 15.5 15.3 15.2
15.1 14.9 14.7 14.6 14.4
14.3 14.1 14.6 13.4 17.8
12 ' 17.8 10.3 12.3 15.5
13.a 12.2 10.8- 10.6 17.7
10.5 15.6 9.5 10.5 19.7
10.1 10.4 21.7- 10.6 10.1
11.3 23.0 13.3 1C 1 10.2
18.3 13.6 24.8 30.1 25.9
30.1 31.5 35.3 35.8 40.4
42.2 43.6 44.8 40.7 38.3
47.8 47.3 (7.8 48.3 48,7
49.1 49.4 49.7 50.0 50.2
50.5 50.7 51.0 51.2 51.4
51.0 51.8 53.8 55.2 45.5
46.6 61.8 52.4 47.1 46.0
51.0 4B.9 43.4 49.4 59.0

>
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h

53.9 56.7 43.3 48.5 48.2
18.1 65.5 35.9 44.9 16.5
39.5 193.3 56.4 33.5 44.2
35.0 34.5 69.8 30.0 36.7
40.6 167.6 29.4 30.3 17,0

76.6 46.1 35.2 23.6 22 3
24,9 20.1 33.4 39.7 12.9

148.4 15.0 12,7 25.4 28.3
11.0 21.6 75.8 9.0 .1

3B.7 8' 6 18.3 37.9 1*.2
19.4 2o.1 13.9 27,4 35.1
46,0 59.9 343.8 20,4 22.1
24.6 15.8 45,6 51.6 13.9
36.5 36.0 22.5 46.4 40.5
33.3 67.3 40.5 25.3 25.8
10.2 21.4 3B,6

enth - 158119.7 15B227.3 158224.4 15B2?5.9 158227.3
158231.8 158290.1 200020.9 801773.9 739475.9
'17309.5 710926.9 7093?8.2 708997.9 708972.0
709051,6 709962.1 712237.S 714723.1 710948.4
719030.4 720731.1 722092.6 723370.2 724584.8
725732.9 720030.3 727861.6 728883.3 729840.0
730755.5 731626.6 732454.2 733232.6 733982.9
734699.7 735379.2 735984.2 736521.3 737021.4
737490.4 737931.1 738343.2 738727 3 739081.0
739406.4 739701.6 739975.8 740219.4 740435.4
74062# 1 740785.1 /40918.6 741025.1 741105.0
741159.0 741187.4 741690.4 741166.6 741122.0
741053.6 740961.8 740846.1 740707.2 740545.2
740353.B 740159.9 739935.2 739590.4 739426.2
739143.2 73B841.9 738522.9 738185.7 737829.4
73'450.4 737038.1 736603.1 736156.5 735705.2
735150.3 734?92.2 734320.8 733828.8 733315.4
732181.4 732212.5 73161B.5 731010.4 730393.1
729''69.6 729142.3 728513.2 727984.8 727258.9
726500.8 725671.6 724754.8 723B47.2 722956.5
722065.6 721659.0 715014,9 713975.0 713141.8
712611.8 711530.6 709910.0 708015.9 705624.1
702064.4 699061.7 697194.5 693005.6 668192.2
612777.9 676902.8 670659 7 694372.2 692257.0
6!100D5 4 BS3054.6 686163.1 684603.9 683478.6
082749.9 682227.4 681986.2 681537.4 680834.9
67til 6.2 678834.3 677556.9 675B80.1 673988.2
fd1333.6 669684.8 667475.7 664668.4 661817.4
057370.0 654055.8 650935.4 647915.2 644884.2
613106.8 639898.3 638623 4 635707.2 632431.1
629020.4 625527.4 622024.9 618310.1 615047.8
611596.8 s18399.0 F05316.4 602375.1 599389.2

*59tJ20.0 5s1215.0 616752.3 614416.6- 612202.2
600997..! 60 606.5 605179.7 602860.1 603A60.2
597345.3 5' 5503.9 593669.6 591843.9 590032.1
565239.5 F36453.2 584804.4 583027.2 561271.2
579531.1 677?94.5 576019.1 573958.9 571776.8
Sli96?9.6 567515.6 565414.3 563159.6 561125.9
5t9112.1 557095.1 555105.3 553148.6 551217 '3
540311.2 547424.7 545566.2 543758.9 541994.4
540?56.2 538603.6 537009.8 535496.B 534296.5
532671.4 530901.1 529160.1 527457.2 525799.1-
524603.6 523587.1 520B74.9 519416.4 518017.0
516685.0 516124.5 513376.3 512901.8 512945.6
51l716.2 510283.4 509077.4 507801.2 510549.6
512647.0 507684.8 492006.9 503425.8 505358.6
503450.1 492980.8 502774.3 504377.4 502896.8
50309B.3 503112.B 503109.9 503008.1 502307.0
502B42.4 502780.0 502705.6 502618.7 502531.2
502451.3 502371.4 502287.2 502201.0 5C?l15.3
50?030 5 501945.4 501856.8 501775.7 501605.3
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501599.9 501516.4 501426.1 501338.3 501251.2
501163.0 501075.0 500986.8 500899.3 500811.4
50J722.4 500533.9 500545.9 500455.6 500362.3
500272.1 500185.2 500099.2 499992.4 499910.4
499820.7 499730.2 499640.6 499550.4 499460.1
499370.6 499298.7 499241.4 499151.8 499073.4
49B993.8 498909,8 498803.6 498682.7 498594.9
498503.6 498412.0 493314.? 498216.3 498124.2
498031.7 497937.2 497839.9 497741.2 497644.0
497545.8 497445.5 497344.8 497242.9 497139.8
497036.5 496931.6 496824.6 496719.2 496613.4
496506.6 496400.4 496293.4 496185.1 496077.3
495968.8 495859.2 495750.0 495640.2 495529.2
495418.6 495307.2 495194,8 w95082.8 494970.3

'

494S56.8 494744.2 494531.1 494516.7 494402.8
494288.7 494173.3 494058.7 493943.2 493B26.2
493710.1 493593.7 493475.8 493358.4 493240.3
493121.0 493002.4 49?883.5 492763.7 492644 5 - - -

492523,6 492403.7 492286.3 492167.2 492:43.1
491923.4 491802.4 491680.3 431557.5 49 s36.0
491318.1 491200.4 491080.7 400958.8 430831.9
490633.2 490561.7 490446.4 490329.2 e90210.9
490095.2 489976,7 409856.3 489736.2 489615.6
4B9493.7 489403.6 489118.8 488625.4 468695.8
488665.6 453621.4 488523.4 488448.1 488325.8
488162.0 488033.8 487904.E 487785.2 487628.8
487503.8 487A13.2 487305.3 487233.6 4B7132.5
487026.6 486932.0 486839.6 -436743.4 4S6647.6
486550.8 486454.2 486365.1 486265.2 486179.0
486077.0 486009.0 485938,0 485856.3 485807,5
485738.7 485684.3 485617.9 485555.1 485492.9
485428.5 485366.0 - 485305.1 485242.7 485182.1
485123.0 485061.6 485003.9 484947.5 484885.0

"
484826.4 4B4761.9 484694.4 484632.8 484580.0
484740.7 484984.9 484758.4 484785.6 484874.5
484862.9 4848S6.4 4B4628.3 484227.8 48403f.3
48;376.1- 484049.7 484154.8 4B4109.4 4B4041.3
484038.5 484063.7 484094.8 48410s.8 484072.1
484042.4 484035.3 484011.9 483977.5 483931.2
483831.2 483833.6 463775.8 483715.9 48380a.5 !484104.0 484102.3 483784.3 483999.2 484097.2
484283.9 484217.7 483661.2 483412.4 483142.9 -

483167.7 483321.6 483441.3 483550.2 483781.1
485563.1 486109.5-- 482082.7 481911.0 481994.3
481998.0 482195.5 482398.5 482023.8 481575.0
4819i5.9 482057.5 4B2242.2 482317.6 481837,1
481344.8 481243.8 481138.5 481129.9 481354.5
481736.1 481891.2 481780.8 482605.9 484615.5
485701.1 486569.8 486403.9 479936.3 471353.8

i 476089.3 480330.4 480356.5 481788.5 483664.2 .

484686.2 485813.9 487225.6 488244.0 489258.5
490229.2 491248.3 492209.3 493156.8 493976.9
494784.8 495519.2 496221.2 496876.? 497467.4
499014.8 498535.7 499009.5 499430.2 499722.4
500109.3 500612.6 501056.4 5011A5.0 501408.8
501654.8 501759.9 501864.0 501980.3 502044.3
502104.0 502151.2 502192.2 502208.8 502220.8
502222.0 502211.1 502191.5 502171.2 502123.3
502071.8 502022.2 501951.2 501872.1 501781.8
501682.3 501573.1 501449.1 501341.9 501191.6
501039.6 500879.3 500701.2 500497.9 500250.5
499914.3 499532.5 499202.6 499026.2 498848.2
498746.8 498589.8 498435.0 498342.0 498282.0
493140.3 497891.6 497652.3 497332.9 497096.8
496870.6 436551-5 496060.6 496262.5 496523.2.

497200.3 496384.6 495783 5 495979.4 495983.6
495919.8 495702.1 495201.9 494372.8 493506.3
492932.0 492866.3 492920.5 492?96.8 491639.2
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"
- 7491628.3 f491638.14 '441294J1'- "490949.2 490843.3

s
- -490721,5'. 490580.2C 190554.4- .4 * 31.1 490311.6

:490366.2- 490356.91 + 490299.6 490411.7 490381.4'

490473.5: 490619.8 49072B.8 740830.2 :490899.1
=.491086.6' 491285;l- 491444.7~ .491620.2-- 491833.6

492247.8 -492469.4 -492691.2 492912.8492043,G: 1

1493146.3- ~ 493376.6 493598,4 -493829.0 494053.5- +

494226.2~ !4944/9.4 1494669.3 495184,7 495363.0--
T 495480.6 '495686.9 = 495878.5 - 496005.3 496112.4

496194.5 ~496355.1. 496417.6 496616,8 496643.9

|496693.2 496725.4-- 496819.3: 496915.2 496883.5-
496908.6- 496974..?' 496981.4 496883.0 .496530,7-
496331.5~. 496333.7- :496432.31 -496436.7 496538.5
496539.7 496528.8 496486.8 496528.0 496559.4
496612.4 -496597.6^ 496612.3 496595.8 -496625.6
496616.3' 496641.1 496619.7- 496589.2. 496604.2

T 496550.6 496595.7 ?496591.0' 496636.2 496553.04
,

496619.41 '496626.2 =496562.3' 496500.8 496519.6 :

,36494.7-- 496435.9- 496430.2 496405.0 496357.4 !'' '

'

496354.4 496322.1-' 496272.8 496276.1 1496244.7
<496194.8 :496195.5- :496168;l 496120.5 '496125.4-

,'

'496032d 496009.4 495992.2^ - -496W9.0
'.496039.4:5 1 j 496030.2 ' 496057.8 L496061.'2 496050.8- 496097.9i

496138.9 :496164.5 - 496191.4 496224.6- .496264.4
.496307.2 496343.2 '496387.2- 496434.6t ~ 496477.7 -

'

496528.3 496584.4 496589.5 496647.7 496716.5
t496921!0 -496914.6! 496911.1 496987.5 491050.81

497133.3L 497316.2- |497234.7 497385.7 497452.6 ,

497470.9 497552.2? 497727.9 497762.8 497839,7
- ;497904.3 :498015.5 49B126.8 498176.3- 498284.5

- 498360.7- 498437.2 498514.6- 498621.3 498684.6
1498813.7 L498955.1 499024,2 499094.3 499118,1

499294.7i i499253.2- 499439.5 499555.1 499576.8
499698.7.- .499725,7' 499843.1 499991.8 499995.7

1500087.3 500217.1 500253.8 500465.8- 500588.2
500616.2- 1500605.5 -500697.4 .500806.1 500867.64

1

-500875,8 ; 50096L 2 >501065.7. 501243.8 - 501374.4
501358.'4 501218.0 501476.2 501414.1 501833.2

.-502089;8 .501984 8-- 501847.2 501905.6- 502063.9
502186;2 ;502233i2J -502247;1.- 502329.1 502443.2
502560,7 +:502653.4 502731,0:- 502824.6 502936.S'

', . 503055.0L ;503171.3L-. ' 503286.6 T 5034'11.1 503520.!-;
-503630.4- 503745.3 50386123 :503986.8 4504112.2-
504239.9- 504368.7c 504497.4- 504631.8 -504769.8.-.

504907,4- .505047.6 505189.S' .505332.3. 505478.6-
' _,' T505627.9- 505776.6 505928.7- 506081.8 - 506236.2- -

-

506301J $06551,6t <506709.8 506871'.8- :507035.3
'507200,9- 507255.7 : 508830.2: 510269.1 517467.3-1

514797.2 $17280.5' 519964.8' -522849.5 =525973.6<' ,
520298.2L -532546|1T 536079.9 536775.9 '529923.5.

Ib 117303.6- 516278.6 $17827.9L ~508366.2 506544.3
,

[_,
,

~_.bO7 008.1. '50341547| :502145;2- $14348.3 '507249.9
509043.2' E504951i2 514045 5 ~498842.6 510093.9.#

L508808.2' .500493.4 507479.2- 511664.1 499990.9 ,

4500438.6 507298.9 511570.2 506069.8 498170.8
<

- "503978.9: 1517406.3' -1523997.4 554966.4~ 1562750.3.-

J - 553098.6 569402;8E -575856;3 575055 0 580318.04

^585552.4* 589292.8 592230.4- 582566.3 ~ 601018;4
572876.5 ,

59"d5R.9-! 598138.92 -599301.4. ^600233.2-
~ ~ * J /9.11 602255.6'> 602763.51 603216.8 603617.4,

6W986.71 604320.l? 604619.5 ~604697.0 605155.8
'605375.0L L605572.7: .611807.5 610863.6 694977.0
~ 598220.9 --. 605815i1~ 620290.3 610643.5 597061.5

,

604008.9 '596579.9 600616;5 606329.9 601491.9 -

-620321.! 612820.9' 154136.8 591190.7 611101.1.

630472.3 '509093.1 624696.5 602110.7 569970.2
-609474.1 593093.4 576145.4- 620b94.4 591197.6

576664.2 573551.6 593672.5- 565813.9 562640.9

i:
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601482.4 585634.5 572019.6 552365.2 565140 a
585228.1 557787.9 559249.9 527572.1 531403.7
564263.6 549020.9 549939.1 556338.2 580349.6
581261.8 605545.5 T99064.2 603206.9 570482.6
560178.6 600449.8 572579.2 564005.6 53t288.3
559654.4 550652.9 606809.3 547090.9 584522.1
558326.2 571025.2 574650.6 541837.4 563282.1
564435.1 58A453.8 545579.2. 553446.7 577896.8
569475.7 551011.0 593928.9 591056.8 566946.3
575514.6 563008.6 587210.4 566057.7 581234.0
574262.8 567689.1 .577991.0 575992.9 564074.6
562345.1 569967.5 570910.3

eot
&&

&& Blowdown of primary system steam
&&

n2ov = 914
_

U iflag = 2
_.

0.0 0.5 1.5 2.5 3.51 =

/. 5 5.5 6.5 7.5 8.5
9.5 10.5 11.5 !?.5 13.5

14.5 15.5 16.5 17.5 18.5
19.5 20.5 21.5 22.5 23.5
24.5 25.5 26.5- 27.5 28.5
29.5 30.5 31.5 32.5 33.5
34.5 35.5 36.5 37.5 38.5
39.5 40.5 41.5 42.5 43.5
44.5 45.5 46.5 47.5 48.5
49.5 50.5 51.5 52.5 53.5
54.5 55.5 56.5 57.5 58.5
59.5 60.5 61.5 62.5 63.5

*64.5 65.5 66.5 67.5 68.5
69.5 70.5 71.h 72.5 73.5
74.5 75.5 76.5 77.5 76.S
79,5 80.5 31.5 82.5 83.5
84.5 85.5 86.5 87.5 88.5
89.5 90.5 91.5 92.5 93.5
94.5 95.5 96.5 97.5 98.5
99.5 100.0 110.0 120.0 130.0

140.0 150.0 160.0 170.0 180.0
190.0 200.0 204.8 214.8 224.8 _

234.8 244.8 254.8 264.8 274.8
284.8 294.8 304.8 314.8 324.8
334.8 344.8 354.8 364.8 374.8
384.8 394.8 404.8 414.8 424.B
434.8 444.8 454.8 464.8 -474.8
484.8 494.8 504.8 514.8 524.8
534.8 544.8 554.8 564.8 574.8
584.8 594.8.. 604.8 614.8 624.8
634.8 644.8 654.8 664.8 674.8
684.8 694.8 704.8 714,8 724.8
734.8 744.8 754.2 764.8 774.8
784.8 794.8 8s4.8 814.8 824.8
834.8 844.8 814.8 864.8 874.8
884 8 894.8 594.8 914.8 924.8
934.8 944.8 954.8 964.8 974.8
984.8 994.8 1004.8 1014.8 1024.8

1034.8 -1044.8 1054.8 1064.8 1074.8
1084.8 1024 8 1104.8 1114.8 1123.1
1133.1 114J.1 1153.1 1163.1 1173.1
1183.1 1193.1 -1203.1 1213.1 1223.1
1233.1 1243.1 -1251.9 1261.9 1271.9
1281.9 1791.9 1301.9 1311 9 1321.9
1331.9 1341.9 1351.9 1361.9 1371.9
1381.9 1391.9 1401.7 1402.7 1403.7
1404.7 1405.7 1406.7 1407.7 1408.7
1409.7 1410.7 1411.7 1412.7 1413.7
1414.7 1415.7 1416.7 1417.7 1418.7
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1419.7 14?0.7 1421.7 1422.7 1423.7
424.7 1425.7 1426.7 1427.7 1428.7

1429.7 1430.7 1431.7 1432.7 1433.7
1434.7 1435.7 1436.7 1437.7 1438.7
1439.7 1440.7 1441.7 1442.7 1443.7
1444.7 1445.7 1446.7 1447.7 1448.7
1449.7 1450.7 1451.7 1452.7 1453.7
1454.7 1455.7 1456.7 1457.7 1458.7
1459.7 1460.7 1461.7 1462.7 1463.7
1464.7 1465.7 1466.7 1467.7 1468.7
1469.7 1470.7 1471.7 1472.7 1473.7
1474.7 1475.7 1476.7 1477.7 1478.7
1479.7 1480.7 14B1.7 14B2.7 1483.7
14B4.7 14B5.7 1486.7 14B7.7 1488.7
1489.7 1490.7 1491,7 1492.7 1493.7
1494.7 1495.7 1496.7 1437.7 1498.7
1499.7 1500.7 1501.7 1502.7 1503.7
1504.7 1505.7 1506.7 1507.7 1508,7
1509.7 1510.7 1511.7 1512.7 1513.7
1514.7 1515.7 1516.1 1517.7 1518.7
1519.7 1520.7 1521.7 1522.7 1523.7
1524.7 1525.7 1526.7 1527.7 1528.7
152s.7 1530.7 1531.7 1532.7 1533.7
1534.7 1535.7 1536.7 1537.7 1538.7
1539.7 1540.7 154 7 1542.7 1543.7
1544.7 1545.7 1546.7 1547.7 1543.7
1549.7 1550.7 1551.7 1552.7 1553.7
1554.7 1555.7 1556.7 1557.7 1558.7
1559.7 1560.7 1561.7 1562.7 1563.7
1564.7 1565.7 1566.7 1567.7 1568.7
1569.7 1570.7 1571.7 1572.7 1573,7
1574.7 1575.7 1576.7 1577.7 1578.7
1579.7 1580.7 1581.7 1582.7 1583.7
1564.7 1585.7 1586.7 1587.7 1588.7
1589.7 1590.7 1591.7 1592.7 1593.7
1594.7 1595.7 1596.7 1597 7 1598.7
1599.7 1600.7 1601.7 1602.7 1603.7
1604.7 1605.7 1606.7 1607.7 1608.7
1609.7 1610.7 1611,7 1612.7 1613.7
1614.7 1615.7 1616.7 1617.7 1618.7
1619.7 1620.7 1621.7 1622,7 1623.7
1624.7 1625.7 1626.7 1627.7 1628.7.
1629.7 1630.7 1631.7 1632.7 1633.7
1634.7 1635.7 1636.7 1637.7 1638.7
1639,7 1640.7 1641.7 1642.7 1643.7
1644.7 1645.7 1646.7 1647.7 1648.7
1649.7 1650.7 1651.7 1652.7 1653.7
1654.7 1655.7 1656.7 1657.7 1658.7
1659.7 16EO.7 1661.7 1662.7 1663.7
1664.7 166, 7 1666.7 1667.7 1668.7
1669.7 1670.7 1671.7 1672.7 1673.7
1674.7 167f.7 1676.7 1677.7 1678.7
1679.7 1680.7 1681.7 1682.7 1683.7
1684.7 1685.7 1685.7 1687.7 1688,7

1689.7 1690.7 1691.7 1692.7 1593.7
1694.7 1695.7 1696.7 1697.7 1698.7
1699.7 1700.7 1701.7 1702.7 1703.7
1704.7 1705.7 1706.7' 1707.7 1708.7
1709.7 1710.7 1711.7 1712.7 1713.7
171A.7 1715.7 1716.7 1717.7 1718.7
1719.7 1720.7 1721.7 1722.7 1723.1
1724.7 1725.7 1726,7 1727.7 1728.7
1729.7 1730.7 1731.7 1732.7 1733.7
1734.7 1735.7 1736.7 1737.7 1738.7
1739.7 1740.7 1741.7 1742.7 1743.7
1744.7 1745.7 1746.7 1747.7 1748.7
1749.7 1750.7 1751.7 1752.7 1753.7 1

1754.7 1755.7 1756.7 1757.7 1758.7 |
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T' ,l'5947L , 1763.7; 1761.7 1762.7- 1763.7
.1764.7< 1765/t: 1763.7. 1767.< L768.7
:1769.7 1770.7 :1771.7 1772.7 1773.7s

1774.7- -1775.7 -1776.7 1777.7 1778,7-
1779.7- 1780.7, --1781.7' 1782.7 1783.7
1784.7 1785.7- 1786.7 -1787.7 1788.7

~1789.7 1790.7 =1791.7 '1792.7- "1793.7
1794.7 1795.7-- 1796.7 -1797.7- '1798.7 ,

1793.7: 1800,7- -1801.7. 1802.7 1803.7
1804,7 1005.7 1806.7 1807.7 1808.7
1809.7 1810.7. 1811.7 1812.7 1813.7
1814.7 1815.7 1816.7 1817.7 1818.7

"1819.7' 1820.7 -1821.7. 1822.7 1823.7
'

1824.7 1825.7 1826.7. 1827.7 1828.7'

1829,7: '1830.7- 1831.7: 1832.7 1833;7
1834.7L 1835.7 1836.7 1837.7 1838.7
1839.7 1840.7' 1841.7 .1842.7 1643.7

-1844.7 .1845.7 1846.7- 1847.~7 1848.7
1849.7 -1850.7- 1851.7 '1852.7 1853.7
1854.7- 1855.7 1856.7 1857.7 1858.7
1859.7: 1860.7- 1861.7 1862,7 166Y.7
1864.7' 1865.7 1866.7 1867.7 1868.7-
1869.7- 1870.7 1871.7 1872.7 1873.7
1874,7' 1875.7 - 1876.7 1877.7 1878.7

'

.1879.7 :1880.71 1881.7 1882.7 1883.7
-1884i7.- -1885.72 1886.7 1887.7 1888.7
-1889.7 1890.7 1891.7- 1892.7 1893.7

1894.'7- 1895.7-- 1896.7' 1897.7 1898.7
L 1899. 7 , 1900.7 1901-7- 1902.7- 1903.7.

1904.7- 1905.7 _1906.7 1907.7 1908.7
~1909.7t "1910.7- '1911.7 -1912.7- 1913;7
'1914',7 1915.7- 1916.7 '1917.7 1918,7
1919.7 1920.7 .1921.7 1922.7 1923.7

'1924.7 1925.7' '1926.7 1927.7 1928.7
1929.7 1930.7 1931.7- 1932.1 1933.7

'19J4.7, 1935.7; .1936.7 1937.7 1938.7--
1939,7- -1940.F 1941.7- 1942.7 1943.7.
1944;7 1945.7- 1946.7 1947.7- 1948.7

-1949;7 .1950.7 1951.7 1952.7 1953.7'

.1954.7 1955.71 1956.7 1957.7 -- 1958.7
1959.7 1960.7- ~1961.7 1962.7= 1963.7-

-1964.7 '1965.7- 1968.7- '1967.7 ~1968.7-
1969.7 L1970.7 971.7 11972.7: -1973.74

1974.7. 1975.7'- 1976.7 1977.7' 1978.7
1979.7 1980.7'' 1981.7 1982.7 :1983.7_
1954.7' 1985,7 1986.7 1987.7 1988.7-
1989.7- 1990.7 1991.7 1992.7 1993.7

:1994.7 1995J7 1996.7 1997.7 1998.7-
~ 1999.7 - 2000.0 2010.0= 2020.0 2030.0
2040.0 2050.0 2060.0 2070.0 2080.0-

*
2090.0 2100.0 2110.0 2120.0 2130.0
2140.0- 2150.0 -2160.0 2170.0 2180.0--

2190.0- 2200.0/ 2210.0 -2220.0- 2230.0;

2240.0 -2250,0 2260.0 2270.0- -2280.0
2290.0 2300.0- 2310.0 2320.0 2330.0

-2340.0 -2350.0' 2360.0 2370.0 -2380.0-

2390.0 2400.0 '2410.0 2420.0' 2430.0
-2440.0 - 2450.01 2460.0 2470.0_' 2480.0

2490.0 2500.0-- 2510.0 2520.0- 2521.7
-2531.7- -2541.7 2551.7 -2561.7- 2571.7
-2581.7- 2591.7- 2601.7 2611.7- 2621.7
'2631.7 2641.7- 2651.7 2661.7 2671.7-
:2681.7 2691.7_ 2701;7 2711.7 2721.7
2731.7 2741.7 2751.7 2761.7 2171.7

12781.7: 2791.7 -2801.7 2803.2 2813.1
-2823.1- 2833.1 2843.1 2853,1 2863.1
.2873.1 2883.1- 2893.1 2903.1 2913.1

2923.1 2933.1' 2943.1 2353.1 2953.1
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y-g

2973.1. 2983.1- -2993 I' 3003.1 3013.1
3023.1 3033.I' '3043;l 3053.1 -3063.1-

3073 4 30BL1 - 3093.1- 3103.1 3113.1-
3123.1 5133.1- .3143.1 -3153.1- 3163.1

.3173.1 3183,1 - % W3.1 alt L1 L 3213,1

3223.1 3233.1 3243.1 -3253.1 3263.1
-3273.1- 3283.1 3293.1- 3303.1 3313.1
-3323.1 3333.1J 3343,1 3353.1: 3353.1
3373.1 3383.1- 3393.1 3403.1 3413.1.

'3423.1 3433.1- 3443.1 3453.1 3463.1
?t73.1 3483.1 3493.1 3503.1 3513.1
3523.1- 3533.1. 3543.1 3553.1 3563.1
3573.1 ' 3583 J 3593.1

0.0 0.0 0.0 0.0 : 0.0- mass: =

0.0 0.0 0.0 50.5 -39.43-
35.2- 33.8: 33.4 33.3 33.3

1 - 33.3 - 33.4 33.8 34.3 34.7
35.2 35.6 35.9 36.1 36.4
36.7 36.9 37.1- 37.3 37.6
37.8 38,0- 39.1 38.3 38.5
38.6 - 38.8 - 38. 9 -- 39.1 '39.2
39,3 - 39.4 , 39.5 39,6 39.7
39.8- 39.8' 39.9- -40.0 40.0
40.1 40.1- 40.1. 40.2 40.2
40.2 40.2 40.3! 40.3 40.31
40.2 40.2- 40.2 40.2 40.2-

~
40.1 40.1 40.1 40.0 40.0
39.9 39.9 39.8 39.7: 39.7
39.6 -39.5 39.4 39.3 39.3
39.2 39.1 39.0 38.0 38,8

38.7' -38,6 3a.4 38.3 38,2
38.1 38.0- 37.8 37.7 37.6
37.4 37.3 37.1 36.9 36.7
36.6- 36.5- 35.2 35.1 35.1
35.2 35.2 35.1 34.9 34.6
34.2 33.7. 33.4 32 8 32.0
31.1- 30.1 29.1 34.2 34.0
33.8 33.5 33.4 33.2 33.2-
33.2 33.3 33.4 33.4 33.4:

< 33.4 31,3. 33.1 33,0. 32.5 .
32.5 32.2 32.0 31.6 31.2

-30.7 30.2 29.9= ~29.6 29.3
- 29. 0 -- 28.7 28. 5 .. 28.1 27.8

27.4 27.0 26,7 26.3 25.9-
25.5 '25.1 24.8 24.4 24.1

. 23.7 : ' 23,3 - 2'c. 4 27.0 26.7.g
26;4 26.1 25.7 25.4 24.9
24.5J 24.2 23.9 23.5- 23.2
22.9 22.5 22.3 21'.9 21,6
21.3 21.0 . 20.7- 20.4 20.1
19.8. 19.5 -19.2 -18.9 18.6

.18.3 - 18.0 17.7 17.4 17.1 .
16.9- 16.6 10.3 16.0 15.7
15.5 15.2 ~ 15.0- 14x 7 -14.5
14,3 14.1 13.9' 13.7 13.5
13.3 .13.2 12.9- 12.7 12.5-

--12.3 -12.2 11.8 11.8 11.6. -

l

11.5 11.3 11.'l ' 10.9 10.8
10.7. -10.6 - 9.7 10.1- 10.1
9.8 - 9.5 9.7 9.6 9.7

s - 9.6 9.6 . 9.6 9.6 9.6
9.6 '9.6 9.E 9.5 9.5
9.5 9.5 9.5 9.5 9.5
9.5- S.41 9.4 9.4 9.4
9.4 - 9.4 9,4 .9.3- 9.3
9.3 9.3 9.3 9.3 9.3
9.3. 9.2 9.2 9.2 9.2
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1

9.2 9.2 9.2 9.2 9.1
9.1 9.1 9.1 9.1 9.1
9.1 91 9.0 9.0 9.0
9.0 9.0 9.D 9.0 9.0
8.9 8.9 8.9 8.9 6.9
8.9 8.9 5.9 8.8 8.8
8.8 8.8 6.8 8.8 8.8
8.8 C.7 8.7 8.7 8.7
8.7 8.7 8.7 8.7 8.6
8.6 8.6 8.6 8.6 8.6
8.6 8.6 8.6 8.5 8.5
8.5 8.5 8.5 8.5 8.5
8.5 8.4 84 8.4 8.4
8.4 8.4 8.4 8.4 8.3
8.3 8.3 6.3 8.3 8.3
8.3 8.3 8.3 8.2 8.2
8.2 8.2 8.2 8.2 8.7
8.2 8.1 8.1 B.1 8.1 __

8.1 6.1 8.1 6.1 8.0
8.0 8.0 8.0 80 8.0
8.0 8.0 7.9 7.9 7.9
7.9 7.9 7.9 7.9 7.9
7.8 7.8 7.8 7.8 7.8
7.8 7.8 7.8 7.7 7.7
7.7 7.7 7,/ 7.7 7.7
7.7 7.7 7./ 7.6 7.6
7,6 7.6 7.6 7.6 7.6
7.6 7.6 7.6 7.5 7.5
7.5 7.5 7.5 7.5 7.5
7.5 7.5 7.4 7.4 7.4*

7.4 7,4 7,4 7.4 7.4
7.4 7.4 7.4 7.4 7.4
7.3 7.3 7,3 7.3 1.3
7.3 7.3 7.3 7.2 7.2
7.2 7.2 7.2 7.2 7.2
7.2 7.2 7.1 7.1 7.1
7.1 7.1 7,1 7.1 7.1
7.1 7.1 71 7.1 7.1
7.1 7.0 7.0 7.0 7.0
7.0 7.0 7.0 7.0 70
7.1 7.0 7.1 7.0 1.0
7.0 7.0 7.0 7.0 7.0 .

6.9 6,9 6.9 6.9 6.9
6.9 6.9 6.9 6.8 6.8
6.8 6,8 6.7 6.8 6.7
6.7 6.7 6.6 6.2 6.0
5.7 5.8 5.9 5.9 5.9
6.0 6.0 6.0 0.1 6.1
6.1 6.1 6.2 6.2 6.2
6.2 6,2 6.2 6.3 6.3
6.3 6.3 6.3 6.3 6.3
63 63 6.3 6.3 6.3
6.3 6.3 6.3 6.3 6.3

-

6.3 6.3 6.3 6.3 6.3
6.3 6.3 6.3 6.3 6.3
6.3 6.2 6.2 6.2 6.2
6.2 6.2 6.2 6.2 6.2
6.2 6.1 6.1 6.1 6.1
6.1 6.0 6.0 6.0 6.0
6.0 6.0 6.0 5.9 5.9
5.9 5.9 5.9 5.9 5.9
58 5.8 5.8 5.8 5.8
5.8 5.8 5.8 5.8 5.8
5.8 5.8 5.1 5.7 5.6
5.6 5.6 5.6 5.6 5.6
5.5 5.5 5.5 5.5 5.5
5.5 5.5 5.5 5.5 5.5
5.4 5.4 5.4 5.4 5.4
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5.4 5.4 5.4 5.4 5.4
5.4 5.4 5.4 5.4 54
5.4 L.4 5.4 54 5.4
5.4 5.4 5.4 5.4 5.4
5.4 5.4 5.4 5.4 5.4
5.4 5.4 5.4 5.4 54
5.4 5.4 5.4 5.4 5.4
5.4 5.4 5.4 5.4 5.4
5.4 5.4 5.4 5,4 5.4
5.3 5.3 5.3 5.3 5.3
5.3 5.3 5.3 5.3 5.3
5.3 5.3 5.3 5.3 5.2
5.2 5.2 5.2 5.2 5.2
5.2 5.2 3.2 5.2 52
5.2 5.2 5.1 5.1 5.1
5.1 5.1 5,1 5.1 5.1
5.1 5.1 5.1 5.1 5.0
5.0 5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0 4.9
4.9 4.9 4.9 4.9 4.9
4.9 4.9 4.9 4.9 4.9
4.9 4.8 4.8 4.8 4.8
4.8 4.8 4.8 4.8 4.8
4.8 4.8 4.8 4.8 4.8
4.7 4.7 4.1 4.7 4.7
4.7 4.7 4.7 4.7 4.7
4.7 4.7 4,7 4.7 4.7
4.7 4.7 4.6 4.6 4.6
4.6 4.6 4.6 4.6 4.6
4.6 4.6 4.6 4.6 4.6
4.6 4.6 4.6 4.5 4.5
4.5 4.5 4.5 4.5 4.5
4.5 4.5 4.5 4.5 4.5
4.5 4.5 4.4 4.4 4.4
4.4 4.4 4.4 4.4 4.4
4,4 4.4 4.4 4.4 4,4

4.4 4.4 4.3 4.3 4.3
4.3 4.3 4.3 4.3 4.3
4.3 4.3 4.3 4.2 4.2
4.2 4.2 4.2 4.2 4.2
4.2 4.2 4.2 4.2 4.2
4.1 4.1 4.1 4.1 4.1
4.1 4.1 4.1 4.1 4.1
4.1 4.1 4.0 4.0 4.0
4.0 4.0 4.0 3.9 3.8
3.7 3.6 3.5 3.5 3.4
3.J 3.2 3.1 3.0 3.2
3.7 2.4 3.3 3.6 3.2

. 3.2 3.4 3.5 2.8 2,0
3.3 2.4 3.0 3.2 1.7
3.2 3.0 1.4 2.8 3.3
2.9 1.1 2.6 3.2 3.1
1.7 2.8 2.0 3.3 4.0
4.8 4.8 5.1 5.8 5.5
5.6 5.7 5.7 5.6 5.5
5.6 5.8 5.8 5.8 5.8
5.0 5.7 5.7 5.7 5.6
5.6 5.6 5.5 5.5 5.4
5.4 5.4 4.9 5.2 6.3
6.1 4.1 4.0 6.1 6.4
5.2 5.8 6.1 6.7 4.4
3.7 4.3 6.5 4.3 3.9
1.2 3.9 0.0 4.6 10.5
4.0 1.5 3.9 0.5 4.4
5.4 4.3 0.5 5.6 4.5
3.9 0.5 4.5 4.5 8.4
0.1 4.1 3.4 7.0 6.5
3.5 6.4 4.2 3.7 6.8
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0.1 0.6 B.8 2.7 3.1
6.2 3.4 0.2 3.7 5.8
3.9 2.6 3.6 2.7 1.9
4.7 4.8 1.0 7.0 0.0
0.1 0.2 0.2 0.0 0.5
1.9 3.4 2.4 0.1 2.1
0.5 0.1 0.9 0.0 0.9
1.6 0.0 1.2 0.5 1.2
1.5 0.6 1,3

2547525.0 2678132.0 2676740.0 2676744.0 2E76692.0enth =

2677138.0 2672659.0 2699500.0 2781961.0 2770659.0
2766118.0 2764730.0 2764384.0 2764313.0 2764308.0
2764327.0 2764541.0 2765058.0 2765616.0 2766113.0
2766577.0 2766954.0 2767244.0 2767512.0 2767766.0
2763007.0 2768236.0 2768456.0 27C8664.0 2768864.0
2769054.0 2769235.0 2769407.0 2769569.0 2769724.0
2769S73.0 2770014.0 2770138.0 2770250.0 2770353.0 __

2770450.0 2770541.0 2770626.0 2770705.0 2770778.0
2770846.0 2770907.0 2770963.0 2771013.0 2771057.0
2771096.0 2771129.0 2771156.0 2771178.0 2771194.0
2'i71205.0 2771211.0 2771211.0 2771206.0 2771195.0
2771182.0 2771163.0 2771139.0 2771110.0 2771076.0
2771038.0 2770996.0 2770949.0 2770898,0 2770844.0

2770785.0 2770722.0 2770656.0 2770586.0 2770512.0
2770433.0 2770347.0 27702b7.0 2770164.0 2770070.0
2769976.0 2769880.0 2769782.0 2769680.0 2769573.0
2769462.0 2769343.0 2769219.0 2769092.0 2768963.0

'
2768833.0 2768702.0 27E8571.0 2768439.0 276B306.0
2768161,0 2767974.0 2767782.0 2767592.0 2767404.0
2767221.0 2767132.0 2765652,0 2765415.0 2765231.0
2765109.0 2764B62.0 2764493.0 2764063.0 2763518,0
2762762,0 2761877.0 2761406.0 2760343.0 2759118.0
2757737.0 2756237.0 2754642.0 2760676.0 2760135.0
2759504.0 2759062.0 2758579.0 2758180.0 2757891.0
2757703.0 2757568.0 27?7504.0 2757388.0 2757206.0
2756970.0 2756692.0 2756364.0 2755932.0 2755446.0

d 275*919.0 2754342.0 27b3773.0 2753056.0 2752326.0
2751265.0 2750334.0 2749540.0 2748766.0 2747980.0
2747529.0 2746700.0 2746314.0 2745620.0 2744771.0
2743885.0 2742975.0 2742058.0 2741074.0 2740148.0
2739168.0 2738256.0 2737377.0 2736497.0 2735591.0 _

2734657.0 2733710.0 2740603.0 2739942.0 2739314.0
2738688.0 2738007.0 2737314.0 2736624.0 2736848.0
2734953,0 2734395.0 2733838.0 2733282.0 2732730.0
2732184.0 2731640.0 2731137.0 2730595.0 2730060.0
2729529.0 2729000.0 2728459.0 2727830.0 1727163.0
2726508.0 2725862.0 2725222.0 2724534.0 2723914.0
2723301.0 2722686.0 2722080.0 2721484.0 2720896.0
2720315.0 2719740.0 2719173.0 2718521.0 2718081.0
2717550.0 2717043.0 2716554.0 2716090.0 2715720.0
27152!4.0- 2714636.0 -2714066.0 2713509.0 2712966.0
2712573.0 2712290.0 2711352.0 2710872.0 2710413.0
2709976.0 2709811.0 2708739.0 2708783.0 2708822.0
2708254.0 '2707835.0 2707499.0 2707079.0 2708026.0
2708632.0 2707076.0 2702243.0 2705495.0 2706256.0
2705655.0 2702095.0 2705342.0 2705978.0 2705435.0 s

2705524.0- 2705524.0 2705524.0 2705488.0 2705453.0
2705432.0 2705410.0 2705385.0 2705355.0 2705325.0
2705298.0 2705270.0 2705241.0 2705212.0 2705182.0
2705153.0 2705124.0 2705094.0 2705066.0 2705035.0

'2705006.0 2704977.0 2704946.0 2704916.0 2704886.0
2704856.0 2704826.0 2704795.0 2704766.0 2704735.0
2704704.0 2704674.0 2704644.0 2704613.0 2704580.0
2704550.0 2704520.0 2704490.0 2704454.0 2704426.0

a 2704394.0 2704364.0 2704333.0 2704302.0 2704270.0
2704240.0 2704215.0 2704196.0 2704165.0 2704138,0

2704110.0 2704081.0 2704045.0 2704003.0 2703973.0
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2703942.0 2703910.0 2703876.0 2703842.0 2703810.0
2703778.0 2703746.0 2703712.0 2703678.0 2703645.0
2703611.0 2703576.0 2703542.0 2703506.0 2703470.0
2703435.0 2703399 0 2703362.0 2703326.0 2703289.0
2703252.0 2703216.0 2103178.0 2703141.0 2703104.0
2703066.0 2703028.0 2102990.0 2702952.0 2702914.0
2702876.0 2702837.0 270279B.O 2702760.0 2702721.0
2707681.0 2702643.0 2702603.0 2702564.0 2702524.0
2702485.0 2702444.0 2701405.0 2702365.0 2702324.0
27022J5.0 2702244.0 2702203.0 2702163.0 2702122.0
2702080.0 2702040.0 2701998.0 2701956.0 2701916.0
2701874.0 2701B32.0 2701792.0 2701750.0 2701707.0
2701666.0 2701624.0 2701581.0 2701539.0 2701496.0
2701456.0 2701415.0 2701374.0 ??01331.0 2701287.0
2701239.0 2701193.0 2701154.0 2701113.0 2701072.0
2701032.0 2700991.0 2700949,0 2700908.0 2700866.0

2700ft$ 0 2700790.0 2700691.0 2700521.0 2700548.0
2700537.0 2700523.0 2700488.0 2700462,0 2700418.1

2700363.0 2700317.0 2700272.0 2700232.0 2700176.0
2700133.0 2700102.0 2700066.0 2700041.0 2700006.0
2699968.0 2699935 0 2699904.0 2699870.0 2699838.0
2699804.0 2699771.0 2699740.0 2699704.0 2*' 976.0
2699640.0 2699617.0 2699592.0 2609564.? .'99547.0
2699524.0 2699505.0 2699482.0 2699460,0 cs19439.0
2699416.0 2699395.0 2699374.0 2699352.0 26r9332.0
2699312.0 2699290.0 2699270.0 2699252.0 2699231.0
2699210.0 2699188.0 2699165.0 2699143.0 2699126.0
2699185.0 2699271.0 2699185.L 2699200.0 2699229.0
2699226.0 2699227.0 2693140.0 2699002.0 2698937.0
2698918.0 2698946.0 2698982.0 2698963.0 2698942.0
2698942.0 2G98952.0 2698963.0 2698966.0 2698954 0
2698945.0 2698942.0 2698934.0 2698923.0 2698306.0
2698899.0 2693874.0 2699853.0 2696833.0 2698872.0
2698974,0 2698958.0 2698859.0 269B934.0 2698969.0

2699033.0 2699005.0 2698811.0 2698726.0 2698635.0
2698647.0 2698701.0 2698743.0 2698780.0 2698866.0
2699516.0 2699678.0 2698234.0 . 2698215.0 2698232.0
2698225.0 2698312.0 2698379.0 2698233.0 2698092.0
2698213.0 2698260.0 2698326.0 2698349.0 2698175.0
2693009.0 2697976.0 2697939.0 2697939 0 2698022.0
2698155.0 2698202.0 2698171.0 2698478.0 2699179.0

-2699547.0 2699853.0 2699732.0 2697478.0 2694474.0
2696282.0 2697695.0 2697691.0 2698214.0 2698862.0
2699214.0 2699614.0 2700106.0 2700458.0 2700814.0
2701152.0 2701508.0 2701844.0 2702170.0 2702454.0
2702737.0 2702991.0 2703236.0 2703463.0 2703668.0
2703858.0 2704038.0 2704202.0 2704346,0 2704450.0
2704580.0 2704765.0 2704908.0 2704947.0 2705035.0
2705117.0 2705154.0 2705188.0 2705230.0 2705250.0
2705272.0 2705288.0 2705304.0 2/05309.0 2705313.0
2705314.0 2705308.0 2705304.0 2705294.0 2705278.0
2705262.0 2705247.0 -2705220.0 2705194.0 2705162.0
2705125.0 2705089.0 2705046.0 2705010.0 2704958.0
2704906.0 2704851.0 2704788.0 2704/18.0 2704630.0
2704514.0 27043B0.0 2704270.0 2704208.0 2704148.0
2704114.0 2704090.0 2704002.0 2703974.0 2703981.0
2703901.0 2703820.0 2703756.0 2703625.0 2703569.0
2703490.0 2703343.0 2703184.0 2703265.0 2103335.0
2703555.0 27022a3.0 2703093.0 2703157.0 2703184.0
2703132.0 2703043.0 2702875.0 2702578.0 2702263.0
2702074.0 2702050.0 2702065.0 2701882.0 2701630.0

'2701618.0 '2701667.0 2701509.0 2701382.0 2701384.0
2701310.0 2701252.0 2701290.6 2701209.0 2701163.0
2701220.0 2701184.0 2701155.0 2701222.0 2701180.0
2701248.0 2701169.0 2701305.0 2701342.0 2701364.0
2701432.0 2701503.0 2701555.0 2701619.0 2701695.0
2701766.0 2701839.0 2701918.0 2701992.0 2702072.0
2702154.0 2702232.0 2702312.0 2792394.0 2702470.0

,
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2702530.0 2702620.0 2702689.0 2702868.0 2702928.0
2702970.0 2703045.0 2703111,0 2703152.0 2703190.0
2703237.0 2703316.0 2703332.0 2703401.0 21033B8.0
2703397.0 2703397.0 2703432.0 2703505.0 2703476.0
2703462.0 2703510.0 2703508.0 2703474.0 2103345.0
2703283.0 2703243.0 2703320.0 2703319.0 2703357.0
2703354.0 2703353.0 2703336.0 27033'04.0 2703362.0
2703383.0 2703374.0 2703383.0 2703374.0 2703388.0
2703382.0 2703394.0 2703382.0 2703372.0 2703381.0
2703355.0 2703372.0 2703371.0 2703396.0 2703358.0
2103382.0 2703393.0 2703362.0 2703339.0 2703357.0
2703339.0 2703316.0 <703326.0 2703308.0 2703288.0
2103300.0 2703280.0 2903258.0 2703273.0 2703253.0
2703231.0 2703246.0 2703227.0 2103205.0 2703222.0
2703204.0 2703176.0 2703189.0 2703172.0 2703162.0
2703180.0 2703194.0 2703192.0 2703189.0 2703209.0
2703220.0 2103229.0 2103243.0 2703250.0 2703265.0
2703284.0 2703292.0 270330s.0 2703329.0 2703340.0 --

2703358.0 2703382.0 2703386.0 2703404.0 2703429.0
2703436.0 2703502.0 -2703493.0 2703578.0 2703535.0
2703566.0 2703632.0 2703611.0 2703644.0 2703673.0
2703678.0 2703713.0 2703767.0 2703767.0 2103812.0
2703330.0 2703869.0 2703913.0 2703926.0 2703962.0
2703397.0 2704017.0 2704050.0 2704086.0 2704112.0
2704168.0 2704210.0 2704226.0 2704271.0 2704266.0
2704336.0 2704312.0 2704394.0 ?704420.0 2704428.0
2704483.0 2704479.0 2704522.0 2704572.0 2704572.0
2704605.0 2704650.0 2704666.0 2704741.0 ?704779.0
2704791.0 2704786.0 2704820.0 2704858.0 2704878.0
2704882.0 2704914.0 2704950.0 2705012.0 2705055.0
2705049.0 2705001.0 2705093.0 2705071.0 2705224.0
2705300.0 2705269.0 2705210.0 2705242.0 2705299.0
2705340.0 2705355.0 2705361.0 2705390.0 2705430.0
2705471.0 2705503.0 2705530.0 2705563.0 2705603.0
2705643.0 2705684.0 2705724.0 2705764.0 2705806.0
2705844.0 2705883.0 2705924.0 2705968.0 2706011.0
2706056.0 2706100.0 2706144,0 2706192.0 2706239.0

2706284.0 2706332.0 27063B0.0 2706426.0 2706476.0
2706526.0 2706574.0 2706626.0 2706677.0 2706728.0
2706780.0 2706834.0 2706866.0 2706940.0 2706995.0
2707050.0 2707068,0 2707558.0 2708070.0 2705805.0
2709576.0 2710400.0 2711289.0 2712244.0 2713287.0 -

2714376.0 2715441.0 2716575.0 2717479.0 2715764.0
2709244.0 2717533.0 2709340.0 2706765.0 2707916.0
2707356.0 2705743.0 2704562.0 2709004.0 2716900,0

2706804.0 2712316.0 2709003.0 27041?4.0 2721174.0
2706813.0 2104932.0 2723279.0 2707968.0 2103828.0
2705493.0 2725673.0 2707572.0 2705907.0 2103822.0
2717379.0 2710476.0 2724490.0 2725371,0 2724520.0
2721841.0 2726314.0 2728248.0 2728045.0 2730173.0
2731730.0 2732871.0 2733769,0 2730711.0 2728088.0

2735208.0 273557).0 2735926.0 2736210.0 2736449.0
5 2736650.0 2736825.0 2736980.0 2737118.0 2737239.0

2737352.0 2737452.0 2737543.0 2737625.0 2737700.0
2737763.0 2737820.0 2740064.0 2739330.0 2736644.0
2735412.0 2742554.0 2745561.0 2737230.0 2734979.0
2737276.0 2735304.0 2735570.0 2736636.0 2737875.0
2747108.0 2739805.0 2743914,0 2736192.0 2739179.0

2781715.0 2738770.0 2755562.0 2736250.0 2720564.0
2738154.0 2718860.0 2135820.0 2759214.0 2733628.0
2728685.0 2729542.0 2743347.0 2724204.0 2726526.0
2767421.0 2781681.0 2727220.0 2722144.0 27200B7.0
2739568.0 2723116.0 2732810.0 2714422,0 2713701.0

2717686.0 2720572.0 2722932.0 2734807.0 2726082.0
2814093.0 2782506.0 2730763.0 2729831.0 2726293.0
2720432.0 273G754.0 2743232.0 2723444.0 2715190.0
2725543.0 2729064.0 2737420.0 2725943.0 2136436.0
2722402.0 2726602.0 2750201.0 2714150.0 2743469.0

,
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; '2744726.0 i'.2731505.0- 2819061.0 : 2737245.0 - 2753844.0'
4 > - '2727543.0|'2721452.0 -2771315.0 2751222.0 2725396,0-

2736274.0 2725186,C 2735294.0 :2731813.0 - 2737567.0-
'. .

- 2728285.0~12745799,0 - 2722172.0 ; 2731546.0 2725140.0
. = :2723374.0 2737963.0 2727181.0

eo V
- && [". . .

&& ' Blowdown of saturated primary system water
-&&

h2cv' = 914
iflag 4 2

4- t. .= 0.0 10.5 1.5 2.5 ' 3.5 :-

- 4. 5 -5.5 6.5: 7.5 8.5
9. 5 -- -10.5 11.5 12.5- 13.5

14.5 15.5 16.5 17.5 L18.5
19.5 20.5- 21.5 22.5 23.5

'

24.5- 25.5: 26.5 27.5 28.5
23.5 30.5' 31.5 32.5 33.5
34.5- -35.5 36.5 37,5 38.5
39.5- 40.5 41.5 42.5 43.5
44.5 -45.5 46.5 o47,5 48,5
49.5 50.5 51.5 52.5 53.5.

^
,

54.5 - 55.5 56.5 57.5 58.5
59.5 60.5 61.5 62.5 63.5
64.5 65.5 66.5 67.5 68.5-"'

-.69.5 70.5 71.5 - 72.5 ' = 73.5 -
74.5- 75.5 76.5 '77.5 18.5

179.5 80.5 81.5 82.5 - 83.5- t
84.5 - 85.5- 86.5 87.5 88.5- .
89.5 , 90.5 91.5 92.5 43.5
94.5 95.5 = 96.5 - --97.5 98.5

. 99.5 100.0 110.0 120.0 130.0
140.0 150.0- 160.6 170.0 -180,0*

190 0 200.0 204.8 214.8 224.8-3

:234.8 244.8- 254.8 204.8 274.8
284.8. 294.8- 304.8 ' 314.8 E324,94

334.8 344.8 354.8- 364.8 374.8
384.8 .394.8 404.8.- 414,8 - :424.8
434.8J 444.8- 4 54 .8 464.8 -474 8'

7-484.8 '494.8 504.8- 514.8- $24;8.
= 534.8 544.8 -554.8- 564.8 - 574.8

584.8 594.8 604.8- 614.6 624.8
'

634.8 '644.8- -654.8 - 664.8 674.8
- -684.8- .694.8 704.8- 714.8 724.8

-734.8 .744.8 754.8 764.8~ 774.8 -
i: 784.8 -794.8 '804.8 J814.8 824.8

c834.8 1844.8 854.8 ^ 864.8 874 8
884.8 894.8 904.8 914.8. 924.8

"- 934.8 --944.8 954.8 964.8 - 974.8-

.-984.8 J994.8 1004.8 1n14.8 1024.8-,

1034.8 1044.8 1054.8: 1064.8 '1074.8
-1084.8: 1094.8- !!D4.8 ; !!!4.8 1123.1
-!!33.li 1143.1 '1153.1- -1163.1 1173.1 ,

-1183.11 1193.1-- 1203,1 fl213.1- 1223.1
1233.1:- 1243;l 1251.9 1261.9 1271.9.

'1281.9- 1291.9" -1301.9 1311.9 1321.9'
'1331.9- 1341.9 1351.9: 1361.9 :1371.9 '

'1381.9 '1391.9 1401.7 1402,7 1403i7 *

:1404.7 1405.7 1406.7' 1407.7 1408.7
'

'1409 7> 1410.7 1411.7 1412.7; 1413.7-'

~1414.7 1415.7 1416.7' 1417.7 1418.7
1419.7- -1420.7 1421.7 - 1422.7' 1423.7
1424.7- 1425.7 1426.7 1427.7 1428.7
1429.7 1430.7- 1431.7 1432.7- 1433.7

.'1434;7 1435.7 1436.7 143).7 1438.7
1439.7 1440.7 '1441.7 1442.7 1443.7
1444.7 -1445.7 1446.7 1447.7 1448.7.

1449.7 1450.7 1451.7 1452.7 1453 7

' M-176

,

i+t - -- -e, ~_- - - - - - - - _ _ - --_.--- -_____ - - - - - - . _ _ _ __-
-



. - _

1454.7 1455.7 1456.7 1457.7 1458.7
1459.7 1460.7 1461.7 1462.7 1463.7
1464.7 1465.7 1466.7 1467.7 1468.7
1469.7 1470.7 '471.7 1472.7 1473.7
1474.7 1475.7 4476.7 1477.7 1478.7
1479.7 1480.7 1481.7 1482.7 1483.7i

1484.7 1485.7 1486.7 14B7.7 14BS.7

1489.7 1490.7 1491,7 1492.7 1493.7
1494.7 1495.7 1496.7 1497.7 1498.7
1499.7 1500.7 1501.7 1502.7 1503.7
1504.7 1505.7 1506.7 1507.7 1508.7
1509.7 1510,7 1511.7 1512.7 1513.7
1514.7 1515.7 1516.7 1517.7 1518.7
1519.7 1520.7 1521.7 1522.7 1523.7
1524.7 1525.7 1526.7 1527.7 1528.7
1529.7 1530.7 1531.7 1532.7 1533.7
1534.7 1535.7 1536.7 1537.7 1538.7
1539.7 1540.7 1541.7 1542.7 1543.7 _

1544.7 1545.7 1586.7 1547,7 154B.7
1549.7 1550.7 1551.7 1552.7 1553.7
1554.7 1555.7 1556.7 1557.7 1558.7
1559.7 1560.7 1561.7 1562.7 1563.7
1564.7 1565.7 1566.7 1567.7 1568.7
1569.7 1570.7 1571.7 1572.7 1573.7
1574.7 1575.7 1576.7 1577.7 1578.7
1579.7 1580.7 1581.7 1582.7 1583.7
1584.7 1585.7 1586.7 1587.7 1588.7
1589.7 1590J 1591.7 1592.7 1593.7
1594.7 1595.7 1596.7 1597.7 1598.7
1599.7 1600.7 1601.7 1602.7 1603.7
1604.7 1605.7 1606.7 1607.7 1608.7
1609.7 1610.7 1611.7 1612.7 1613.7
1614.7 1615.7 1616.7 1617.7 1618.7
1619.7 1620.7 1621.7 1622.7 1623.7
1624.7 1625.7 162".7 1627.7 1628.7
1629.7 1630.7 1631.7 1632,7 1633.7
1634.7 1635.7 1636.7 1637.7 1638.7
1639.7 1640.7 1641.7 1642.7 1643,7

1644.7 1645,7 1646.7 1647.7 1648.7
1649.7 1650.7 1651.7 1652.7 1653.7
1654.7 1655.7 1656.7 1657.7 1658.7
1659.7 1660.7 1661.7 1662.7 1663.7 -

1664.7 -1665.7 1666.7 1667.7 1668.7
1669.7 1670.7 1671.7 1672.7 1673.7
1674.7 1675.7 1676.7 1677.7 1678.7
1679.7 1680.7 1681.7 1682.7 !*i3.7
1684.7 1685.7 1686.7 1687.7 1688.7
1689.7 1690.7 1691.7 1697.7 1693.7
1634,7 1695.7 1696.7 1697.7 1698.7*

1699.7 1700.7 1701.7 1702.7 1703.7
1704.7 1705.7 1706.7 1707.7 1708.7
1709.7 1710.7 1711.7 1712.7 1713.7
1714.7 1715.7 1716.7 1717.7 1718.7
1719.7 1720.7 1721.7 1722.7 1723.7
1724.7 1725.7 1726.7 1727.7 1728.7
1729.7 1730.7 1731.7 1732.7 1733.1
1734.7 1735.7 1736.7 1737.7 1738.7
1739.7 1740.7 1741.7 1742.7 1743.7
1744.7 1745.7 1746.7 1747.7 1748.7
1749.7 1750.7 1751.7 1752.7 1753.7
1754.7 1755.7 1756.7 1757.7 1758.7
1759.7 17E1.7 1761.7 1762.7 1763.7
1764.7 1765.7 1766.7 1767.7 1768.7
1769.7 1770.7 1771.7 1772.7 1773.7
1774.7 1775.7 1776.7 1777.7 1778.7
1779.7 1780.7 1781.7 1782.7 1783 7
1764.7 1785.7 1786.7 1787.7 1788.7
1789.7 1790.7 1791.7 1792.7 1793.7
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1794.7 1795.7 1796.7 [1797.7 1798.7
_1799.71 1800.7.. 1801.7- 1802.7 1803.7-
.1804.7 ~1805,7 1806.7 1807.7 1808.7

s = 1809.7- 1810.? 1811.7 1812.7 1813.7
1814.7 1815.7 1816.7- 1817.7 1818.7
1819.7 1820.7 1821.7 1822.7 1823.7
1824.7 .1825.7 1826.7 1827.7 1828.7

'1829,7 1830.7 1831.7 1832.7 1833.7
1834.7 1835.7 1836.7 1837.7 1838.7
1839.7 1840.7 1841.7 1642.7 1843.7

:1844.7 1845.7 1846.7 1847.7 1848.7
1849.7 1850.7 1851.7 1852.7 1853.7
1854.7 .1855.7 -1856.7 1857.7 1858.7
1859.7 -1860.7 1861.1- 1862.7 1863.7u

'1864.7 1865.7 1866.7 1867.7 2868.7
-

1869.7~ -1870.7 1871.7 '1872.7 1873.7
1874.7 -= 18 7 5. 7 - 1876.7 1877.7 1878.7-

,

1879.7 1880.7' 1881.7 1882.7 1683.7
1884.7 1885.7 1886.7 1887.7 1888.7 I
1889.7 - 1890.7 -1891.7 1892.7 1893.7 !
1694.7' 1895.7 1896.7 1897.7 1898.7 ".
1899.7. 1900.7 1901.7 1902.7 1903.7 *

,

1904.7 1905.7 1906.7- 1907.7 1908.7
1909.7 1910.7- 1911.7 1912.7 1913.7
1914.7- 1915.7 1916.7 1917.7 1918.7
1919.7 1920.7 1921.7- 1922.7 1923.7
1924.7 1925.7. 1926.7 1927.7 1928.7

;1929,7, ~1930.7- 1931.7 1932.7 1933.7<

1934.-7' 1935.7 -1936.7 1937.7 1938.7
1939.7. :1940.7 - 1941.7' 1942.7 1943.7 s

11944.71 1945.7 1946.7 1947.7- 1948.7,

1949,7 1950.7 1951.7 1952.7 1953.7
-

1954.7- ~195$.7 1956.7 1957.7 1958.7,
.

1959.7_ 1960.7 196147. 1962.7 1963.7
M1 ~ 1964;7: 1965J 1966.7- 1967.7 1968.7

1969.7- 1970.7 '1971.7 1972.7 1973.7
- 1974. '' 1975.7 1976.7 1977.7 1978.7 |
1979.7 1980.7- .1981.7 1982.7 1983.7

- c1984.7 1985.7 11986.7 19B7.7 1988.7 5
, L1989.7 1990.7 1991.7 1992.7 1993.7- '

-1994.7 - 1995.' 1996.7 1997.7 1993.7
1999.7L -200r 2010.0 2020.0 2030.0

-2040.0- 205v 2060.0 2070,0 2080.0
2090,0- 210C 2110.0 2110.0 2130.0
2140.0-- 215( 2160.0 2170.0 - 2180.0

.
'

2190.0 2200.0 -2210.0 2220.0_ 2230.0
2240.0 '2250.0 2260.0 2270.0 2280.0--
2290.0' -2300.0 2310.0 2320.0 2330.0
2340.0 :2350.0 2360.0 2370,0 2380.0
2390.0 J2400.0: 2410,0 2420.0 2430.0 a
2440.0- 2450.0 2460.0, 2470.0 2480.0
2490.0' -2500.0 2510.0 -2520.0 2521.7
2531.7 2541.7 ' 2551.7 2561.7 2571.7 '

2581.7 :2591.7 2601.7 2611.7 2621.7
2631.7 2641.7 -2651,7 2661.7 2671.7 s

2681.7 2691,7 2701.7 2711.7 2721.7
2731.7 .2741.7' 2751;7 2761.7 2771.7

.-2781.7 2791.7 2801.7 2003.2 2813.1+

'
2823.1 2833.1 .2843.1 2853.1 2863.14

2873.1- 2883.1 2893.1 2903.1 2913.1
2923.1 2933.1 2943.1 2953,1 2963.1
2973.1 2983.1 2993.1 3003.1 ~3013.1
3023.1 - -3033.1 3043.1- 3053.1- 3063.1

:3073.1 3083.1 3093.1- 3103.1 3113.1
3123.1 3133.1- .3143.1 3153.1 3163.1

-3173.1 3183.1 3193.1 3203.! 3213.1
3223.1 3233.1' 3243.1 3253.1 .3263.1
3273.1 3283.1- 3293.1 3303.1 3313.1
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3323.1 3333.1 3343.1 3353.1 3363.1
3373.1 3383.1 3393.1 3403.1 3413.1
3423.1 3433.1 3443.1 3453.1 3463.1 ,

3473.1 3483.1 3493.1 3503.1 Z13.1 ;

3523.1 3533.1 1543.1 3553.! 1563.1 '

3573.1 35t) .1 3593.1
!

0.0 129,6 180.3 192.7 193.1mais =
316.4 1081.9 1858.9 138.5 87.6 !

73.9 70.7 70.0 70,0 70.0
10.0 10.5 71.8 13.1 14 3
75.4 76.2 76.9 77.5 78.2
78.8 79.4 79.9 80.5 81.0
81.5 82.0 62.4 82.8 83.2
83.6 84.0 84.3 84.t 84.9 ;

'85.2 85.4 85.6 85.8 86.0 ;

86.2- 86.4 86.5 86.6 86.7 ;

86.8 86.9 87.0 87.0 87.; |
'87.1- 87 ! 81.1 87.0 87.0
86.0 86.9 86.8 86.7 86.6
66.4 86.3 86.1 86.0 85.8 .

85.6- 85.4 35.2 85.0 84.8
84.6 84.3 84.0' .83.7 83.4

-83.2 82.9 82.6 -82.3 82.0
81.7 81.3 81.0 80.6 80 2
79.9 79.5 79.1 78.8 78.4 .

78.0 77.5 77.0 76.5 76.0
75.5 75.3 71.6 70.8 70.'
69.4 68.5 67.2 65.9 64.4
02.6 60,5 59.5 57.3 54.9 ,

52.3 49.7. 47.1 55.6 54.2
'52.9 $1.7 50.5 49.5 48.7
48.1 47.6 47.2 46.8 46.2
45.6 45.0 44.2 '43.4 42.6
44 ? 40.8 39.9 38.9 37.8
36.4 35.3- 34,1 33.0 32.1 j
31,6 30.7. 30.% 29.7 28.9
28.0 27.1 26.3 25.5 24.7 ,

24.0 23.4 22.8 22.2 21.7
21.1 20.6- :23.2 2 2 . 11 - 22.5
22.1 21.7 21.3 20.9- 21.9
20.3 20.1 20.0 -19.9 19.7'
19,6- 19.5 19.4 - 19.3' 19,1
19.0 18.9 18,9 .18.6 18.4 ;

18.2 18.0 17.8 17.6 17.4 ;

-17.3 17.1 17.0 16,9 '16.8
16,7 16.6, 16.5 16.4 16.4 '

16.3 16.2 ' 16. 2 - 16.2~ 16.2 .;
16.1' 16.0- 15.9 15.8 15.7.

15.6^ 15.6 15.4 15.3 15.3
15.2 15.3 :15.3 15,1 15.4
15.3 15.3 15.3 15.3 16.0
16.7 15.8 13.9 15.6 16.0
15.9- 14.4 16.0 16.4 16.0

-46.2 16.2 16.2 16.2 16.2'

16.2 ' 16.2 : 16.2 -16.2 16.2
. 6.2 t 16.2 16.216.2- 16.2 !

'

-16.2 ~. -C * -16.2 16.2 16.2
16,2 h 16.2 16.2 3.2 t

16.2 .16.2 - 16.2 16.2 a6.2
16.2 16.2 16.2 16.2 16.2
16.2- IL.2 16.2 16.2 - 16.2-

| 16.2 16.2 16.2 16.2 16.2
16.2 16.2 16.2- 16.2 16.2
16.2 16.2 16.2- 16,2 16.2 ,

i 16.2 16.2 . 16.2- 16J 16.2
16.2 16.2 :16.2 16.2 15.2'

1b.2 16.2 - 16.2 16.2 16.2
,
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16.2 16.2 16.2 16.1 16.1
16.1 16.1 16.1 16.1 16.1
16.1 16.1 16.1 16.1 16.t
16.1 16.1 16.1 16.1 16.1
16.1 16.1 16.1 16.1 16.0
16.0 16.0 16.0 16.0 16.0
16.0 16.0 16.0 16.0 Is.O
16.0 16.0 -16,0 16.0 16.0
15.9 15.9 15.9 15.9 15.9
15.9 15.9 15.9 15.9 15.9
15.9 13.9 15.9 15.9 15.9
15.8 15.8 15.8 15.8 15.8
15.8 15.b 15.8 15.A 15.8
15.8 !$.8 15.8 15.7 15.7
15,7 15.7 15.7 15.7 15.7
15.7 15.7 15,7 15.7 15.7 ;

15.7 15.7 -15.1 15.7 15.6 i
15.6 15.6 15.6 15.6 15.6 i

15.6 15.6 15.6 15.6 15.6
15.6 15.6 15.6 15.6 15.6
15.6 15.6 15.6 15.6 15.6
15.6 15.5 15.5 15.5 15.5
18.5 15.5 15.5 15.5 15.5

'15.5 15.5 15.5 15.5 15.5 '

15.5- 15.6 15.5 15.6 15.6
15<6 15.6 15.6. 15.5 15.5
15.5 !$.5 15.5 15.5 15.5
15.5 15.5 15.5 15.6- 15.6
15.6 15.6 '6 15.6 15.6
15,6 15.6 6 15.5 15.6

.15.6 15. .6 15,6 15.6 i

15.7 11 's.6 15.5 15.5
15.5 l' th 6 - 15.6 15.7
16.0 1 . 15.2 15.3 15.3
15.3 15,3 15.4 15.3 15.2
15.3 15.3 15.4 104 15.3
15.1 11.2 15.2 15.2 15.3
15.3 15.4 15.4 15.6 16,0
16.2 16.4 16.4 15.2 13.6

'14.4 15.2- 15.2 15.5 -15.9
16.1 16.3 16.6 16.9' 17.1
17.3. 17.5 17.7 17.9 18.0
18.2 18.4 18.5 '. 8. 6 18.8
18.9 19.0 19.1 19.2 19.3
19.3 19.5 19.5 15.6 19.6
19.7 19.7 19.7 19.7 19.8
19.8 19.8 19.8. 19.8 19.8
19.6 19.8 19.8 19.8 19.8
19.8 19.7 19.7 19.7 19.7

i 19.7 19.6 19.6: 19.6 19.6
19.5 19.5 19.4 19.4 19.3'

19.3 19.2 19.1 19.1 19.0
19.0 19.0 18.9 16.9- 18.9
1848 -18.8 18.7 18.7 18.6
18.6 -18.5 18.4 18.4. 18.5
,18.6 18 4. 18.3 18.3 18.3
-18.3 18.3: 18.1 !?.9 .17.7
17.6 -17.6 17.6- 17.4 17.3

'17.3 17.3 17.2 17.1 17.1
17.0 17.0 17.0 17.0 16.9

'

16.9 16.9 16.9 16.9 16.9
16.9' 17.0 17.0 17.0 .17.0
17.1 17.1 .11.1 17.2 17.2 .
17.2 17.3 17.3 17.4 17.4 4

17.5 17.5 17,5 17.6 11.6
17.7 17.7 17.8 17.9 17.9

-17.9 18.0 18.0 18.0 18.1

| :.
18,1 18.1 16.1 .18.1 18.1
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18.1 18.2 18.2 18.2 18.*
18.2 18.2 18.2 18.1 18.0 !

18.0 18.0 18.0 18.0 18.0 - t
18.0 16.0 18.0 18.0 16.0 >

18.0 18,0 17,9 17.9 17.9
17.9 17.9 17.9 17.9 17.9
17.8 17.8 17.8 17.8 17.8
17.8 17.8 17.8 17.7 17.7
17.7 17.1 17.7 17.6 17.6
17.6 17.6 17.5 17.5 17.5
17,5 17.5 17.4 17.4 17.4 i

17.4 17.4 17.3 17.3 17.3 i
17.3 17.2 17.2 17.2 17.2 '

17.2 17.1 17.1 17.1 17.1 - ;

17.1 17.1 17.1 17.0 17.0 ^

17.0 17.0 17.0 17.0 17.0
ri.0 17.0 17.0 16.9 16.9
16.9 16.9- - 16.9 16.9 16.9
16.9- 16.9 16.9 16.9 16.9

'

16.3 16.9 16.9 16.9 16.9
- 16.9 16.9 16.9 16.9 16.9
12.9 16.9 16.9 16.9 16.9
16.9 16.9 16.9- 16.8 16.8
16.6 16.8 16.8 16.8 16.8
16.8 16.8 16.8 16.8 16.8
16.8- 16.7 16.7 '6,7 16.7

- 16.7 16.6 16.6 16.6 16.6 !
' 16,6 16.5 16.5 16.5 16.6

16.5 16.6 16.5- 16.5 16.5 '
16.5 16.4 16.4 16.4 16.4
16.3; 16.3 16.3 16.3- 16.3
16.3 16.2 16.2 16.2 16.2
16.2 16.1 16.1 16.1 16.1
16.1 16.1 16.0 16,0 16.0

* - 16.0 16.0 15.9 ' 15.9 15.9
15.9 15.9 15.9 15.8 - 15.8 -

,

15.8 15.8- 15.8 15.8 15.7
15.7 15.7 15.5 15.3' 15.2
15.1 14.9 14.7 14.6 14.4
14.3 14.1. 14.0 15.4 17.8
12.3- 17.8 10.3 12.3 15.5
13.4 12.2- 10.8 10.6 17.7
10.5 15.6 . 9.5 10.5- 19.7
10.1 10.4 21,7 10.6 10.1
11.3 23.0- 13.3 10.1 10.2
1i.3 13 . 8.. 24.8 30.1 - 25.9
30.1 31.5 35.3 35.8 40.4
42.2- 43.6 44.8 40.7 38.3
47.8 47.3 47.8 48.3 48.7

- 49.1 49.4 49.7 50.0 50.2
50.5 50.7' 51.0 51.2 51.4
51.6 51.8 53.9 58.2 45.5
46.8 61.8 $2.4 47.1 46.0
51.0 48,9 43.4 49.4 59.0
53.9 56.7 43.3 48.6' 48.2. ~ '

- 18.1 -65.5 35.J 44.9 16.5
39.5 193,3 $6.4 33.-5 44,2
36.0 34.5- -69.8 30.0 36.7

- 40.6 167.6 29.A 30.3 17.3
76.6 46.1 35.2 '23.6 22.3
24.9- 20.1 33.4 39.7. !!.9

148.4 15.0- 12.7 ~ 25M : 28.1
: 11.01 21. 6 -- 75.8 9.0 21.1
38.7- 47.6 18.3 37.9 14,2
19.4 28.1= !!.9 27.4. 35,1
46.0 59.9 343.8 20.4 22.1-
24.6 15.8 45.6 51,6~ 13.0
36.5 36.0 22.5 46.4 40.5
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b- 33.3 -67.3 40.5 25.3 25.8
10.2 21.4 38.6
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158119.7 15B227.3 158224.4 158225.9. 158227.3enth =

158231.8 158290.1 200020.9 801773.9 139475.9,
'

117309.5 110926.9 709326.2 708997.0 708972.0
709051.6 109962.1 112237.8 714723.1 716948.4
719030.4 720131.1 122092.6 123370.2 124584,8
725732.9 126830.3 727881.6 128883.3 129840.0
730753.5 731626.6 732454.2 133232.6 733982.1
734699.7 135319.2 135984.2 736521.3 73702).4
737490.4 177931.1 738343.2 138127.2 139081.0

.733406.4 739701.6 739975.8 140219.4 740435.4
740624.1 740785.1 740918.6 741025.1 741105.0
141159.0 741187.4 741190.4 741166.6 741122.0
741053.6 -740961.8 740846.1 740707.2 140546.2
740363.8 740159.9 739935.2 739690.4 139426.2'
739143.2 138841.9 738522.9 738185.7 737879.4
737450.4 137036.1 736603,1 736156.5 1357D .2
135250.3- 734792.2 734320.8 733828.8 733315.4

'
- 132781.4. 132212.5 731618.5 731010.4 130393.l

729769.6 129142.3 728513.2. 727884.8 727258.9 i

726560,8 725671.6 724754.8 723847.2 722956.5 '

722005.6 121659.0 715014.9 713915.0 713141.8
112611.8 711530.6 109910.0 708015.9 705624.1
702664.4- 699061.1 -697194.5 693005.6= 668192.2

'' 682171.9 676902.8 670659.7 694372.2 692257.0
'b90095.4 688054.8 686163.1 684603.9 683478.6

682749.9 682227.4 681986.2 681537.4 680834.9
'67%16.2 678834.3 $n556.9 675880.1 6/3988.2
671933.6 669684.8 667475.7 664668.4 661817.4
65F17' 0 654055.8 650935.4 647915.2 644664.2
643106.8 639898.3 638623.4 635707.2 632431.1
629020.4 625527.4 622024.9' 618310.1 615047.8'
611596.8 608399,0 605316.4 602375.1 599389.2
596320.0 593215.0 -616752.3 614416,6 b12202.2 !-

609997.1 6076D6.5 605179.7 602860.1. 603460.2
597345.3 595503.9-- 593669.8 591843.9; 590032.1

;$88239.5 586453.2. 584804.4 583027.2 58tt11.l'
-579531.1, 577194.5 2 576019.1 573958.9 571776.8

569629.8 567515.6'- $65414.3 563159.6- 561125.0 -

559112.1J 557095.1- 555105.3 553148,6 551217,9 4

549311.2. 547424.7 .545565.2 543758,9_ 541994.4 ,

540258.2 538603.6 537009.8 5354P6.8 '534296.5
532671,4 530901.1 529160.1 527457.k 525799.1 i

524603.6 523587.1 520874.9 519416.4 518017.0 !
*

516685.0 516124.5 513376.3 512901.8L $12945.8
511716.2 510283.4 509077.4 507801.2 510549,6
512647.0 507684.8 492006.9 503425.8' 505358.6

,

503450.1 492980.8- 502774,3 504377.4 502896.8,

! 503098.3 503112.8 503109.9 503008.1 50?907.0-
|. j 502842.4 502780.0 -.502705.6 502618.7 ' 502531.2
|- 502451.3 502371.4 502287.2 -502201.0 502115.3 ,

$02030.5 - ' 501945.4 ~ $01856,8 501775.7 501685.3'

| 50!$99.9- 501516,4 501426.1 501338.3 501251.2-
|' 501163.6- 501075.0 500986.8 500899.3 500811.4 :

1500722.4 500633.9 50056.9 500455.6- 500362.3 ?

L ' 500272.1-~- |500185.2 500099;2- 499992.4 499910,4 J

-499820.7 __499730.2u 499640.6 499550.4 499460.1. .

499370.6 499298.7 499241.4- 499151.8 499073.4 .;

.498993.8 498909.8 498803.6 496682.1 498594.9 .

498503.6 438412.0 498314.3 498216.3.. 498124.2
498031.7 497937,2 497839.9. 497741.2- 497644.0

_497545.8 497445,5- 497344.8. J497242.9 497139.8
497036.5- 496331.6 496824.6 496719.2 496613.4
496506.6 .496400.4 . -496293.4 496185.1 496077.3 |

495968.8' 495859.2. 495750.0 495640.2 495529.2
'

495418.6 495307.2 495194,8 495082.8 494970.3

.
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494856.8 494744.2 494631.1 494516.7 494407.8
494288.7 494173.3 494058.7 493943.2 493B2b.2
493710.1 493593.7 493475.8 493358.4 493240.3
493121,0 493002.4 492283.5 492763.7 492644.8
492523.6 492403.7 492285.3 492167.2 492043.1
491923.4 491802.4 491080.3 491557.5 491436.0
491318.1 491200.4 491080.1 490958.8 450831.9
490693.2 490561.7 490446.4 490329.2 490210.9
490095.2 489976.7 489856.3 489736.2 489615.6
489493.7 4B9403.6 489118.8 4BB025.4 468695 8
4B6065.6 48B621.4 4B8523.4 48h448.1 468325.6
4B8161.0 488033.8 467904.6 4B7785.2 467028.8
481503.8 497413.2 487305.3 AB723L6 487132.5
487026.6 4B5932.0 dB0839.6 486743.4 4B6647.6
4B6550.8 4B6454.2 486365.1 4B6265.2 486179.0
486077.0 =B6009.0 4B5938.0 485856.3 465607.5
485738.7 4856B4.3 485617.9 4B5555.1 4B5492.9
465428.5 485366.0 485305.1 48524?.7 485182.1
485123.0 485061.6 4B5003.9 484947.5 464B68.0
4B4826.4 4b4161.9 484694.4 484632.8 484560.B
*B4740.7 4B4984.9 464759.4 484785.6 484874.5
484862.9 484866.4 484628.3 484227.8 484035.3
483976.7 4B4049.7 4B4154.8 484109.4 484041.3
444938.5 484063.7 484094.8 414105.8 484072.1
464t42.4 48403L3 4B4011.9 4B3977.5 483931.2
4eJ8Bl.2 483633.6 483775.8 483715.9 483208.5
464104.0 484102.3 483784.3 463909.2 AB4097.2
484283.9 4B4217,7 463661.2 4B3412.( 483142.9
483167.7 483321.6 4B3441.3 453550.2 483781.1
485663.1 486109.5 4820B2.7 461911.0 481994.3
481958,0 4B2195,5 4P2398.5 AB?023.8 481575.0
481915.9 482057.5 4E2242.2 482317.6 481637.1
481344.8 481243.8 481138.5 481129.9 481354.5
481736.1 481891.2 481760.8 482605.9 484616.5
485701.1 486569.8 486403.9 479936.3 471353.8
476089.3 480330.4 480356.5 4817B8.5 4B3604.2
484686.2 485813.9 487225.6 4B8244,0 40)258.5
490229.2 491248 3 492209.3 493156.8 493976.9
494784.8 495519.2 496221.2 496876.2 497467.4
498014.8 498535.7 4f9009.5 499430.2 499722.4
500109.3 500612.6 501056.4 501165.0 501408.8
501654.8 501759.9 501864.0 501980.3 502044.3
502104.0 502151.2 502192.2 502208.6 502220.8
502222.0 502211.1 502191.5 502171.2 502123.3
502071.8 502022.2 501951.2 501872.1 501781.8
501082,3 501573.1 501449.1 501341.9 501191.6
501039.6 500879.3 500701.2 500497.9 500250.5
499914.3 499532.5 499202.6 499026.2 498848.2
498746.8 498589.8 49B435.0 496342.0 4982B2.0
498140.3 497891,6 497652,3 497332.9 497096.8
496B70.6 496551.5 496060.6 496262.5 496523.2
497200.3 496384.6 495783.5 495979.4 495983.6
495919.e 495702.1 495201.9 494372.8 493506.3
492932.0 492866.3 492920.5 4922D6.8 491639.2
491628.3 491630.1 491294.1 490049.2 490843.3
490721.5 490580.2 490554.4 490431.1 490311.6
490366.2 490356.9 490299.6 490411.1 490387.4
490473.5 490619.0 490728.B 490830.2 490899.1
491086.6 491265.1 491444.7 491620.2 491833.6
492043.6 492247.8 492469.4- 492691.2 492912.8
493146.3 493376.8 493598.4 493229.0 494053.5
494226.2 494479.4 494669.3 495184.7 495363.0
495480,6 495686.9 495878.5 496005.3 496112.4
490104.5 496355.1 496417.6 496616.8* 496643.9
496693.2 456725.4 490819.3 496915.2 496BB3.5
496908.6 496974.2 496981.4 496BB3.0 496530.7
496331.5 496333.7 496432.3 496436.7 49653B.5
496539.7 496526.8 496486.8 496528.0 496559.4

; M.183
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496612.4 496597.6 496611.3 496595.8 496625.6
496616.3 496641d 496619.7 496589.2 498004.2
496550.6 496595.7- 490591.0 496636.2 496553.0
496619.4 -496626.2 496562.3 496500.8 496519.6
496494.7 496436 9 496430.2 496405.0 496357-4.
496354.4' 496322.7 496272.8 496276.1 496244.7
496194.8 496195.5 496108.1 496120.5 496125.4
496099.0 496039.4 496032.3 4#009.4 495992.t
496030.t 4%057.8 49461.2 49f050.8 490097.9
495138.9 496164.5 496191.4 496224.6 496264.4
496307.2 496343.2 496387.7 496434.6 496477,7
496528.3 496584.4 40589.5 496647.7 496716.5
496921.0 496914.6 496911.1 496987,5 497050.8
497133.3 497316.2 -437234.7 497385.7 497457.6
491470.9 497558.2 4977t7,9 497782,3 497839.7

- 497904.3 498015.5 498176.8 498176.3 498284.b ]
498360.7 498437.7 -498514.6 498621.3 498684,6 1

1498613.7 4999'. 409024.7 499094.3 499118.1
499294.7 499the. 499439.5 493555.1 499576.8
499698.7 499725.s 499843.1 499291.8 499995.7
500087,3 500?!7.1 500253 8 500465.8 500588.2 ;

' 500616.2 500605.5 500697.4 500806.1 500867.f 1

500875.8 $00967.2'- 501065.7 50lI43.8 501314.4 '

'501358.4 501218.0 501476.2 501414.1 501833.2 -

502089.8 501984.8 501847.2 501905.6 502063.9
'

502186.2 502233.2 502/47.1 b02329,1 501443.2
- 502560.7 502653.4 502731.0 '.02824.6 502935.9
503055.0 503171.3- 50328fi.6 503401.1 503520.1 .

503630.4 503745.3 503t6L 3 503986.3' 504112,2 |
504239.9- 504368.7 504497.4 504631.8 504769.8 '

504907.4 505047.6 505183.8 505337,3 505478.6
5056t1.9 505716.6 505928.7 506081,8 506236.2'

506391.8 506551.6 506709.8 506871.8 507035.3
507200.9 507255.7 $v8830.2 510269.1 512467.3
514797.2 517280.5- 519964.8 522849.5 525973,6
$?9298.2 b32546.1 536079.9 536775.9 529923.5
517303.6 516278.6 517827.9 508366.t' $06544.3

- 507008.1 503415.7 50tl45.2 514345s3 507249.9 .-

509043.2 504951.2 L$14045.5- 498842.8 f.10093.9 I

- 508808.2- 500493.4- 507479.2 511664.1 499990.9
500488.6 507298.9 511570.2 50b069.8 498170.8
503978.9 517406.3 52!997.4 - 5549f6.4 562750.3
553098.6 569402.8 575856.3 $75055.0 $80318.0

*

$85552.4- 589292.8 592230.4 582566.3 572876.5
596416.9 ' 598138,9 599301.4 600233J 601018.4 ' l
601679.1 602255.6- 602763,5 : 603216.8 603617.4 '603986.7 604320.1 604619.5 604697.0 605155.8
605375.0- 605572.7 611807.5 - 6108E3.6 604977.0
598220.9: 605815.1- 620?90.3 610643.5 '597061.5-

L 60400. 9- 596579.9 600616.5 606329.9- 601491.9. , s

620321.1 612620.9-- - 554136.8 591190.7 611101'1.
'

|- 630472.3 599093.1 624696.5 602110.7 569970.2
,

,

L - 609474.1 593093.4 576145.4 620694.4 591197.6.
576663.2 573551.6- 593672.5 565813.9 : 562640.9
601182.4' 1505034.5 572019.6 55 tina 565140.4
585228.1' . 5577J7.9 559249.9 f2757t.1 ' 531403.7

' 564263.6' . 549020.9 549939 1 558838.2 580349.6
581261.8 605545.5 599M4.2 603206.9 570482.6
560178.6 . 600449.8 572579.2 564005.6: 536288.3J
559654.4 - 550652.9 606809.3 567090.9 584512.1
558326,2 571625.2 574550.6 541837.4 561282.1 .
564436.1- 584453.8- 545579.2 553446.1 577896.8

- U9475,7 $51011.0 . 593928.9 591056.8- 566946.3
575514.5. 563808.6 587210 A 566057.7 581234.0 '

574t62.8 . 567689.1 577991,0 575092.9 564074.6:

562345.1- 569967,5 570910.3
. col.

L5
,

*
,
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&& Blowdown of prbery system steam
LL

L2ov 914
Iflag = 2

0.0 0.5 1.5 1.5 3.5t =

4.5 5.5 6.5 7.5 8.3
9.5 10.5 11.5 12.5 13.5

14.5 15.5 16.5 17.5 18.5
19.5 20.5 21.5 22.5 23.5
24.5 25,5 26.5 27.5 28.5
29.5 30.5 31.5 32.5 33.5-

34.5 35.5 36.5 31.5 28.5
39.5 40.6 41.5 4?.5 43.5
44.5 45.5 46.5 47.5 48.5
49.5 50.5 61.5 52.5 53.5
54.5 $? 5 56.5 57.5 58.5
59.5 60.5 61.5 62.5 63.5
64.5 65.5 66.5 67.5 68.5 __

69.5 70.5 71.s 72.5 73.5
74 5 75,5 76.5 17.5 78.5
79.5 80.5 81.5 82.5 83.5
64.5 85.5 86.5 87.5 88.5
89.5 90.5 91.5 92.5 93.5
94.5 95.5 96.5 97.5 98 5
99.5 100.0 110.0 120.0 130.0

140.0 150.0 160 0 170.0 180.0
190.0 200.0 204.8 214.8 224.8
234.8 244.8 254.8 26tB 274 8
'84.8 294.8 304.8 314.8 324.B
334.8 344.8 354.8 364.8 374.8
3B4.8 394.8 404.8 414.8 424.8
434.8 444.8 454.8 464.8 474.8
484,8 494.8 504.8 514.6 524.8
534.8 544.8 554.8 564.8 $74.8
564.8 594.8 604.8 614.8 624.8
634.8 644.8 654.8 064.8 674.8
684 8 694.8 70t.B 714.8 724.8
734.8 744.8 754.8 764.8 774.8
764.8 794.8 804.8 814.8 824.8
834.8 844.8 854.8 864.8 874.8
884,8 894.8 904.8 914.8 924.8
934.8 $44.8 954.8 964.8 974,8 _

984,8 994.8 1004.8 1014.8 1024.8
1034.8 1044.8 1054.8 1064.8 1074.8
1084.8 1094.8 1104.8 1114.8 1123.1
1133.1 1143.1 1153.1 1163.1 1173.1

* 11R3.1 1193.1 1203.1 1213.1 1223.1
1233.1 1243.1 1251.9 1261.9 1271.9
1281.9 1291.9 1301.9 1311.9 1321.9
1331.9 1341.9 1351.9 1361.9 1371.9
1381.9 1391.9 1401.7 1402.7 1403.7
1404.7 1405.7 1406.7 1407.7 1406.7
1409.7 1410.7 1411.7 1412.7 1413.1
1414.7 1415.7 1416.7 1417.1 1418
1419.7 1420.7 1421.7 1422.7 1423.,
1424.1 1425.7 1426.7 1427.7 1428.7
1429,7 1430.7 1431.7 1432.7 1413.7
1434.7 1435.7 1436.7 1437.7 1438.7
1439.7 1440.7 1441.7 1442.7 1443.7
1444.7 1445.7 1446.7 1447,7 1448.7
1449.7 1450./ 1451.7 1452.7 1453.7
1454.7 1455.7 1456.7 1457.7 1458.7
1459.7 1460.7 1461.7 1462.7 1463.7
1464.7 1465.7 1466.7 1467.7 1468.7
1469,7 1470.7 1471.7 1472.7 1473.7
1474.7 1475.7 1476.7 1477.7 1478.7
1479.7 14B0.7 1481.7 1482.7 1483.7
14B4.7 1485.1 14B6.7 1487.7 1483.7

M-185
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14B9.7 1490.? 1491.7 1492.7 1493.7
=

1494.7 1495.7 1496.7 1497.7 1498.7
1499.7 1500.7 1501.7 1502.7 1503.7
!!04.7 1505.7 1506.7 1507.7 1508.7
1509.7 1510./ 1511.7 1517.7 1513.7
1514.7 1515.7 1516.7 1517.7 1516.7
1519.7 1520.7 1521.7 1522.7 1523.7
1524.7 1525.7 1520.7 1527.7 1528.7
15?9.7 1530.7 1531.7 1532.7 1533.7
1534.7 1535.7 1530.7 1537.7 1538.7
1539.7 1540.7 1541.7 1542.7 1543.7
1544.7 1545.7 1546.7 1547.7 1548.7
1549.7 1550.7 1551.7 155?.7 1553.1
1554.7 1555 7 1556.7 1557.7 1558.7
1559.7 lt00.7 1501.7 1502.7 1563 7
1504.7 1505.7 1506,7 1567.7 1568.7
1609.7 1570.7 1571.7 1572.7 1573.7
1574.7 1575.7 1516.7 1577.7 1576.7
1579.7 1580.7 1581.7 1 .7 1583.7'

1584.? 15B5.7 1586.7 1587.7 15BB.7
!!99.7 1590.7 1591.7 1592.'/ 1593.7
1594.7 1595.7 1590./ 1597.7 1598.7
1599.7 1000.7 lE01.7 1002.7 1003.7
1004.7 1005.7 1006.7 1007.7 1008.7
1609.7 1610.7 1611.7 1012.7 1013.7
1014.7 1615.7 1316.7 IEl?.7 1618.7
1619.7 1620.7 1021.7 1022.7 1023.1
1024.7 1625.7 1026.7 1027.7 1028.7
1029.7 1030.7 1631.7 1032.7 1633.7
1634.7 1035.7 1036.7 10?- 7 1638.7
1639.7 1040.7 1041.7 104t.7 1643.7
1044,7 1045.7 1046.7 1047.7 1048 7
1649.7 1650.7 1051.7 1052.7 1653.7
1054.7 1655.7 1656.7 1057.7 1658.7
1059.7 1000.7 1061.7 1002.7 1063.7
1004.7 1005.7 1066.7 1667.7 1008.7
1069.7 1070.7 1071.7 1672.7 1673.7
1674.7 1075.7 1676.7 1677.7 1078.7
16/9.7 1080.7 1081.7 10B2.7 1083.7
1084.7 1085.7 1086.7 1087.7 1088.7
1089.7 1690.7 1691.7 1692,7 1693.7
1694.7 1095.7 1096.7 1097.7 109B.7
1693.7 1700.7 1701.7 1702.7 1703.7
1704.7 1705.7 1706.7 1707.7 1708.7
1709.7 1710.7 1711.7 1712.7 1713.7
1714.7 1715.7 1716.7 1717./ 1718.7
1719.7 1720.7 1721.7 1722.7 1723.7
1724.7 1725.7 1723.7 1727.7 1728.7
1729.7 1730.7 1731 7 1732.7 1731.7
1734.7 1735.7 1736.7 1737.7 1738.7
1739.7 1740.7 1741.7 1742.7 1743.7
1744.7 1745.7 1746.7 1747.7 1748.7
1749.7 1750.7 1751.7 1752.7 1753.7
1754.7 1755.7 1756.7 1757.7 1758.7
1759.7 1700.7 1761.7 1762.7 1763.7
1764.7 1765.7 1766.7 1767.7 1768.7
1709.7 1770.7 1771.7 1772,7 1773.7
1774.7 1775.7 1776.7 1777.7 1778.7
1779.7 1780.7 1781.7 1782.7 1783.7
1784.7 1785.7 1786.7 1787.7 1788.7
1789.7 1790.7 1791.7 1792.7 1793.7
1794.7 1795.7 1796.7 1797.7 1798.7
1799.7 1600.7 1801.7 1B02.7 1833.7
1804.7 1605.7 1306.7 1807.7 1808.7
1809.7 1810.7 1811.7 1812.7 1813.7
'814.7 1815.7 1o16.7 1517.7 I B 18 . 's

1819.7 1820.7 1621.7 1822.7 1823.7
1824.7 1825.7 1826.7 1827.7 I?28.7

M-186
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4'
1829.7 IB3J 7 18.'1.7 1932.7 1833.7
1B34.7 1835.7 1836.7 1837.7 1838.7
1839.7 1840.7 1841.7 1642.7 1643.7
'844.7 1B45.7 1946.7 1047.7 1848.7,

1849.7 1850.1 1851.7 1852.7 1853.7
1854.7 1855.7 1856.1 1657.7 185B 7
?B59.7 1660.7 1861.7 1862.7 IEC3.7,

"

1864.7 1855.7 1P66.7 1607.7 IE68.7
1869.7 1870.7 1871.7 1872.7 1873.7
1874.7 1B75.7 1876.7 1877.7 1878.7
1879.7 1880.7 1881.7 1882.7 1883.7
1884.7 IBB5.7 1886.7 1887.7 1888 ,

1889.7 1890.7 1891.7 1892.7 1893.7
1994.7 1895.7 1846.7 1897.7 1898.7
1899.7 1900.7 1901.7 1902.7 1903.7
1904.7 1905.7 1906.1 1907.7 1909.7
1909.7 1910.7 1911.7 1912.7 1913.7
1914.7 1915.7 1916.7 1917./ 1918.7 --

1919.7 1920.7 1921.7 1922.7 1923.7
1924.7 1925.7 1926.7 1927.7 1928.7
1929,7 1930,7 1931.7 1932,7 1933.1
1934.7 1935.7 1936.7 1937.7 1938.1
1939.7 1940.7 1941.7 1947.7 1943.1
1944.7 1945.7 1946.7 1947.7 1948.7
1949.7 1950.7 1951.7 1952.7 1953.7
1954.7 1955.7 1956.7 1957.7 1958.1
1959.1 1960.7 1961.7 1962.7 1963.7
1964.7 1965.7 1966.7 1967.7 1968.7
1969.7 1970.7 1971.7 1972.7 1973.7
1974.7 1975.7 1976.7 1977.1 1979./
1979.7 1980.7 1981.7 1982.7 1983.7
1984.7 1985.7 19o6.7 1987.7 1988.7
1989.7 1990.7 1991.7 199?.7 1993.7
1994.7 1995.7 1996.7 1997.7 1998.7
4999.7 2000.0 2010.0 2020.0 2030.0
2040.0 2050.0 2060.0 2070,0 2080.0
2090.0 2100.0 2110.0 2120.0 2130.0
2140.0 2150.0 2160.0 2170.0 2160.0
2190.0 2200.0 2210.0 2220.0 ??30.0
2240.0 2250.4 2260.0 2270.0 2280.0
2290.0 2300.0 2310.0 2320.0 7330.0
2340.0 2350.0 2360.0 2370.0 2380.0
2390.0 2400.0 2A10.0 2420.0 2430.0
2440.0 2450.0 2460.0 2470.0 2480.0
2490.0 2500.0 2510.0 2520.0 2521.7
2531.7 2541.7 2551.7 2561.7 2571.7
2581.7 2591.7 2001.7 2611.7 2621.7
2631.7 2641.7 2651.7 20C1.1 2671.7
2631.7 2691.7 2701.7 2111.7 2721.7
2731.7 2741.7 2751.7 2761.1 2711.7
2781.7 2731.7 2801.7 2803.2 2813.1
2823.1 2833.1 2843.1 2853.1 2863.1
2873.1 2853.1 2893.1 ^103.1 2913.1
2923.1 2933.1 2943.1 2953.1 2963.1
2973.1 2953.1 2993.1 3003.1 3013.1
3023.1 3033.1 3043.1 3053.1 3063.1
3073.1 30B3.1 3093,1 3103.1 3113.1
3123.1 3133.1 3143.1 3153.1 3163.1
3173.1 3183.1 3193.1 3203.1 3213.1
3223.1 3233.1 3243.1 3253.1 3263 1
3273.1 3283.1 3?93.1 3303.1 3313.1
3323.1 3333.1 3343.1 3353.1 3363.1
3373.1 33B3.1 3393.1 3403,1 3413.i
3423.1 3433.1 3443.1 3453.1 3463.1
3473.1 3483.1 3493.1 3503.1 3513.1
3523.1 3533.1 3543.1 35!1.1 3563.1
3573.1 3583.1 3593.1

M-107
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ht':

0.0 0.0 0.0 0.0 0.0mass e
0.0 0.0 0.0 50.5 19.4

35.2 33.8 33.4 33.3 33.3
33.3 33.4 33.8' 34.7 34.7
35.2 35.6 35.9 36.1 36.4
36.) 36.9 37.1 - 37.3 17. 6
37.3 38.0 38.1 38.3 48.5
38.6 38.8 38.9 39.1 31.2
39.3 39.4 39.5 3D.6 39.'
39.8 39.8- 39.9 40.0 40.0
40.1 40.1 40.1 40.2 40.2
40.2 40.2 40.3 40.3 40.3
40.2 40.2 40.2 40.2 40.2
40.1 40.1 40.1 40.0 40.0

'39.9 39.9 39.8 39.7 39.7
-V 39.6 39.5 39.4 39.3 39.3

; 39,2 39.1 39.0' 38.9 38.8 j
38.7 38.6 38.4 38.3 38.2 4

38.1 38,0 37.8 31.7 37,6 |
3.' . 4 37.3 37.1 35.9 36.7 *

36.6 36.5 35.2 35.1 $5.1
35.2 35.2 35.1- 34.9 34.8
34.2 33.7 33.4 32.8 12.0 i
31.1 30.1 29.1 34.2 '4. 0
33.8 33.5 33,4 33.2 33.2
33.2 -33.3 33.4 33.4 33.4-
33.4 33.3 33.1- 73.0 32.8
32.5 32.2 32.0 31.6- 31.2

'30.7 30.2 29.9 29.6 29.3
29.0 28.7 28.5 28.1 27.8
27.4 27 1 26.7 26. 3 -- 25.9 'i

'25.5 25.1- 24.8 24,4 -24.1
.23.7 23.3 27.4 27.0' 26.7
26.4 26.1 ' 25.1- 25.4 24.9

;24.5 24.2 23.9 23.5 23.2
,

22.9 22.5' 22.3 - 21.9 21.6
21. 3 _- 21.0 to 1 20.4 20.1
19.8 Iw.5 19.2- 18,9 18.6
18.3 18.0 17.1 - 17.4 17.1

_16.9 - 16.6 16.3 16.0 15.7
15.5 15.2 15.0 14.7 14.5

'14.3 14.1- 13.9' 13.7 13. 5 :-

13.3' 13.2 12.9 12.7 - 12,5
12.3 12.2 11. 8 .. !!.8 11.6
11.5 -11.3 11.1- 10.9 10.8
10.7 10.6 9.7 10.1 10.1
9.8 - 9.5 ' 9. 7 - 9.6 9.7
9.6 9.6 9. 8 - 9.6 9.6
9.6 . 9. 6 ' 9,6 ' 9.5 9.5. ti
9.5 - 9.5 9.5- 9.5 9.5
9.5 9.4 9.4 9.4 9.4
9.4 9.4 9.4 9.3 ' 9. 3 .
9.3. - 9.3 9.3 9.3 9.3 -
9.3 .9.2 9.2 9.2 9.2 :
9.2 S.2 9.2 9.2 9.1

- - - 9.1 9.1- 9,1 9.1 9.1
9.1 9.1 9.0 9,0 9.0
9.6 9.0; 9.0; 9.0 - 9.0;;'
8. 9 - 8.9 - 8.9 8,9 8.9

l- 8,9 8.9 8.9 ' 8.8 ~8.8
L- S.8 8.8 8.8 3.8 8.8

8.8 .8.7 8. 7 . 8.71 8.7|'
- 8.7- 8.7- 8.7 8.1 '8.8

*

F

(;
' 8.6 8.6- 8.6 8.5 8.5
8.6 - 86 8.6- 8.6- - 8. 6

| .

.- ,

L 8.5 8.5 8.5 8.5 8.5
l' 8 c5 8.4 8.4 8,4 8.4
j. . 8.4 - B.4 L 8.4 8.4 8.3
|

b

H-188
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' ~

.

,}'

.

8.3 8.3. 8.3 8.3 8.3
8.3 8.3 8.3 8.2 8.2 :
8.2 ^ 8. 2 - 8.2 8.2 8.2 '

8.2 8.1 6.1 8.1 8.1
8.1 8.1 8.1 8,1 8.0
8.0 8.0 8.0 8.0 8.0
8.0 8.0 7.9 7.9 7.9
7.9 7.9 79 7.9 7.9 .

7.8 7.8 7.8 7.8 7.8 !

7.8 7.8 7. 8 7.7 7.7
7,7 7.7 7.1 7.7 7.7
1,7 - 7.7 7.7 7 . -6 7.6 i

7.6 7.6 7.6 7.6 7.6
7,6 7.6 7.6 7.5 7.5
7.5 7.5 1.5 7.5 7.5

, 7.5 - 7.5 7.4 7.4 7.4
, ;

>

! 7.4 '7.4 7.4 7.4 '7. 4
l

1 7.4 : 7.4 7.4 7.4 7.4
0 1.3 7,3 7.7 7.3- 1.3

7.3 7.3 7.3 7.2 7.2
7.2 7.2 7.2 7.2 7.2
7.2 7.2 7.1 1.1 7.1
Fil 1.1 7.1 7.1 7.1
7.1 7.1 7.1 7.1 7.1
7.1 7.0 7,0 - 7.0 7.0
7.0 7.0 7.0. 7.0 1.0 ;

7.1 7.0 7.1 7.0 7.0 i
'- 7.0 70 7.0 7.0 7.0

- 6.9 6.9 6.9 6.9 6.9
b.9 6.9 6.9 6.8 - 6.8

- 6.8 6.8 6.7 6.0 6.7
6.7 6.7 6.6 6.2 6.0
5.7 5.8 5.9 5.9 5.9
6.0 6.0 6.0 6.1 6.1
6.1 6.1 6.2 6.2' . 6.2
6.2 6.2 6* 6.3 G.3
6.3 6.3 6 6.3 6.3

- 6.3 6.3 6.3 6.3 6.3
6.3 ' 6.3 6.3 8.3 6.3
6.3 . 6. 3 . 13 6.3 6.3
6.3 6.3 6.3 6.3 ^ 6.3

~6.3 6.2 6.2 6.2 6.2
6.2 6.2 6.2 6.2 . 6.2

,

6.2 6.1 6.1 6.1 6.1.

6. ! ' 60. 6.0 6.0 6.0+

- 6.0 . 6.0 6.0 5.9 5.9
. 5.9 - 5.9 ' 5,9 5.9 - 5.9 '
5.8 5.8 ' 5.8 5.8 5.8
5.8 5.8 5.8 b.8 5.8
5,8 .5.8 5.7 5.7 5.6
5.6 5.6 5.6 5.6 - 5.6
5.5 5.5 . 5. 5 5.5 5.5
5.5 55 5.5 5.5 . 5.5

'5.4 L 5.4 5.4 5.4 5.4
5.4 5.4 - 5. 4 - 5.4 5.4
5.4 5.4 5.4 - 5.4 5. 4 .. )
5.4 5.4 5.4 5.4 5 ~. 4 '

5.4 5.4 5.4 5,4 5.4 -

5.4 5,4 5.4 5.4 5.4
5.4 5.4 5.4 5.4 5.4
5.4 - 5.4 5.4 5.4 5.4
5.4 5.4 5,4 5.4 5.4'

5.4 5.4 5.4 5.4 - 5.4
5,3 5.3 5.3 5.3 5.3
5.3- 5.3 5,3 5.3 5.3

| -. 5.3 5.3 : 5.3 5.3 5.2
5.2 5,2 5.2 5.2 5.2i

5.2 5,2 5.2 . 5.2 5.2
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5.2 5.2 5.1 5.1 5.1
5.1 5.1 5.1 5.1 5.1
5.1 5.1 5.1 5.1 5.0
5.0 5.0 5.0 50 5.0
5.0 5.0 5.0 5.0 4.9
4.9 4.9 4.9 4.9 4.9
4.9 4.9 4.9 4.9 4.9
4.9 4.8 4.6 4.8 4.8
4.8 4.8 4.8 4.8 4.8
4.8 4.8 4.8 4.8 4.8
4.7 4.7 4.7 4.7 4.7
4.7 4.7 4.7 4.7 4.7
4.7 4.7 4.7 4.7 4.7
4.7 4.7 86 4.6 4.6
4.6 4.6 4.6 4.6 4b
4.6 4.6 4.6 4.6 4.6
4.6 4.6 4.6 4.5 4.5
4.5 4.5 4.5 4.5 4.5
4.5 4.5 4.5 4.5 4.5
4.5 4.5 4.4 4.4 4.4
4.4 4.4 4.4 4.4 4,4

4.4 4.4 4.4 4.4 4.4
4.4 4.4 4.3 4.3 4.3
4.3 4.3 4.3 4.3 4.3
4.3 4,3 4.3 4.2 4.2
4.2 4.2 4.2 4.2 4.2
4.2 4.2 4.2 4.2 4.2
4.1 4.1 4.1 4.1 4.1
4.1 4.1 4.1 4.1 4.1
4.1 4.1 4.0 1.0 4.0
4.0 4.0 4.0 3.9 3.8
3.7 3.6 3.5 3.5 3.4
3.3 3.2 3.1 3.0 3.2
3.7 2.4 3.3 3.6 3.2
3.2 3.4 3.5 2.8 2.0
3.3 2.4 3.0 3.2 1.7
3.2 3.0 1.4 2.8 3.3
2.9 1.1 2.6 3.2 3.1
1.7 '.8 2.0 3.3 4.0
4.8 4.8 5.1 5.8 5.5
5.6 5.7 5.7 5.6 5.5
5.6 5.8 5.8 5.8 5.8
5.B 5.7 5.7 5.7 5.6
5.6 5,6 5.5 5.5 5.4
5.4 5.4 4.9 5.2 6.3
6.1 4.1 4.0 6.1 6.4
5.2 5.8 6.1 6.7 4.4
3.7 4.3 6.5 4.3 3.9
1.2 3.9 0.0 4.6 10.5
4.0 1.5 3.9 0.5 4.4
5.4 4.3 0.5 5.8 4.5
3.9 0.5 4.5 4.5 8.4
0.1 4.1 3.4 7.0 6.5
3.5 6.4 4.2 3.7 6.8
0,1 0.6 8.8 L.7 3.1
6.2 3.4 0.2 3.7 5.8
3.9 2.6 3.6 2.7 1.9 '

4.7 4.8 1.0 7.0 0.0
0.1 0.2 0.2 0.0 0.5
1.9 3.4 2.4 01 2.1
0.5 0.1 0.9 0.0 0.9
1.6 0.0 1.2 0.5 1.2
1.5 0.6 1.3

2547525.0 2678332.0 2676740.0 2676744.0 2676692.0enth =

2677138.0 2672659.0 2699500.0 2781961.0 2770659.0
2766118.0 2764730.0 27643B4.0 2764313.0 27643S8.0
2764327.0 2164541.0 2765058.0 2765616.0 2766113.0

m.
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i

- 2766577.0 2166954.0 2767244,0 !?67512.0 2767766.0
2768001.0- 2168236.0 2768456.0 2768664.0 27EA864.0

.. '2763054.0 2769235.0 2169407.0 2769569.0 2169724.0
2769873.0' 2170014.0 '2770136.0 ' 2770250.0 2770353.0=:

- 2770450.0 -2770541.0 2770626.0 2770705.0 2770778.0
2770846,0 2770907.0 2770963.0 2171013.0 - 2171057,0
2771096.0 -2771129.0 ' 2171150.0 2771178.0 2771194.0

- 2171205.0' 2771211.0 2771211.0 2771206.0 2771196.0
2771182.0. 2771163.0= 2171139.0 2771110.0~ 277107f. 0 !
277;038.0. 2770996.0 2770949.0 2770898.0 2770844.0

2770785.0 . 2770722.0'' 2770656.0 2770586.0 2770512.0
2770433.0 2770347.0 2770257.0 2770164.0 2770070,0
27b9876.0. 2769880.0' 2769782.0 2169680.0 2769573.0

E 2769462.0; 2769343.0 ' 2169219.0 2769092.0 2768963.0-
2768833.0 2768702.0 2762571.0 2768439.0 - 2768308.0t

2168161.0 2767E74.0 2767782.0 2167592.0- 2767404.0
x<- : 2767221.0 2767132.0 2765652.0 2765415.0 2765231.0

'

'

H 2765109.0' - 2764862.0' .2764493.0 2764063.0 2763518.0
- 2762782.0-- 2761877.0: 2761406.0 2760343.0 2759118.0
2757737.0 2756237.01 2754642,0 2760676.0 2760135.0

,r . 2759584.0 2759362.0 2758579.0 2758180.0 2157891.0 '
'

< = 2757703.0 2757568.0'.2157504.0 = 27573B8.0 2757206.0
"

15" ' 2156970,0 4756692.0- 2756364.0- 2755932.0 2755446.0- ri
'

2754919.0 : 2754342.01-2153773.0 2753056.0 !2752326.0 *
r

- 2751265.0 2750334.0- 2749540.0 2748766.0 2747980.0
2147529.0 2746700.0 12746314.0 2745620.0- 2744771.0
-2743885.0 2742975.0 2742058.0 2741074.0 2740148.0'
2739168.0 2738256.0 '2737377.0 12736497.0 2735591.0

- 2734657.0 2733710.0 2740603.0 2739947,0 2739314.0
2738668.0 2136007.0 '2737314.0 '2736624.0 2136848.0

'

2734953.0 2734395.0 2733838.0 2733282.0 2732730.0 '

2732184.0. 2731640.f. 2731137.0- 2730595.0 2730060.0-
- 2729529.0 ' 2729000.0 2128459.0 2727830.0 2721163.0 *

2126508.0- 2725862.0 2725222.0 2724534.0 2723914'0.
2723301.0- 2722686.0 . 2722080.0. 2721484,0' 2720896.0

'2720315.0 2719740.01 2719173.0 .2718621.0' 2718081'0=.

' 2717550.0 . 2717043.0J 2716554.0 .2716090.0--2715720.0
- 2715214.0 ~2714636.0- ' 2714066.0 . 2713509.0 2712966.0
"2712573J 2112290.0 2711352.0 2710872.0 2710413 0
2709976.0 =2709811.0- 2708739.0 - 2708783.0-' - 2708822.0
2708254.0 2707835.0 2707493.0- 2707079.0 2708026.0
2708632.01 2707076.0 2702243.0 2705495.0' 2706256.0

'2705555.0''2702099.01 2N5342.0 2705978.0 . 2705435.0
'2705524.0 2705524.0 '2705524.01 2705488.0- 2705453.01
2705432.0 2705410,0 2705385.0 2705355 0 - 2705325.0-

: 2705298.0 2705270M 2705241.0 2705212.0 2705182.0
+ 2705153.0 2705124.0 2705094.0 2705066.0 2705035.0:

2705006.0- 2704977.0 '2704946.0 2704916.0- 2704886.0-
2704856.0 . 2704826.0. 2704795,0 2704766.0 2704735.0-

2704704.0 2704674.01 2704644.0 2704613.0 : 2704580.0--

2704550,0 2704520.0 E 2704490,0 27$445( 0- 2704426.0
2704394,0 : 2704364.0' 2704333.0 '2704302.0 2704270,0 c ,

2704240.0 2704215.0 2704195.0 ~ 2704165.0 2704138J
2704110.0 . 2704081.0' 2704045.0 2704003.0 ' 7703973.(

.

2703942,0 ~ 2703910.0' --2703876.0-'2103842.0 - 2103810.0
12703778.0 2103746,0m: 2703712.0 2703678.0 '2703645.0
12703611.0- 2703576.0' 2703542.0- 2703506.0 2703470.0'
2703435.0; 2703399,0; 2103362.0, 2703326.0 2703289.0r

%' 2703252.0- 2703216.0 : '.'703178.0 2703141.0 :- 2703104.0
2703066.0, 2703028.0- 2702990.0' 2702952.0 2702914.0

'

_2702876.0 2702837.0z 2702798.0' 2702760.0 - 2702721*0
.2702681.0; 2702643.0. 2102603.0 .2702564.0 2702524.0
-2702485.0 270244'.0 .2702405.0 -2702365.0 2702324.0
2702285,0,-2702244,0 .2702203.0 -2702163.0 2702122,0
2702080.0 2702040.0 2701998.0 2701956.0: 2701916.0
2701874.0< 2701832.0 2701792.0 7701750.0 2701707.0

^

12701666.0' 2701624.0 -2701581.01 2701539.0 .2701496.0
2701456.0- 2701415.0; 2701374.0 2701331.0 2701287,0
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y

2701239.0 2701193.0 2701154,0 270!!!3.0 2701072.0
2701032.0 2700991.0 2100949.0 ' 2700908.0 2100866.0
2700823.0 2700790.0 2700691.0 2700521.0 2700548.0
2700537.0 2700523.0 2700488.0 2700462.0 2700418.0

:2700363.0 270031740 2700272.0 - 2700232.0 2700176.0
2700133.0--2700102.0 2700066.6 2700041.0 2700000.0
2699968.0 2699935.0- 2699904.0 2699870.0 2699838.0
2699804.0 2699771.0 2699740.0 2699704.0 2699676.0
26P9640.0 2699617,9 2699592.0' 2699504.0 2699547.0-
2699524.0 . *699505.0 2699482.0 2699460.0 2699439.0
2699416.0: 2699315.0 2699374.0 tG99352.0 2699332.0
2699312.0 2b99290.0. - 2699270,0 2699252.0 2699231.0'

.

2699210.0 ?$99168.0 2699165.0 2699143.0 2699126.0
2699185.0 -2699271.0 2699185.0- 2699200.0 2699229.0
2699226.0 2699227.0 ' 2699140.0 2699002.0 2698937.0
2698918.0 , 2698946.0 2698982.0 2698965.0 2698942.0

.

2698942.0. 2698952.0- 2698963.0 2696966.0 2698954.0
2698945,0 269B942.0 2698934.0 2698923.0 2658906.0 3

.2698890;0 2698874.0 269b853.0 2698833.0- 2698872.0
2698974.0 2698958.0 2698859.0- I698934.0 2698969.0"

2699033.0 2!99005.0 2698811.0 2698726.0 -2698635.0 '

2698647.0 2698701.0 2698743.0 2698780.0 :2698866.0
2699516.0 2699678.0 2698234.0 2698215.0 2698232.0

- '

.2698225.0.-2698312.0: 2698379.0 2698233.0 2698092.0
2698213.0 ' 2698260.0 2698326.0 2698349.0 2f98175.0
2698009.0 2697976.0- 2697939.0 - 2697909.0 2698022.0 .

-2693155.0 - 2698202.0 2698171.0 2698478.C- 2699179.0
2699347.0 2699133.0 2699732.0 - 2697478.0 2694474.0
2696282.0 2697695.0 2697691.0 - 2698214.0 2698862.0
2699214.0 - 2699614.0 2700106.0 2700458.0 . 2100814.0
2701152.0; '2701508.0 . 2701844.0 2702170.0 ' 2702454.0 .

2702737.0 2702991.0 = 2703236.0 2703463.0 2703668.0
'

2703858.0 2704038.0 2704202.0 270434E.0 2704450.0
2704580.0 - 2704765.0 2704908.0 2704947.0 2105035.0 <

2705117.0 2705154,0 2705188,0 2705230.0 2705250.0
2705272.0; 2705288.0 2705304.0 2705309.0 "2705313.0
2705314.0 2705308.0 2705304.0- 2735294.0 2705278.0

*

2705262.0- 2705247.0 . 2105220.0 2705194.0 2705162.0-
2705125.0. 2705089.0~ 2705046.0 2105010.0' 2704958.0

;2704906.0- 2704851.0 2704788.0 - 2704718.0 2704630.0
2704514.0 -- 2704380.0- 2704270.0 270420S.0 2704148.0' ,

2704114.0 ' 2704D90.0 2704002.0 2703974.0 2703981.0
2703901.01 2703820.0 2703756.0 - 2103625,0 2703569.0
2703490.0 2703343.0. 2703184.0- 2703265.0 2703335.0
2703555.0 .'2703283.0- 2703093.0 2103157.0 2103184.0
2703132.0 2703043.0 2702875.0- 2702578.0 ' 2702263.0
2702074.0 2702050.0 . 2702065,0 2701882.0 ; 2701630,0
2701618.0 2701667.0 2701509.0 2701381.0 2701384.0-
2701310.0- 2701252.01'2701290.0 2701209.0' 2701163.0 .

2701220.0.- 2701184.0. 2701155.0 - 2701222.0 2701180.0 g

2701248.0i'2701269.0 2701305.0 2701342.0 2701364.0-
2701432.0 - 2701503.0; 2701555.0 2701619.0 2701695.0-- |

f 2701766.0 _ 270183D.0-.2701918.0 - 2701992.0:.2702072.0
2702154.0 - 2702232.0 . 2702312.0 2702394.0 2702470.0 .

2702530.0 2702620.0 2702689.0 . 2702268.0.': 2702928.0
-2702970.0: 2703045.0- 2703111,0' 2703152.0 - 2703190.0
2703237.0 - 2703316.0' 2703312.0 . 2703401.0 - 2703388.0 .

;

.2703397.0 2703397.0: 2703432.0 2703505.0 - 2703476.0
2703432.0 2703510.0 27035DS 0 2703474.0 2703345.0
2703283.0 2703283.0 2703320.0 2103319,0 2703357.0
2703354,0. 2703353.0 - 2703336.0.. 2703334.0 2703362.0
2703383.0 2703374.0- 2703383.0 2703374.0 2703388.0
2703382,0- 2703394.0 > 2703382.0 - 2703372.0 2703381.0
2703355.0 2103372.0- 2703371.0 2703396.0. 2703358.0
2703382.0 ' 2703393.0 2703362.0 2103339.0 2703357.0
2703339.0 2703316.0 2703326.0 - 2103308.0 2703288.0 ,

2703300.0 2703280.0 2703258.0 2703273.0 2703253.0 ,

2703231.0 2703246.0 2703227.0 2703205.0 2703222.0
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2703204.0 2703176.0 2103189.0 2703172.0 2703162.0
2103160.0 2703194.0 2103192.0 ''03189.0 2103209.0
2703220.0 2703229.0 2703243.0 2703250.0 2703265.0
2703264.0 2703292.0 2703305.0 2703329.0 2~03340.0
27033!8.0 2703382.0 2703386.0 2703404.0 2703429.0
2703496.0 2703302.0 2103493.0 2703528.0 2703535.0
2703566.0 2703632,0 2703611.0 2703644.0 2703673.0
2703678.0 2703713.0 2703767.0 2703787.0 2703812.0
2703830.0 2iC3869.0 2703913.0 2703926.0 2103962.0
2703997.0 2704017.0 2704050.0 2704086.0 2704112.0
2704168.0 2704210.0 2704226.0 270(271.0 2704266.0
2704336.0 2704312.0 2704394.0 2704420.0 2704428.0
2704483.0 2704479.0 2704522.0 2704572.0 2704572.0
2704605.0 2704650.0 2704666.0 2704741.0 2704779.0
??C4791.0 2704786.0 2704820.0 2704656.0 2704678.0
2704882 0 2704914.0 2704950.0 2105012.0 2705055.0
2705049.0 2705001.0 2705093.0 2705071.0 2705224.0
2705300.0 2705269.0 2705219.0 2705242.0 2705299.0 --

2705340.0 2705355.0 2705361.0 2705390.0 2705430.0
2705471.0 2705503.0 2705530.0 2705563.0 2705603.0
2705643.0 2705684.0 2705724.0 2705764.0 2705806.0 >

'

2705844.0 2705883.0 2705924.0 2705966.0 2706011.0
2706056,0 2706100.0 2706144,0 2706192.0 2706239.0

'

2706284.0 2706332.0 2706380.0 ??06426.0 2706476.0
2706526.0 2706574.0 2706626.0 2706677.0 2706728.0
2706?80.0 2706834.0 2106886.0 2706940.0 2706995.0
2707050.0 2707068.0 2707553.0 2705010.0 2708805.0
2709576.0 2710400.0 2711289.0 2712244.0 2713281.0
2714376.0 2113441.0 2116575.0 2717479.0 2715764.0
2709244.0 2717533.0 2709940.0 270E765.0 2707916.0
2707356.0 2705743.0 2704562.0 2109009.0 2716900.0
2706804.0 2712316.0 2709003.0 270412t,0 2721174.0
2706813,0 2704932.0 2723219.0 2707968.0 2703B28.0

2705493.0 2725673.0 2707572.0 2705907.0 2703B22.0
2717379.0 2710476.0 2724490.0 2725371.0 2774520.0
2721841.0 2726314.0 2728248.0 2728045.0 2730173.0
2731730.0 2732871.0 2733769.0 2730711.0 2728088.0
2735208.0 2735571.0 2735926.0 2730210.0 2736449.0
2736650.0 2736825.0 2736980.0 2137116.0 2737239.0
2737352.0 2737452,0 2737543.u 2737625.0 2737700.0
2737763.0 2737820.0 2740064.0 2739390.0 27S5644.0
2735412.0 2742554.0 27dr561.0 2737230.0 2734979.0
2737278.0 273530/.0 2735570.0 2736636.0 2737875.0
2747108,0 2739B05.0 2743914.0 2736192.0 2739179.0

2781715.0 2738770.0 2755562.0 2136250.0 2720564.0
2738154.0 2718860.0 2735820.0 2759214.0 2733628.0
272B685.0 2729542.0 2749347.0 2724204.0 2126526.0
2767421.0 2781681.0 2727220.0 2722144.0 2720087.0
2739568.0 2723116.0 2732810.0 2714422.0 2113701.0
2717686.0 2720572.0 2722932.0 2734B07.0 27260B?.0
2814093.0 2782506.0 2730763.0 2729831.0 2726293.0
2720432.0 2736754.0 2743232.0 2723444.0 2715190.0
2725543.0 2729064.0 2737420.0 2725943.0 2736436.0
2722402.0 2726602.0 2750201.0 2114150.0 27434G9.0
2744726.0 2731505.0 2819061.0 2737245.0 27E3844.0
2727543.0 2721452.0 2771315.0 2751222.0 2725396.0
2736214.0 2725186.0 2735294.0 2731813.0 2737567.0
2728285.0 2745799.0 2722172.0 2131540.0 2725140.0
2723374.0 2737963.0 2727181.0

eoi
&&

struc
name = Ceiling && Name of structure
type = roof && Type of structure
shape = slab && Shape of structure
nslab = 10 && Number of nodes in structure
chrlen = 17.7 && r.haracteristic length of structure (m)
slarea = 86.4 &% Area (m2)
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.1'

1

..

tunif e 305.
.

&& Initial untlers temy sture (K)
compounti. Conc Cont Conc conc Conc Conc Conc C. 'c conc conc
x = 0. .031 .062 .093 .124 .155 ,186 .221 .252 .293 .305 && (m)
toi

&&
- name * Walls && hame of structure

*
type .= =all && Type of structure
shape e slab && Shape of Structure
nelab = 10 && Number of nodes in tstructure
Chrlen = 5.49 . && Characteristic length of structure (m)
slerea = 254, && Area (m2)
tunif = 305. && Inittal uniform temperature (K)
ctrepounda cont conc conc conc conc Conc conc conc Conc conc

u. * 0. 04U .060 .120 .100 .700 .240 .280 .320 .360 ta, LL (m)
col

,

&& -

condense
ht.tran on-on on>on on
overflow 2

- &&
- && Lower cell input

&&

lowicell
geanctrya B6.4J && Area of layers in lower cell (m2)

bc * 305. && Basemat boundary ccndition temperature (K)
concrete

ctropos = 1 && Number of materiais
conc &b Material
19000 && Mass of matertaf (kg)

temp = 305. && Initial temperature (K)
col
pool

.

I

eot
.. * 305. && Initial temperaturetemp

eul
'

&&

&& [ngineered safety systems
&&'. .e
engineer . Spill 1:2 3 0.0

overflow ! 3 3.05
eat-
&&-

'

&& ... . . . . . . . . ... . . . .. . . . . . . .. . ' C e l l 3 . R oom 115 ~. . ~ ~ ~ . - . .. ... . -. . - ~ ~ - + ~
. ce11.3
control . .

. nspatm=1 naensy 1 jconc=1.. jpool=1 inhtm=2 mxslab=ll naoatm*0
.coi
title-

. Cell 3 Room 115'

-&&
&& Upper Cell Input
&%
geometry- 5.267e2 5,49 && Cell volume and height (m3,m)

atmos =3
.

1.0le$ && Pressure
:T 305. && Temperature

02 '= 0.20
n2 E = 0.75

' h2ov = 0.05
-struc-

name , = Ceiling' && Name of structure
typel = roof && Type of structure

" . shape.- = slab. && Shape of structure
nslab * 10 - && huiber of nodes.in structure
chrlen = 14.6 && Characteristic length of structure (m)

~

- slarea. = 107, && Area (m2)
tunif ..= 305.:_ ~ && Initial untiorm temperature (K)
compound . conc conc conc Cone conc conc conc cone conc conc

.
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. . . ...,-.---.- ..-.-..-. - , .-- _ - . - - . - - . - - .- . . . .



, s- ,
1

x = 0. .031 .062 .093 ,124 .155 .186 .221 .252 .283 .305 && (m)
tot

&&
1

name = Valls LL Name of structure 1

-type = wall
shape = slab
nstab = 10 j
chrlen = 5.49
slatea = 241. ,

tunif = 305. )
compound = conc cone conc conc conc conc conc conc conc conc

.

x = 0. .031 .062 .093 .124 .155 .186 .221 .252 .283 .305 && (m)
eat

i .&& *

condense
ht tran on .on on .on on
overflow 3-
&&

'.&& Lower cell input
~ &0

t#< ell
"ewtry= 107. && Area of layers in. lower cell (m2)

'm = 305. && Basemat boundary condition temperature (K) ,

goncrete :

compos = 1 '&& Number of materials
conc && Material
23500. && Mass of material

tempL = 305. && Initial temperature
col |
pool-

temp = 305. && Initial temperature
col !

'eoi .
.&&
&&. Engineered safety systems-
LL '
en3ineer . Spill l ' 3 '2 0.

overflow--3 2 3.05.
eol
&&

.&g ...................... ~ ~.ce11 4, n'oom 236 ---- -- ---- --- ~ -------------
'cell'4

control
'nhtm=1-mxslab=11 nsoatm=2 nspatm=000 jconc=1 jpool=1 naensy=2
nsceng=1 ,nspeng=4-

: coi

title . Cell 4, Room 236
. . .

:&&
'

-&& Upper Cell input+

" &&
geometry 2.520e? 5.49 && Cell volume and be1 ht (m3 m)0

atmos =3
'

1.01e5 && Pressure
305. && Temperature

e o2 = 0.25
n2 = 0.75
h2ov = 0.05

. &&

struc
name. = Valls && Name of structure
type. * wall .&& Iype of structure

~

shape -= slab ' t,& Shape of structure
nalab = 10- '&& Number of nodes in structure
chrlen ~= 5.49- && Characteristic length of structure (m)
slates. = 450. && Area (m2)
tunif. = 305. '&& Initial uniform temperature (K)
ccepound= conc cone conc conc conc conc conc conc conc conc

M-195,
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i = 0. .015 .L30 .045 .000 .075 090 .105 .1:0 .135 .15?
toi

LL
contiente
ht-tran on on on on on
overflow 4
LL
LL Lower cell input
Lt
low cell

geometry 91.9 LL Area of layers in lower cell (m2)
tc = 305. LL Basenat boundary condition temperature (K)
concrete

compos = 1 LL NJmber of raterials
conc && Material
6730. && Mass of material

temp = 305. LL Initial temperature

eet
pool

temp = 305. && Initial temperature
eot

601
LL
L% fngineered safety systems
&&

LL Spillage f rom Room 236 to Room 115 via the connecting pipe chase
LL
engineer Spill 1 4 3 5.79

overflon 4 3 0.025
Poi
LL
LL Fire water sprinkler system, activated on high temperature.
LL

enD neer Sprinkir 2 4 4 0.i
spray

spdlam = .001 && Spray droplet diameter (m)
sphite = 5.49 L& Spray fall height (m)
spsttm = 373. LL Temperature at which system activates (K)

toi

source = 1 &L Sprays provide 336 gpm (21.1 kg/s) after
h2ol =3 L& activation
iflag = 2
t = 0.0 100. 1.00e5

21.1 21.1 21.1mass a

305. 305. 305.temp =

eot
col

LL 4

g g . . . . . . . ... .. . . . .. .. . . . . . - Ce l l 5, Ba l anc e of P l an t -- + ------------ --- -------
cell 5
control
col
title

Balance of Plant
gemnetry 1.87e5 38.B
atmos =3 1.01e5 305.

02 0.20
n2 0.75

'h2cv 0.05
LL
gg ............... .........-- Cell 6. Environment ----------------------------

till 6

control
col
title

Environnent Cell
geometry 1.e10 1.e30-
atmos =3 1.01e5 305.

M-196-
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02 0.20
n2 0.75
h2cv 0.06
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I
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LISTING 8 - CONTAIN Input for BS-3

&& .......................... Model Description ===============================
&&

&& File:
&&

&& cnt003.mdl
&&

&& Description:
&&

&& BS-3. Ihts ir4put deck describes a itse volume rodel of the B&W Plant
&& auxilliary building. The rooms modeled are 105, 113, 115, and 236.
&& lie steam source is a 16 inch break in the decay heat removal
&& system suction piping in room 113. This model does not includt
&& water aerosols (the dropout option is used).
LL
&& Written by:
&&

&& John Schroeder 6/91
&&

&& .... . .. . . . .. . . . . ... . . . .. . Ma c h i ne C on t ro l i npu t = = = = = = = = = = = = .. = = = . = = = = = = = = =
cray
coi
&& ............................. Global input =========*==========.=====**=====
&&

&& Section 3.2, p. 3-11

f&
&& Atnespheric Gases
LL
&& Material Description
g6 ........ .......... .

&& of oxygen
&& n2 nitrogen
&& h2cv steam
&& h201 water
&&

control
neells =6 && Number of cells
etitl =2 && Number of title lines
ntzone =5 && Namber of time zones
nac =0 && hamber of aerosol groups
nsectn =0 && Number of aerosol sections

eot
&&

&& --------. ---- Ha te r ia l, F is s ion P roduct , and Ae r osol Name s ------- ---------
&&

&& $cction 3.2.1, p. 3-13
&&

rotettal
Compound

n2 02 && Air
h2cv h2ol && Steam and water
conc && Structural materials

&&

&& ............................- Reactor Type -- -------- ~~---- .--~~~--- ---
&&

&& Section 3.2.2, p. 3-17

&&

thermal LL Vater-cooled reactor
&&

&& ............................. Flow Options --+---------------.--------------
&&

&& Section 3.2.3, p. 3-17
LL
flows
&&

M-198
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5

&& Junction 1 + Room 105 to Babce of Plant, includes flow paths'"

&& l 2. 3,

&&

. area (1.5) = 8.88 && Cross-sectional area of flow path (m2)
av1(1.5) # 14.6 && Ratio of area to inertial length. A/L (m) {

. -cfc(1.5) y 1.00 && Flow less coef f tetent i*

&& - , . .

i
&& - Junction 2 - Room 105 to Room 113 includes only flow path 4 ;

&& !
*

area (1.2) = 12.6'
ay1(1.f) = 20.7
cfc(1.F) = 1.00

&& 1

t&& Jimctton 3 - Room 113 to Balance of Plant int.ludes only flow path 5.
&& |

-. area (f.5)=0.892 - t

ay1(f5) = 1.46
cfc(2.5)'=1.0' r-

-

gg. _1

L && Junction 4 - Room !!3 to Room 115. Includes only flow path 6. I

I && . . [
'' . area (t.3) = 1.95

~

ay1(2.3) 3.2 ,

cfc(f 3) = 1.0 t

i&&- .

[&& Junction 5 - Room 115 to Balance of Plant. -includes only flow path 7.
&& ,

a rea(3. 5) ' . 1.95 '
ay1(3.5) = 3.2 '
cfc3.5) = 1.00(

&& .
&& -Junction 6 - Room 115 to Room 236. includes'enly flow path 8. ,

&&

area (3.4) =_?.97
av1(3,4) = 4'.88
efc(3.4)'. = 1.00 .

&&
&& Junction 1-- Room 236 to Balance of Plant, includes' flow caths 9

-

&& -10, 11. 12. and 13.
'&&

area (4.5)a29.1-
av1(4.5) = 157.
cfc(4.5) .~ 1.00

&& _'

&& Junction 8 - Balance of Plant to environment. includes only blowout
&& paths.
&&

area (5.6)=46,5
.= 250.-av1(5.6)

-cfc(5,6) . = 1.00
&& .

'

impilcit

. dropout
-gg'

.

-.&& . Compartment and junction elevation data
. &&
1&&- Compartments .

'
"

&&.

elevel(1)e -= 169. .&t Center of mass elevation for Rm 105 (m)
'

elevc1(2) = 169. .&& Center of mass elevation for Rm 113 -(m)
. elevc1(3) = 169. && Center of mass elevation for Rm 115- (m)
elevc1(4) = 175, && Center of mass elevation for Rm 236 (fn) - :

elevc1(5) = 185. && Center of mass rievation for Rm B0P ,
(m)

elevc1(6):=185. && Center of mass elevation for. Environment (m)
&&

&&' Juncttons
&&

..elevfp(1.5). 167.

- H-199-- '

'

,

t. N

, 4y'' s + . , , ,,e. ,. w.h. n.,, ,,.s,, , ,---e., N r- e= - + - e .,.,'sw. -r
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i.

elevfpt$.1)=167.

elevfr(1.2la 110.
- elevfp(f.l?* 170.

elevfp(f.5)=112.
elevfp(3.2)=172.

.elevfp(f.3)=110.
elevfp(3.2)=170.

elevfp(3.5)=170.
elevfp(5,3)=170.

eleyfp(3.4).172,
elevfp(4.3)=172.

eleyfp(4.5)=173.
-elevfp(5.4)=113.

i

elevfp5.6)=til. I

elevfp6.5)=til. !
I

&&

gg ............................ Aerosol Opttons -- - ------- -+- -- --+ -- -- - .

'
&&

&& Section 3.2.4. p. 3 ?9
&&

'&& aerosol-
&& h2ov 1.0s 8 0.693-

'

&& '
gg............................'....1imes.------++--+-------c------

- && - , ;

-- && tection 3.2.6. p. 3+36
&&

times
1800. && Maximum CPU tipo limit (s)
D. && Problem start time (s)

&& .
'

&& Time zone data
&&

&&. System Edit .- (nd of
&& Ts. Ts Zone. ,

(,}gg ...... .. ... ......

.). '10. 10,
5. 50. 100. .

20. 200. 500
' 50. 100. 1000.
. 50. -100. .3600.

gg .......................

eoI
&&

g g . . . . .. .. . .. . . . .. . . . . . . .. . . . . Out put C on t ro l . - + - -- - -- -- - -- - ---- - - -- - --
&& .

. . ; ..

&& Section 3.2.7, p. 3 38.
&&=

shortedt. =2 && lystem.ts between short edits
''longedt =1 && Ts edits between long edits

ptflow && Print intercell flow dath -
praer && detailed aerosol inventories
priow-ci && lower cell model

.prheat &&i ' hat transfer structure model
prengsys ; && : engineered system model

-title
B&V Plant Auxilliary Butiding Steam Propagation Model - .

Five Compartment Model - BS-3 .|
&& -

& & = =.==.w........==...e Ce l l i nput a nd Ce li 4.on t ro l = === = = = === = = = == == = = == = = = = =

M-200
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1

&&
&& Section 3.3, p. 3-40
&&

& & -- - - - -- ---- - - C e l l 1. R oom 105 - -- --- -- - -- - --
cell I
control

nhtm ! ex s lat>=ll nsoatm=0 nspatm=7 naensy=1 Jconc.) jpoolel
eat
title

Cell 1. Room 105
&&

&& tipper Cell input
&&

Getret ty 1.134e3 5.49 && Cell volume and height (m3. m)
atmos =3 && N aber of matertals

-1.0le$ && Pressure (Pa)
-305. && Temperature

- (K)-

nt = 0.75 : && Initial nitrogen f raction
of = 0.20 && Initial oxygen f raction
h2cv- = 0.05 - && Initial water vapor f ract ton

.struc
name = Celling && Name of $tructure
type =. roof- && lype of structure

slab- && Shape of structureshape e

nslab = 10 && Number of nodes in structure
18.7- && Characteristic length of structure (m)chrien =

- slatea . 295, && Area (m2)=

tuntf -= 305. && Initial untform temperature (K)
compound ' conc conc conc conc conc conc conc conc conc conc=

0. 046 .092 ,138 .184 .230 .276 .322 .3f,8 .414 .457 && (*)m =

eot
&&

Walls && hame of structurename' =

- t ype . ' a wall.- && Type of structure-
shape = slab . && Shape of structure
nslab a 10 && Number of riodes in structure
chtlen -= 5.49 && Characteristic length of structure (m)
slarea ' = 298. && Area (m!)
tunif = 305. && Initia* untform temperature (K)
compound = -conc conc conc conc conc conc conc conc conc conc

x = 0. 035 .010 .105 .140 .175 .210 .245 .260 .315 .351 && (m)
= eat

&&

condense
ht-tran .on on on on on
overflow -l.
L&
&&- Lower cell input
&&

' low cell
.&& Area of layers in' lower cell

-

(m2)
.

Geometry = 795,
305. && Basemat boundary condttten temperature (K)bc t .

concrete-
= tempos a1 && humber of materials1

conc && Matertal --
so 43200. && Mass of material
'

temp = 305. .&& Inittai temperature.,

col
pool

.

&& Intttal temperature.temp i 3C5.
.

col
'

eot
&&.
&& ; Engineered safety systems-

~ &&

E engineer Spill 4 l' 11 5 .152 '

overflow..! 5 1.74
Leot

M-201
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LL
gL ...... .......... .... Cell 2, Ream 113 ... ... . ...... . .. ...

cell 2
cont r ol

rhtm*2 mi s lati= 11 nscatm=4 nspalm 302 noensy 1 j onc*5 jpoalal
eol
title

fell 2. Roma 113
LL
LL Upper Celi Input
LL
gecret t y 3.794e2 6.10 LL 6 ell volune and beight (m3. m)

atmos =3
1.01e5 LL Pressure (Fe)
305. LL lemperature (K)

c2 * 0.20
n2 = 0.75
h2ov = 0.05

LL
source +4
LL
LL Blowdown of saturated primary systen maler
LL

hiov = 301
iflag * 2

0.0 1.0 6.0 11.0 15.01 =

20.0 25.0 30.0 35.0 40.0
45.0 50.0 55.0 60.0 65.0
70,0 75.0 60.0 85.0 90.0
95.0 100.0 105.0 110.0 115.C

120.0 1?$.0 130.0 135.0 140 0
145.0 150.0 155.0 160.0 105.0
170.0 175.0 180.0 185.0 190.0
195.0 200.0 205.0 210.0 215.0
220.0 225.0 230.0 235.0 240.0
245.0 250.0 255.0 260.0 265.0
270.0 275.0 280.0 285.0 290.0
295.0 300.0 305.0 310.0 315.0
320.0 325.0 330.0 335.0 340.0
345.0 350.0 355.0 300.0 365.0
370,0 375.0 380.0 365.0 390.0
395.0 400.0 405.0 410.0 415.0
420.0 42$ 0 430.0 435.0 440.0
445.0 450.0 455.0 460.0 465.0
470.0 475.0 480.0 485.0 490.0
495.0 500.0 510.0 518.6 528.5
536.5 548.5 55P. . $ 568.5 578.5
58B.5 598.5 608.5 618.5 628.5
634,7 644.6 654.6 664.6 674.6

( 684.6 694.6 704.6 714.6 724.6
'

734.6 744.6 754.6 704.6 174,6
184.6 794.6 804.6 814.6 B24.6
834.6 844.6 854,6 B64.6 8/4,6

884.6 694.6 904.6 914.6 924,6

934.6 944.6 954.6 964.6 974.6
984.6 994.6 1004.6 1014.6 1024.6

1034.6 1044.6 1054.6 1064.6 1074.6
1054.6 1094.6 1104.6 1114.6 1124.6
1134.6 1144.6 1154.6 1164.6 1174.6
1184.6 1194.6 1204.6 1214.6 1224.6
1234.6 1244.6 1254.6 1264.6 1274.6
1284.6 1294.6 1304.6 1314.6 1324.6
1334 6 1344.6 1354.6 1364.6 1374.6
13B4.6 1394.6 1404.6 1414.6 1424.6
1434.6 1444.6 1454.6 1464.6 1474.5
1484.6 1494.6 1504.6 1514.6 1324.6
1534.6 154a.6 1554.6 1564.6 1574.6
1584.6 1594.6 1604.6 1614.6 1624.6

M-202
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1634.6 1644.6 1054.6 1664.6 1674.6
1684.6 1694.6 1704.6 1714.6 1724.6
1734.6 1744.6 1754.6 1764.6 1774.6
1784.6 1794.0 It?4.6 1814.6 1824.6
1834.6 1844.6 1854.6 1864.6 1874.6
1884.6 1B94.6 1904.6 1914.6 !?24.6
1934.6 1944.6 1954.6 1964.6 1974.6
1984.6 1994.6 2004.6 2014.6 2024.6
2034.6 2044.6 2054.0 2064.f 2074.6
2064.6 2094.6 2104.6 2114.6 2124.6
2134.6 2144.6 2154.6 2164.6 2174.6
2184.6 2194.6 2204.6 2214.6 2224 6
2234.6 2244.6 2254.6 2264.6 ???4.6
2284.6 2294.6 2304 6 2314.6 2324.6
2334.6 2344.6 2354.6 2364.6 2374.6
2364.6 2394.6 2404.6 2414.6 2424.6
2434.6 2444.6 2454.0 2464.6 2474.6
3600.0 i;

0,0 58.9 40.8 22.5 22.7mass =
24.5 25.5 26.3 26.9 27.3
27.7 21.9 27.9 27.8 27.6
27.4 27.0 26.5 26.0 25.5
24.8 24.1 23.4 22.9 22.7
22.6 22.5 22.4 22.3 22.2
22.1 21.9 21.1 21.5 21.3
21.1 20.8 20.6 20.3 20.0
19.7 19.3 19.0 18.6 18.3
17.9 17.5 17.1 16.7 16.3
15.8 !$.4 15.0 14.6 17.7
17.5 17.3 17.1 16.9 16.7
16.5 16.3 16.1 15.9 15.8
15.7 15.5 15.4 15.4 15.3
15.2 15.1 15,1 15.0 14.9
14.6 14.7 14.6 14.5 14.4
14.3 14.2 14.1 14.0 13.8
13.1 13.6 13.4 13.3 13.1
13.0 12.8 12.7 12.5 12.4
12 2 12.0 11.7 11.5 11.3
11.2 11.0 10.7 10.5 10.2
10.0 9.7 9.7 9.4 9.1
8.8 8. 8.3 8.1 7.8 -

7.7 7.5 7.3 7.1 6.9
6.8 6.0 7.4 7.3 7.2
7.1 6.9 6.8 6.7 6.8
6.5 6.4 6.4 6.4 6.3
6.3 6.3 6.2 ..t 6.2
6.1 6.1 6.1 6.0 5,9
5.9 5.8 L8 5.7 5.6
5.6 5.6 5.5 5.5 5.5
5.4 5.4 5.4 5.4 5.4
5.3 5.3 5.3 5.3 5.'
5.3 5.3 5.2 5.2 5..
5.2 5.1 5.1 5.1 5.1
5.1 5.2 5.1 5.2 5.2
5.2 5.2 5.2 4.9 5.2
5.4 5.1 5.3 5.2 5.5
5.6 5.6 5.5 5.8 5.7
5.5 5.8 5.6 6.0 5.7
5.5 5.5 5.5 5.6 5.6
5.6 5.6 5,5 5.5 5.5
5.5 5.5 5.5 5.5 5.6
5.6 5.5 5.5 5.6 5.7
5.0 9.1 6.9 7.1 7.1
7.1 7.0 6.9 6.4 6.5
6.2 6.4 6.6 6.2 6.3
6.4 6.5 6.5 6.4 6.4
6.3 6.3 6.2 6.2 6.2

-
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l

l

6.2 6.1 5.2 4.0 6.6
3.9 6.6 7.0 3.3 4.5
5.2 6.9 4.8 3.8 14.2
3.8 3.8 3.6 3.6 5.0
3.0 4.4 4.1 4.8 4.1
4.2 4.5 4.5 5.9 2.1
3.7 3.8 3.6 4.0 4.2
4.3 9.2 2.6 2.0 3.9
3.1 2./ 3.3 3.0 3.4
4.3 4.8 4.5 5.9 6.5
7.2 6.9 12.0 8.7 12.0

12.0

158119.7 158275.8 331924.2 552703.6 554112.1enth .
565071.1 571186.1 575964.7 579662.9 581960.0
583840.2 584837.9 585163.9 584867.1 583998.0
582617.8 580745.3 578453.6 575779.3 $72597.9
56B974.1 564997.6 560503.9 557178.9 556453.7
556132.1 555960.3 555741.1 555405.8 554901.5
554362.6 553595.6 552702.4 551679.0 550649.1
549483.5 548178.4 546723.9 545119.1 543065.4
541452.8 539373.3 537238.6 534994.9 53.'601.8
530140.9 527760.6 525566.7 523233.3 520761.2
51B472.8 $16241.9 513916.0 511628.2 533126.2
531866.9 530638.9 529410.8 528375.0 527438.9
526531.0 525663.8 524851.6 524110.5 523452.9
522885.6 522412.7 522028.0 521693.8 521383.4
521207.9 521013.5 520923.6 520733.2 520493.1
520209.4 519885.5 519529.9 519147.8 518736.6
518286.1 517795.1 517240.5 516636.8 $16015.S
515362.6 514696.9 513945.6 513195.6 512395.0
511556.3 510707.3 509870.1 509073.2 508154.1
507773.1 500341.1 504785.4 503715.9 502625.2
501673,4 500777.? 498836.6 497328.0 495623.8
494730.0 493091.5 492639.4 491024.7 489371.3
487640.5 485944.4 484167.1 482523.8 460684,3

479949.2 478484.0 477100.0 475784.2 474469.8
473141.4 471855.1 482094.3 480988.4 479933.3
478871.4 477748.9 476615.6 475540.5 475143.4
473162.5 472400.3 471653.9 470938.3 470235.5
469568.4 468921.4 468320.5 467722.7 467155.9
466633.7 466126.2 465656.4 465016.2 464392.2
463822.8 463309.4 462847.0 462333.4 461992.8
461721.5 461519,3 461394.1 461355.3 461412.9
461556.7 461802.9 462129.6 462587.9 463157.8
463869.1 464706.2 465691.8 466817.7 468097.7
469248.4 470525.7 471941,8 473513.4 475259.4
477210.5 479372.9 481774.0 484140.9 487257.4
490505.0 493674.8 490B27.6 500665.9 504094.7
505738.5 512925.1 516243.0 513436.2 522322.4
528308.7 5156B3.1 532306.6 537458.0 541702.9
546845.5 547418.8 550125.1 552940.2 554273.6
554419.9 560000.8 559846.9 561365.0 564972.2
564713.8 565021.6 566278.1 570270.9 571498.9
572499.9 573364.4 574136.4 574978.4 575677.9
576331.2 577193.9 577550.3 578569.5 579780.4
580188.9 578541.1 578648.6 580825.4 582249.4
576068.2 585166.3 596068.1 595850.2 595234.6
595152.0 594386.5 593164.8 591549.9 5B9204.8
582857.7 585656.1 586104.9 583876.5 588144.9
568147.8 588551.2 588622.6 588492.5 587991.8
587107.5 586073.9 $85218.3 584714.4 584623.9
5B4680.5 584515.1 534110.8 54B280.6 518546.9
539126.8 516692.0 537548,1 546426.5 537509.2
518799.8 508717.7 527707.6 513545.1 516439.7
522333.5 504681.8 526250.9 511345.6 503418.3
519864.8 .506309.6 494335.5 515835.8 504503.2
521978.7 496007.1 488067.3 483293.8 501916.2

H-204
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n

495111.4 488512.5 482649,2 481143.2 477714.$
474706.4 '81453.4 495235.0 484140.2 492. 1.0
504733.8 #98843.1 487460.8 495541.4 489902.2
491831.8 505150.6 505089.0 $20139.4 537697.3
550263.3 554174.9 575586.2 563304.8 546196.3
589868.3 584141.0 577716.0 615913.7 609414.1
609414.1

eot
Lb
LL 810wdown of primary system steam
&6

h2ov = 301
/iflag = 2-

0.0 1.0 6.0 11.0 15.0t, =-

'20.0 25.0 30.0 35.0 40.1
45.0 50.0 55.0 60.0- 65.0
70.0 75.0 80.0 85.0 90.0
95.0 100.0 105.0 110.0 115.0

~

120.0 125.0 130.0 135.0 140.0
145.0 -150.0 155.0 160.0 165.0
170.0 175.0 -180.0 185.0 190.0
195.0 200.0 205.0 210.0 215.0

'

220.0 225.0- 230.0- 235.0 240.0j
245.0 250.0 255.0 260.0 265.0
270.0 275.0 280.0 265.0 290.0
295.0 300.0 305.0- 310.0 315.0
320.0 325.0' 330.0 33: 0 340.0
345.0 350.0 355.0 360.0 365.0
370,0 375.0 380.0- 385.0 390.0
395.0- 400.0 405.0 410.0 415.0
420.0 425.0 430.0 435.0 440.0
445.0- 450.0 455.0 460.0 465.0
470.0 475.0 480,0 485.0 490.0
495.0 500.0 510.0 51P 6 528.5

.538.5 548.5 558.5 568.5 570.5
588.5 598.5 608.5 618.5 '628.6
634.1 644.6 654.6 664.6 674.6
684.6 694.6 704.6 114.6 724,6
734.6 144.! 754.6 764.6 774.6
784.6- '794.6 804.6 - 814.6 824.6
834.6 -844.6 654.6 864.6 814.6
884.6 894.6 904.6 914.6 924.6
934.6 944.6- 954.6 964.6 974.6'

- 984.6 --904.6 1004,6 1014.6 1024.6
1034.6 1044.6 1054.6 1064.6 1074.6
1084.6- 1094.6 1104.6 1114.6 1124,6
1134.6 1144.6 1154.6 1164.6 1174.6
1184,6 1194.6 1204.6 1214.6 1224.6
1234.6 1244.6_ _1254.6 !!64.6 1274.6
1284.6 1294.6 1304.6 1314.6 1324.6
1334.6 1344.6 1354.6 1364.6 '1374.6
1384.6 1394.6 1404.6 1414.6 1424.6

.1434.6' 1444.6 1454.6 1464.6 1474.6
1484.6 1494.6 1504.6 1514.6 1524.6
1534.6 1544.6 1554.6 -1564.6- 1574.6
1584.6 f1594.6 -1604.6 1614.5 1624.6
1634.6 1644.6 1654.6 1664.6 1674.6 i

-1684,6- 1694.6 ~ 1704.6- 1714.6 1724.6.
4 1734,6 1744.6 1754.6 -1764.6 1774.6

1704.6 1794.6 1804.6 1814.6 1824.6
1834.6 1844.6 1854,6 1864.6 1874.6
1884.6 1894.6 1904.6 1914.6 1924.6
1934.6 1944.6 1954.6 1964.6 1974.6
1984.6 1994.6 2004.6 2014.6 2024.6
2034.6. 2044.6- 2054.6 2064.6 2074.6

'2084.6- 2094.6 -2104.6 2114.6 2124.6
,2134.6 2144.6 2154.6 21(4.6 2174.6
2184.6 !!94.6 2204.6 2214.6- 2224.6

M-205

_.
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. ;

.s

v

. I

c -

.

2234 3' T244.6 22'54.6 2264.6 2274.6
ft84.6 2294.6 2304.6 2314.6 2324.6
7334.6 . 2344.6 2354.6 2364.6- 2374.6
2384.6 2394.6 2404.6 7414.6- 2424.6 '

- 2434.6 2444.6 2454.6 2464.6 2474.6
3600.0

m

mass "*. 0.0 0.0 19.2 13.5 13.6,

^T- ~14.5 15.0 15.5 15.8 16.0
1r.2 - 16.3 16.4 16.4 16.3
16.2 16.1 15.9 15.6 15.4
15.1 14.8 14.4 14.2 14.1

-14.1 14.1 14.1 14.1 14.1
14.1 14.1- 14.1 14.0 14.0
13.9 1349 13,8 13.7 13.6
13.5' 13.4 -15 2 13.1 13.0
12.8 12.6 12.4 12.2 ft.0
11.8 11.6- 11.4 11.2 13.5
13.4 13.4 13.3 13.2- 13.2
13.1 13.1- 13.0 13.0 13.0
12.9; 12.9 12.9 12.9 12.9

El t . 9 - 13.0 13.0 13.0 13.0
-13.0' 13.0 12.9 12.9 12.9
-12.9 12.8 12,8. 12.8 12.7
12.7 12.6 12.6' 12.5 12.4
12.4 -12.3 12.2 12.7 12.1 +

12.0 11.9 11.8 11.7 !! 6
' '

ill.5 11.4 11.2 11.1 11.0 |
10.9- 10.8 10.7 10.5 10.4
10.2 10.1 9.9 9.8 9.6
9.5 9.4 9.2 9.1 9.0

,

6.8 8.7 10.2 10.0 9.9 1

- 9.8 9.7 9.5 9.4 9.3 !

9.1 9.0 8.9 8.7 8.6-
8.5 8.4 .8.3 8.1 8.0 ' i|
7.9 '7.8 7.7 7.6 7.4
7,3 7.2 7.1 7.0 6.9
6.8 6.7 6.6 6.4 6.3
6.2 6.1 . 6,0 5.9 - 5.8 I-

' 5. 7 . 5.6 5.5 5.4 5,3 i
5.3 5.2 5.1 5.0 4.9
4.8 4.8 4.7 4.6 4.5
4.4 ! 4.4 4.3 4.2 4.1 ;

,

4.1 - 4. 0 - 3.9 3.6 3.8 ' '

3.7 3.1 3.6 3.5- 3.6- i
3.4 5.4 - 3.3 3.3 3.2

'

3.0 3.1 -3.1- 3.1- 3.0
2.9 2.8 2.8 2.8- ?.7 fi
2 .' 7 2.6 2.6 2.5 2.5
2.5" 2.4 2.4 ~ 2.3 2.3
2.3' 2.3 2.2 2.2 2,1 =;

<' 1.8 2.3 1.9 1.9' l.9 i

;; 1,9 1.8 1.8 1.7 1.7 .

1.7 1.6 1.7 1.7 1.6 '

1. 6 - 1.6 1.6 1.5- 1.5
1,5 -1.5 - 1,4 14 1.4
1.4 1.4 1.5 1.7 1.5
1.2 1.5 1.5 .1.0: 1.2 -

'
1.? - 1.4 - 1.2 1.1 1,9 -
l.1 1.2 1.0 1.0 1.2

-0.9 1.1 . 1.1 1.1 ~-1.0
1.0 - 1.1 1,0 1.1 0.7.

'0.9 1.0 1.0 0.9 1.0
- 0. 9 - 1.4 0.8 0.7 0.9 +

0.8' O.7 0.9 0.7 0.9
0.9 1.0 0.9 1.3 1.4
1,4 1.6- .7 1.7 1.9
1.4 *

r

-M 206
.

P
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"
j;

s.

2547521.0 2676888.0- 2743692.0 2721457.W 2721903.0enth =
E 2725257.0 2727124.0 2728585.0 2129716?f- 2730415.0:

2730991.0 2731295.0- 2731393.0 27315DV 0 2731032.0
) 2730608.0 2130032.0 2729329.0- 2728508.0 2727532.0

2726415.0 2725173 0 2723830. 272299fn D 2722596.0
2722498.0 2722444.0 2722376.0 27222/3.0 2722136.0
2721951.0 2721715.0 2721440.0 2721170.0 1720809.0

-3 2720451.0 2720049.0 2719602.0 2719)(9.0 2'l*568.0
2717978.0 2717336.0 27165'6.0 2715hB0.0 2715232.0
2714424.0 2713650.0 2712922.0 2717152.0 2711328.0
2710574.0 2709844.0 2709082.0 270J336.0 2715391.0
2714981.0 2714577.0 2714174.0 27th833.0 2713526.0
2713227.0 2712942.0 2712674.0 2TV2426.0 2712206.0

l 2712017.0 2711858.0 271172s,0 21L1617.0 2711512.0

\ 2711454.0 271".410.0 2711;J0.0 f/11297.0 2711218.0
j 2711124.0 2711017.0 2710000.0 ??10714.0 2710639.0
-

2710A91.0 -2710330.0 2710148.0 '!109949.0 2709745.0
~~

_ 1709530.0 2709320-O 2709074.0 27088?7.0 2708564.0
270P288.0 2708009.0 2707734.0 2707472.0 2707169.0

_ 2700879.0 2706571.0 27060bd.0 2705706,0 -2105331.0

2705002.0 2704693.0 2704009.0 2703482.0 2702766.0
2702477.0 2701920.0 2701764.0 2701302.0 2700726.0
2700129.0 2699540.0 2699324.0 2698352.0 ?697784.0
2697462.0 2696954.0 2696476.0 2696020.0 2695566.0
2695106.0 -2694663.0 2698178.h 2697796.0 2697431.0
2097064.0 2696676.0 2696284.3 2695914.0 2695760.0=

2695104.0 2694842.0~ 2694585.J 2694340.0 2694098.0
- 2693870.0 2693647.0 2693442.0 2693237.6 2693034.0

' 2692870.0 2692692.0 2692533.0 *S92313.0 2692100.0
2691905.0 2691730.0 2691572.0 2691397.0 2651282.0

"

2691191.0 2691124.0 2691076.0 2691066.0 26911**.0
2691158.0 2691247.0- 2691280.0 2691437.0 2S916.o.0
2691898.0 2692104.0 2692541.0 2692938.0 2693398.0 .

"
2633789.0 2694269.0 2694767.0 -2695322.0 2695928.0
2696622.0 2697371.0 2698220.0 2693120.0 2700212.0

_ 2701344.0- 1/02611.0 2704548.0 1705405.0 2705859.0
1708701.0 2710116.1 2173931.0 2110256,0 2713141.0
2712044.0- 2708803.0 2712948.0 2715801.0 2720412.0
2720611,0 2722590.0 1720473.0 2722578.0 2722698.0
27?.3385.0 272346?.0 272?a72.0 2724362.0 2725252.0
2726513.0 t725945.0 272fa10.0 2726671.0 2727242.0

~

2727539.0 2727832.0 ??P609u.0 2728359.0 2728572.0
2728766.0 2.'29054.0. 2221182.0 2729510.0 2722854.0
2731D41.0 27?9500.0 27P?559.D 2730212.0 2730834.0
2729664.0 2727474.G = - (73 69144' 2734277.0 2734103.0
2734077.0 2711836.0 2733468.u- 2733969.0' 2732331.0g
2731103.0 273277P.0 2131'.83.0 2?30996.0 =2732334.0
2732176.0 2732216 0 2732254.0 2732219.0 2732064,0

2731793.0 2731482.0 2131233.0 2731101.0 2731095.0.

~27311/5.0- 2'11087.0 1713090.0 2724582.0 2707130.0
2720628.0 273745E.0 27'6646.0 2731465.0 2717582.0
27CS?Bj.0 2108294,0 2715388.0' 2712087.0 2706559.0

]2/1523J 0 270?.618.0 -2717096.0 2710193.0 2705517.0
2709296.0 2705628.0- 2702882.0 2712806.0 2709881.0
2112098.0 2704066.0- '2'01s33.0 2696203.0 2706609.0
2705730.0 2701440.0 2101676.0 2698232.0 2696337.0
2694934.0 2696794.0 270931% 0 2707635.0 2704769.0m,

2705347.0 2706316.0 2700150.0 2706632.0 2699273.0
E5 27048PO.0 2706400.0 27056 'l.0 2715150.0 271S166.0

2724875.0 2725396.0 2729B03.0 2725863.0 2724320.0
-27?4320.0

aoi
&&.

-- &&- Blowdown of saturated primary system water - second break ~
&&

- h2ev = 301
--- iflag = 2

0.0 1.0 6.0 11.0 15.0t *

K

M-207'
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.

'

4; 1

'
.

y

$ , ]

_ +
'

a

20.0- 25.0 .30.0 35.05 140.0
#

45.0~ 50.0 55,0 60.0 65.0+: "

70.0 75.0 80.0 85.0 -90.0-

"..
95.0 -100.0- 1105.0 -110.0- 115.0

120.0 : -125.0- =130.0 135.0- 140.0
* .

. 145.0 150 'f- 155.0 '160.0 165.0
170,0 175.0 180.0 165.0 190.0

.195.0 2M.0 -205.0 210.0 : 215.0,

220.0 225.0 230.0 235.0 240.0; ~3.,

245.0 -250.0 255.0 260.0 265.0
270.0 275.0 ?80,0 285.0 290.0
295.0 300.0 ' 310.0 .315.0
320,.0. 325.0 -335.0 340.0.

345.0- 350.0 J- :360.0 365,0
?" .0 - 375.0 :o0.0 - -385.0 390.0

' 39a.. 400.0 405.0 -410.0 415.0.

420.0 425.0 .430.0 435.0 440.0 |

-445.0 450.0 455.0 450.0 465.0
#70.0: 475,0-- 480.0 485.0 490.0
c35.0' .500.0-- 510.0 51* 6 - 528.5
538.5- 548.5. 558.5 '&- 5- 578.5
.588.5 - 598.5 808.5 618.5 628.5
634.7 644,6' 654,6 664.6 674.6

:;684.6 694.6 704.6 714.6 724.5
734.6 - 744.6 754.6 .764.6 774.6:

-784,6 794.6 -804.6 814.6 824.6.
834.6~~ 844.6. 854.6 864.6 -874.6
884.6- 894.6. 904.6 914.6 924.6 ,

-934,6.. _944,6: '954.6- 964.6 974.6
'

984.6 994.6- 1004.6 1014.6- 1024.6 .

'1034.61- 1044.6' 1054.6- 1064.6' 1074.6
-1084,6 D94.6 1104.6 1114.6 1124.6-

1134.6 1144,6 :1154.6 1164.6 .1174.6
11184.6 -1194.6 1204.6 1214.6 1224.6

' 1234,6 ~1244.6 '1254.6: 1264.6 .1274.6
- '1284.6 11294.6 1304.6- :1314.6 1324.6

-1334.6i 1344.6- 1354.6 1364.6 -1374.6
1384.6 - 1394.6- =1404.6- 1414.6- 1424.6'
1434.6: 1444,6. 1454.6 1464.6 .1474.6'

-1484.6 -1494.6- 1504.6 11514.6 1524.6
1534.6 1544.6- ~ 1554.6 1564.6 1574.6

'

1584.6- 1594.6" 1604.6' - 1614,6 =1624.0
1634.6 1644.6 -1654.6 '1664.6 16

'

-1634.61 11E94.6- -1704.6. 1714'6: 17.

s1734.6 1744.6- 1754.6' ' 1764.6 - 177ai . 61.

1784,6 1794;6 1804.6' 1814.6 ,1824.6

1834.6 1844.6 1854.6 - 1864.6- '1874.6
1884.6- 1894.6 1904.6 1914.6 ^1924.6

,
1934.6 <1944.6 1954.6 1964.6 -1974.6
1984.6 - 1994.6 '2004.6 .~20 a 6 2024.6
2034.6- 2044.6, 2054.6; (2064.6- '2074.6 -4

2084.6 2094.6 2104.6 2114.6 2124.6-
.2134.6- - 2144.6- 2154.6 :2164.6- 2174.6'
2184.6 '2194.6 -2204.6 :2214.6- 2224.6-
2234.6 2244.6' .2254.6' 2264.6 2274.6.
2284.6: 2294.6 2304.6 2314.6 2324.6-
2334.6 2344.6 =2354.6 2364.6 2374.6-

'2384.6' 2394.6= -2404.6 12414.6 2424.6.-
2434.6 2444.6 2454.6 2464.6 .2474.6

13600.0
,

mass.-- 0.0 58.9 40.8 22.5 22.7
- -

1-24.5 25.5 26.3 26.9 27.3
"27.7 27.9 27.9 27.8 27.6
21.4 27.0 26.5- 26.0 25.5

'24.8 24.1 23.4 22.9 22.7
.

.
22.6- 22.5 -22.4 -22.1 22.2'' '

22.'1 21.9 21./ 21.t 21.3

M-208-
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= 21.1 - 20,8 -20.6'- 20.3 -: 2'/. 0
:: p' 19.7- .19. 3 . .19.0 18.6- 18.3 _

~

-

,'

17.9 17.5- 17.1- 16.7 16.3
E15.8 15.4, 15.0 14.6 17.7 *

17.5 '17.3 I?.1 16.9 16.7. <
.

:16.5 16.3- 16.1 -15,9 15.8
: 15.7_'. .15.5 15.4 15 4 15.3 '

115.2 - 15.1 15.1 =15.0 14.9
14.8- 14.7 -14.6 14.5 14.4 -
14.3: 14.2 14.1 14 ') 13.6

~ 13.7: 15.6 13.4- 13 JJ 13.1
~

13.0- 12. 8 -- 12.7 It.5 12.4
12.2 -12.0. 11.7 11,5 11.3
11.2 11.P 10.7 .10.5 10.2
10.0- 9. - 9.7 9.4 9.1
8.8 8.6 8.3 8.1 7.8

-

~ 7;7 7.5 7.3 7.1 6.9
6.8- 6.6 7.4- 7.3 7.2
7.1 6.9. f.8 6.7 6.8
6.5 6,4 6.4 6.4 6.3

.:. 6.3 6.3- 6.2 6.2 . 6.2 -
~

' 6.1 6.1 : 6.1 6.0 5.9
l'- 5.9' 5,8 5.8 5.7 5.6

5.6 5.6 -5.5 5.5 5.5
5,4 5.4 : 5. 4 -~ 5. 4 -. 5.4

- 5.3 5.3 5.3 - 5.3 5.3
L 5.3 : 5.3 5.2 5.2 5.2

5.2 - 5.1 5.1 5.1 5.1
5.1 - 5.2 - 5.1- 5.2 5.2
5.2'- 5.2 . 5.2-- 4.9 5.2
-5.4; 5.1- L 5. 3 -' 15.2' ~ 5.5.

5.6 - 5.6 5.5- 5.8 .5.7
- 5' 5 5.8 - 5.6' 6.0 5.7.

5.5- 5.5 - - 5. 5 5.6 5.6 -

>

5.6 -5.6' 5.5 5.5 '5.5
5.5 5.5- - 5.5 5.5 5.6

:; 5.6 5.5 -. . 5.5 5.6 5.7
5.0 9.1 6.9 -7.1 7,1

>7,lt . 7,0 - - 6.9 6.4 6.5
- 6.2 L~ 6.4 ~ 6,6 - 6.2 i - 6.3

6. 4 = --- 6 . 5 .-. 6.5 6.4 ' 6.4.
= 6 . 3 -- 6.3 6,2 6.2 6.2
16.2' - 6.1 5.2 4.0 6.6

~ "

13.9 - 6.6 7.0 - 3.3 - 4.5= '

5.2 69= 4.8 3.8 14.2-
3.8 3.8 3.6~ 3.6 ~ 5.0

*

3.6 ~ ' 4;4 ' 4.1 .4.8 4.1-
4.2 . 4.5 - '4.5- 5.9 22.1-,

3.7 3.8 -3.62 4.0 ' 4 . 2 --
4.3 -9.2 2. 6 -. ; 2.0 3.9,_

3.1 2.7< 3.3 3.0 , 3.4
4.3 4.8 4.5- 5.9 ' 6.5--
7.2 6.9 12.0 ' 8. 7 12.0=

, .
12.0

enth; =- 158119.7- 158275'.8. 631924.2 55270!.6 - 554112,1,z
"

"

-565071.1 :571186.1. 5759f4.7< 579662.9 581960.0
.583840.2 =584837.9~ 5851bJ.9 584867.1 - 583998.0-,

L,, t582617.8 580745.3 - 578453.6 - 575779.3' . 572597.9.
'

: 668974.'.' -564997,6- :560503.9^ 557778.9 - 556453.7
' 556131 !! 555960.3' 555741.1 555405.8- - 554961.5-_

e - 554361.6- 553595.6 -552702.4 551673.0 550649.1
549483.5- ~548178.4 546723.9 .. : 545119.1 543365.4 's

541452.8- 539373,3 537238.61 534994,9 532601.8-<

-530140.9 -527780.6 525566.7 523233.3 520761.2
118472.8- :516241.9 513916.0 511628.2 5331?S.2,

531866.9 . 530638.'9. 529410.8 5283/5.0 ' 52708.9
526531.0 525663.8' 524851.6 524110.5 523452.9

;ji
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1

I'' .,

?522885.6| I522412.7 522028.0. 521693.8- 521383.4'

=521207.9; 4 521073.5 520923.6- '520733.2 520493.1
1. L520209.44 519885.5 - 519529.9 519147.8 518736.6

518286.1: .517795,1- .517240.5 516636.8 516015.3- i

515362;6 514696.9 513945.6' 513195.6 512395.0-
-$11556.3- '510707.3 509870.1 509073.2 508154.1
507273.lf 506341.1 504785.4. 503715.9 .502625.2
501673.4~ $00777.2 '498836.6.. 437328.0 495623.8
494730.8- 493091.5 492639.4 491024.7 489371.3

.

- 4P7640.5 ~485944.4 -484167.1 482523.8- 480884.3

~ '473141.4 471855.1 482094.3 ~ 475784.2
474469.8479949.2 ;478484.0- 471100.0,

480988.4 479933.3
-478871.4'- 477748.9' 476615.6. -4rS$40.5 475143.4
473162.5 472400.3 .471653.9i '470938.3 470235.5
469568.4- 468921.4' !468320.5' 467722;7 467155.9
466633.7- .466126.2 465656.4 465016.2 464392.2*

, _ _ '463822.8- _463309.4- 462847.0 462333.4- 461992.8 -

.g$ c>
'461721.5 1461519.3 461394.1' 461355.3- 461412.9-

t L461556.7 :1461802.9 / 462129.6 462587.9 463157.8 .i

-463869.1. .464706.2~ -465691.8 466817.7 468097.7 !>

469248.4~ -470525.7- 471941.8 -473513.4 475259.4 1

477210.5 479372.9 '481774.0 484140.9 487257.4 17

:490505.0 493674.8 496827.6 500665.9 504094.7
-508738.5 512925.1 ~516243.0 513436.2 522322.4'

'

528308i7- :515683.1 532306.6 531458.0. 541702,9

546845.5 547418.8 550'25.1 552940.2 554273.6
554419.9. ?560000.8- 559846.9 56a385.0 564972.2 ,

.564713.8' 565021.6 566278.1 570270.9- 571498.9.
' ' " 572499.9i .573364.4 574136.4 574978.4 575677.9

576331.2 577193.9- 577550.3 578569.5 579780,4

580188.9 578541.1 s578648.6' 580825.4_ 582249.4'

- 576068.2. d5166.3 :596068.1; 595850.7- 595234.6 -

595152.A - 594386.5- 593164.8 591549.9 589204.8-
582857.7 ;58565611 ~ 586104.9 583878.5 -588144.9 -

- 588147,8 588551.2 '588622.6 588492,5 587991.8
587107,5 1586073.91 - 585218.3 584714.4 $84623.9

~504580.5 584515.1~ :534110.8 548280.6' 518546.9-

539126.8 - 516692.0, 537548.1 546426.5 537509.2'-
,510799.85 508717.7: -527707.6' 513545.1 :516439.7
522333.5 1504681.8 -526250.9 511345.6 503418.3-
$19864.8 506309.6- 494335.5 515835.8 504503.2

i 521978.7 .-496007.1 148806T.3 483293,8c 501916.2 ..

" :495111.4- 488512.5'- :482649.2 -. 481143.2 477344.5 ;r

474706.4' 481453<4' 495235.0' 484140.2 492881.0.
1504733.8' .498843.1 487460.8 1495541.4 489902.2

49183118 505150,6 505089.0. 1520139.41 537697.3;

-550263.3' 554174.9 575586.2J '563304,8- 546196.3
589868.3 584141.0- 577716.0 '615913.7 609414.11 i

' 609414.1
_ _ -eot

_

' && .

&&T 81owdown of primary system steam - second break
&& c'

h2ov = 301'

iflag 2
i t- =- 0.01 . l .0 = 6.0 11.0 15.05 -t^

'20.0 2 5. 0 -' 30.0 35.0 40,0
45.0 50.0. 55.0 60.0' 65.0-
70.0 75.0- 80.0 85.0 90.0

; 95 0 100.0 105.0: 110.0 '115.0 -
-120.0 - 125.0 -130.0 135.0 '140.0
145.0 150.0< 155.0- 160.0 165.0 .

-110.0 - 175.0 180.0 185.0 190.0
195.0 200.0 205.0 210.0 215,0
220.0: 225.0 230.0 235.0 240.0
245.0 250.0 '255.0 260.0 265.0
270.0. 275.0: 280.0 285.0 290.0
295.0- 300.0 305.0 310.0 315.0
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320.0 325.0 330.0 335.0 340.0
345.0. 350.0 355.0 350.0 365.0
370,0 375.0 380.0 385.0 390.0
395.0 400.0 405.0 410.0 415.0
420 0 425,0 430.0 435.0 440.0
445.0 450.0 455.0 460.0 4's 0
470.0 475.0 480.0 485.0 490.0
495.0 500.0 510.0 518.6 526.5
538.5 54B.5 558.5 568.5 578.5
588.5 598.5 608.5 618.5 628.5
634.7 644.6 654.6 664.6 674.6
684.6 694.6 704.6 714.6 724.6
734.6 744.6 754.6 764.6 774.6
784.6 794.6 804.6 814.6 824.6
834.6 844.6 854.6 864.6 874.6
884.6 S94.6 904.6 914.6 924.6
934.6 944.6 954.6 964.6 974.6
984.6 994.6 1004.6 1014.6 1024.6

i 1034.6 1044.6 1054.6 1064.6 1074.6
1084.6 1094.6 1104.6 1114.6 1124.6 -

1134.6 1144.5 1154.6 1164.6 1174.6
1184.6 1194.6 !?04.6 1214.6 1224.5
1234,6 1244.6 1254.6 1264.6 1274.6
1284.6 1294.6 1304.6 1314.6 1324.6
1334.6 1344.6 1354.5 1364.6 1374.6
1384.6 1394.6 1404.6 1414.6 1424.6
1434.6 1444.6 1454.6 1464.6 1474.6
1484.6 1494.6 1504.6 1514.6 1524.6
1534.6 1544.6 1554.6 1564.6 1574.6
1584.6 1594.6 1604.6 1614.6 1624.6
1634.6 1644.6 1654.6 1664.6 1674.6
1684.6 1694.6 1704.6 1714.6 1724.6
1734.6 1744.6 1754.6 1764.6 1774.6
1784.6 1794.6 1804.5 1814.6 1824.6
1834.6 1844.5 1854.6 1864.6 1874.6
1884.6 1894.6 1904.6 1914.6 1924.6
1934.6 1944.6 1954.6 1964.6 1974.6
1984.6 1994.6 2004.6 2014.6 2024.6
2034.6 2044.6 2054.6 2064.5 2074.6
2084.6 2094.6 2104.6 2114.6 2124.6
2134.6 2144.6 2154.6 2164.6 2174.6
2184.6 2194.6 2204.6 2214.6 2224.6 -

2234.6 27 6 2254.6 2264.6 2274.6
2284.6 2294.6 2304.6 2314.6 2324.6
2334.6 2344.6 2354.6 2364.6 2374.6
23B4.6 2394,6 2404.6 2414.6 2424.6
2434.6 2444.6 2454.6 2464.6 2474.6
3600.0

0.0 0.0 19.2 13.5 13.6mass =
14.5 15.0 15.5 15.8 16.0
16.2 16.3 16.4 16.4 16.3
16.2 16.1 15.9 15.6 15.4
15.1 14.8 14.4 14.2 14.1
14.1 14.1 14.1 14.1 14.1
14.1 14.1 14.1 14.0 14.0
13.9 13.9 13.8 13.7 13.6
13.5 12.4 13.2 13.1 13.0
12.8 .6 12.4 12.2 12.0
11.8 11.6 11.4 '1.2 13.5
13.4 13.4 13.3 43.2 13.2
13.1 13.1 13.0 13.0 13.0
12.9 12.9 12.9 12.9 12.9
12.9 13.0 11.0 1 0 13.0
13.0 13.0 12.9 12.9 12.9
12.9 12.8 12.8 12.8 12.7
12.7 12.6 12.6 12.5 12.4
12.4 12,3 12.2 12.2 12.1

i
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12.0 11.9 ! ! .8 11.7 11.6
11.51 11.4 -11.2 111.1 11.0

s- 10.9- 10.8 10.7 10.5 10.4
10.2, 10.17 9.9 , 9. 8 - 9.6 -
9.5 . 9. 4 ' 9.2 9.1 9.0
8.8 8.7 10.2 10.0 9.9

: 9.8 9.7- 9.5 9.4 9.3
9.1- 9.0 J.9 J.7 8.6
8,5~ 8.4 8.3 8.1 8.0
7.9 . 7.8 7.7 7.6 7.4
7.3 - 7.2 7.1 7.0 6.9
6.8- 6.7 6.6 6.4 6.3
6.2 6.1 ~ 6.0 5.9 5.8
5.7 5.6 - 53 5.4 5.3 -
5.3 - 5.2 b.1 5.0 4.9
4.6 4.8 4. 7 - 4.6 4.5
4.4 4.4 4.3 4.2 4.1
4.1 4.0 3.9 3.6 3,8

3.7 3 .1 . 3.6 3.5 3.64

3.4 ' ~3.4 3,3 3.3 3.2
3.0 3.1 3.1 -3.1 3.0 - 1

' 2.9 2.8 2.8 2.8 2.7 |
2.7 2. 0 = - 2.6 2.5 2.5

'2.5: 2.4 2.4 2.3 2.3 '

2.3: 2.3 2.2 2.2 2.1
1.8 . 2.3 1.9 IM 1.9 !
1.9 ' ' 1. 8 ~ 1.8 1.7 1.7
1.7: 1. 6 - 17 1.7 1.6
1.6 1. 6 -- 1.6 1. 5 - 1.5-

- 1. 5 - - 1.5 1. 4 - . 1. 4 1.4
1. 4 ; -1.4- 1.5 1.2 1.5

,1.2 s 1.5 : 1.5 1.0 .1. 2

1.3 4- 1.2 1.1 -1.9
1.1 1.2 -1.0 1.0 1.2
0.9 1.1 -- 1.1 1.1 1,0
1.01 1.1 1.0 1.1 0.7
0.9~ 1.0 1.0 0.9 1.0

- 0.9 - 1. 4 -- 0.8_ 0.7 0.9
0.8 0.7. .0.9 0.1 0.9 -
0.9 1.0 0.9 1. 3 ~- 1.4
1,4- 1.6' 1.7 1. 7 ' 1.9
1.4-

2547525.0 --26768 % .0 : 2743692.0 2721457.0f 2721903 0enth =

2725257;0 2727124.0. 12728585.0 2729715.0 g2730415.0
.

-~2731295.0' 2731393.0- 2731300.0' 2731032.0-2730991.0
2730608,0 ' 2730032.0 .:2729329.0 2728508.0 : 2727532.0
2726418.0 2/25173.0 2723830.0- 2722999.0 2722596.0

_

'2722498;0 .2N2444.0 2722376.0- 2:*22273,0 2722136.0'

2721951.0:- - 2721715.0-- 2721440.0 - 2721126.0 _ 2720809.0|
2720451.0 2720049.0.:2719602.0 2719108.0-:2718568.0
2717978.0 -2717336.0 .- 2716676.0 --:2715980.0- 2715232.0-

2714424.0L 2713650.0 2712922.0 2712152.0 .2711328.0
-2710574.0 -2709844.0 2769082.0- 2708336.0' '715391.0
2714981.0 '2714577.0 <27!8174.0- 2713833.0 613526.0
2713227.0- 2712942.01 2712674.0 .2712426.0 2712206.0-
2712017.0 2711858.0 2711723.0 2711617.0- 2711512.0

-2711454.0 : 2711410.0: :2711360.0. 2711297.0 2711218.0-
~2711124.0 -2711017.0: 2710900.0 -2710774.0 - 2710639,0" -

2710451.0' '2710330.0t 2710148.0 2709349.0 2709745.0-
2709530.0 .2709310.0 2709074.0 2108827.0 2708564.0
2708288.0 2708009.0 2707734.0 2707472.0 -270/169.0

~2706879.0 2706571.0 '.2706068.0. 2705706.0 2705331.0
- 2705002.0: 2704693.0- 2704008.0 2703A82.0- 2702766 M .

-2702477.0- 2?01920.0 2701764.0 2701302.0 2700726.'0
2700129,0 '2699540.0 2698924.0 2698352.0 2697784.0
2697462.0 2696954.0 .2696476.0 2696020.0 2695566.0
2695106.0 2694663.0 2698!78.0 - 2697796.0 2697431.0

,
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269/064.0 269C676.0 2696284.0- 2695914.0 2690760.0
2695104.0 2694R42.0 26945B5.0 2694340.0 2594098.0'

2693870.0 2693547.0 2693442.0 2695237.0- 2693034.0
2692870,0 2692692.C 2692533.0 2692313.0 2692100.0
2691905.0 2691730.0 2691572.0 2691397.0 2691282.0
2691191.0 2691124JO 2691076.0 2691066.0 2691104.0
2691158.0 2691247.0 2691280.0 2691437.0 2691640.0
2691898.0 2692194,0 2692541.0 2692938.0 2693398.0
2693789,0- 2694269.0 2694767.0 2695322.0 2695928.0
2696622.0 2697371.0 2698220.0 2699120.0 2100212.0
2701344,0 2702611.0 2704848.0 2705405.0 2705859.0
2708701.'0 2710116.0 2708931.0 2710256.0 2713141.0
2112044.0 2708803.0 2712948.0 2715601.0 2720412.0
2726611.0 2722590.0 2720473.0 2722578.0 2722698.0
2723385.0 ???3462.0 2723872.0 2724362.0 -2725252.0

f 2726813.0 2776945.0 2726110.0 2726871.0 2727242.0
2727539.0 2727832.0 2728090.0 2728359.0 2728572.0
2728786.0 2720054.0 2729182.0 2729510.0 2729054.0 _ _ _

2731041.0 2729509.0 2729539.0 2730?l2.0 2730834.0
2729684.0 2727474.0 2735914.0 2734277.0 2734103.0
2734077.0 2733836.0 2733468.0 2733969.0 2732331.0
2731103.0 2732778.0 2731183.0 2730996.0 2732334.0
2732176.0 2732210.0 2722954.0 2732219.0 2732064.0
2731793.0 2731482.0 2731233.0 2731101.0 2731095.0
2731125.0 2731087.0 2713090.0 2724582.0 2707130.0
2720626.0- 2707452.0 2716646.0 2731465.0 271.'582.0
270*785.0 2708294.0 2715388.0 2il2087.0 2708559.0
271 00.0 2704618.0 2717096.0 2710193.0 2705517.0
2709296.0 2705628.0 7702882.0 2712806.0 2708881.0
2712098.0 2704066.0 2701733.0 2696203.0 2706609.0
2705730.0 2701440.0 2701676.0 2698232.0 2696337.0
2694984.0 2696794.0 2709314.0 2707635.0 2704769.0
2705347.0 2706318.0 2700150.0 2706632.0 c699273.0
2704890.0 2706400.0 2709671.0 2715150.0 2719166.0
2724875.0 2725396.0 2729603.0 2725863.0 2724320.0
2724320.0

eat *

&&

strue
Celling && Name of structurename 4

type = roof && Type of structure
shape = s lab && Shape of sttseture _

nslao = 10 && Namber of nodes in structure
17.7 && Characteristic length of structure- (m)chtlen =

86.4 - && Area (m2)slarea =

305. && Initial untform temperature ;K)
,tunif' =

'CDmpound'- Cone Conc Conc P0ne conc conc conc conc conc Conc
-x = 0. .031 .067 .013 .121 .155 .186 .221 .252 .283 .305 && (m)

est
&&

name Walls && N,ne of structure

type = wall &S Typs c' structure
shape- = slab && Shaka of structure
nslab = 10 && Number of nodes in structure
chrlen = 5.49 && Characteristic length of structure (m)
slarea * 254. && Area (m2)
tunif -= 305. && Initial uniform temperature (K) ,

compound = conc conc conc conc conc conc conc conc conc conc
x = 0. 040 .080 .120 .160 .200 .240 .280 .3?O .360 .396 && (m)

eoi
&&

condense
ht-tran or on on on on
overflow 2
&&,
&& Lower cell input

*
&&

' low-cell
,
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geometry = 86.4 && Area of layers in lower cell (m2)
bc = 305. && Basemat boundary condition temperature (K)
concrete

compos = 1 && Namber of waterials
conc && Material
19000. && Mass of material tkg)

temo = 305. (A :,itial temperatur e (K)
eol
pool

temp = 305. && Initial temperature
eo)

eot
&&

&& Engineered safety systems
&&

engineer Spill 1 2 3 0.0
overflow 2 3 3.,;

eat
,

&&

&g ........................... Cell 3, Room 115 -------------------------------

r. ell 3
control

nhtm=2 mrslab=11 nsoatm=0 nspatm=7 naensy=1 Jconc=1 jpcol*1
: eat

title

Cell 3 Room 115
3&
L& Upper Cell input
M
9eometry 5.267c2 5.49 && Cell volume and height (m3, m)

atmos 3=

1.0!e5 && Pressure
305. && Temperature

o2 0.20=

n2 0.75=

h2cv = 0.05 ,

struc

name = Celling && Name of structure
roof && Type of structuretype e

shape slab && Shape of structurea

nslab 10 %& Number of nodes in structure=

chrlen 14.6 && Characteristic ler.gth of structure (m) -=

slarea 107 && Area (m2)=

tunif = 305. && Initial uniform temperatere (K)
compound = conc conc conc conc conc canc conc conc conc conc

0. .031 .062 .093 .124 .155 .186 .221 .252 .283 .305 && (m)x =

eni
&&

Valls && Name of structurename =

walltype =

slabshape = i

nslab 10=

chrlen 5.49=

slarea 241.=

tuntf 305.=

Compound * Conc Conc Conc Conc ConG Conc Conc conc Conc Conc
0. .031 .062 .093 .124 .155 .186 .221 .252 .283 .305 && (m)x =

eat
&&

condense
ht-tran on on on on on
overflow 3
&&

&& Lower cell input
&&

low-cell
geometry = 107. && Area of layers in lower cell (m2)

bc 305. && Sisemat boundary condition temperature (K)=

M-214
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Concrete
Compos = 1 && Number of materials

conc && Material
23500,.LL Hoss of matertal

temp = 305.. *n Initial temperaturea

tot
pool

temp = 305. && Initial temperature
eot

eoi
&&

&& Engineered safety systems
&&

engineer Spill 1 3 2 0.
overflow 3 2 3.05

coi
&&

gg .............-............- Cell 4, Room 236 -------------------- ---------- -

Cell 4
Control

nhtm=1 mxslab=11 nsoatm=2 nspatm=000 JconC=1 jpool=1 naensy=2
nsoeng=1 nspeng.4

eot
title

"all 4, Room 236
&&

&& Upper Cell Input
&&

geometry 2.520e2 5.49 && cell volume and height (m3 m)
atmos =3 $

1. Oles && Pressure
305. && Temperature

c2 = 0.25
n2 = 0.75
h2ov = 0,05

&&

.1truc
name = Walls && Nane of structure
type = wall && Tyoe of structure
shape = slab && Shape of structure
nslab = 10 && Nether of nndes in structure
Chrlen = 5.49 && Characteristic length of structure (m) e

slarea = 450. && Area (m2)
tunif = 305. && Initial uniform temperature (K)
Cmnpound* Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc *

x = 0. .015 .030 .045 .060 .075 .090 ,105 .120 .135 .152

eot
&&

Condense
ht-tran on on on on on
overflow 4 .

'
&&

&& Lower Cell input
&&

low-Cell
geometry = 91.9 && Area of layers in icwer Cel' (m2)

bc = 305. && Basemat bou.3dary Condition temperature (K)
Concrete

Compos = 1 && Number of materials
Conc && Material
67?O. && Mass of mater!al

temp = 305. && Initial temperature
eot
pool

temp = 305. && Inittsi temperature
eat

col
&&
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4 r-
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;T ;T
- &&--Enginee ed safety sp tems:;v g

&&.
| && Spillege from Room 236 to Room l'S via the 'cota ecting pipe chase

&& .
- ' engineer . Spill 1: 4 3-'5|79~

overf low :- 4 3 0.025-
eoi'
&& _

&& Fire water sprinkler syttem. activated on high terperature,
&&

-engineer- Sprinkir 2; 4 4 ' 0.'-

-spray ~
'

_ spdiam.= .001 && Spray droplet diameter '(m)
'

'sphite y 5.49; && Spray fall height (m)-

- spsttm = 373. && Temperature:at which system activates (K)
eoi'
source =;l && Sprays provide 336 gpm (21.1 kg/s) afters

- h2ol_1= 3- && activation
' ~

-ifisg'= 21-

'
-t' = 0. 0 -- =-; 100. 1.00e5 -
-mass = 21.13 21.1- 21,1
-- temp = 305. -305. 305.

-eat. - |

&&-
. . . I

. _ gg ......................... re11 5, Balance of Plant ------------*----------- -
; ell 5 ~ = s

'

-- control :
>- co t -_=~. . ,

Jtitle .

blantBalance of
'

1geomet'ry.1,87e5~384
ates=3 'I.01e5 L3 N .

02 0.20
'

n2 0.75'.
fh2cv 0.05-

- gg-

g& . .. . . . . .. . ... .. .. ... .. ... . - Ce l l . 6. E ny t r onme nt - -- -- ---- ------- - --- --- - --'

cell 6.
control.

'eol'-

- title
- Environment Cell.-.

1 geometry 1.e10 y1.e30:
,-atmos =3 1;0le5 305.

= 02 0.20
:D n2.0.75~

' ~

h2cv 0.05
eof

b i

.

.

J

V

T

I
t
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LISTING 9 - CONTAIN Input for BS-4

. L& .......................=== Model Description ===============================
. && .
&& File:

- &&

. && cnt004.mdl

'

. && :
&& Description:
&&

&& BS 4, 1his input deck describes a five volume model of the B&W Plant
' && auxilliary building, lhe rooms modeled are 105, 113, 115, and 236.

&& The steam source is a 10 inch break in the decay heat removal
&& . heat exchangers located in room 113. This model does not include
&& water aerosols (the dropout option is used).
&&-
&&'.Vrltten by:
&& :

&& ' John SchrocJer 6/91
&&

&& . . ....... .. . ..... . . . .. .. Ma c h i ne Con t ro l I nput = = = = = = = = = = = = = = = = = = = =* * *-* = *=

;(; cray
'

col
&& ...........................=w Global input ========================='=======
&&

&& Section 3.2, p. 3-11

'L&
&& Atmospheric Gases

-- && 4

&& - Matertil Description
* -gg '. ........ .............

- && -- o2 oxygen
&& n2 nitrogen-

&& - h2cv- steam-
- && h2ol water
. &&
. control

neell- =6 && Nuiaber' of cells
ntit! =2 && Number of title lines
ntzone --5 .&& Namber of time zones
nac =0 && Number of. aerosol groups

.nsectn- 0 && Number of aerosol sections'

coi
. && ~ -

&& ------------- Mat er ia l, F i ss ion Product , and Ae rosol Names -----------------
&&

&&. Section 3.2.1, p. 3-13.J
. &&

material
compound-

n2 o2 .&& Air
h2ov h2ol && $ team and water -
conc && Structural materials

&&

g g . . . .. . . . .. . . . . . . . . . . . . . . . . . - R e a c t o r T yp e - - - - -- --+ ---- ---- -- ---- -- - - - -- - - -
. &&'-

. &&-.Section 3.2.2, p. 3-17 -

-&&
thermal && Water-cooled reactor
&& .

- gg - ...............---- Flow Options --- ----------------------------

&& ~~ Section 3.2.3, p.'3-17&&

&&

flows
&&
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&& - Junction 1 - Room 105 to Balance of Plant, includas flow paths
&& ) , 2 3.
&&

area (1,%) = 6.83 && Cross-sectional area of flow path (m2)
avl (1,5) = 14.6 && Ratio of ared to inertial length, A/L (m)
cfc(1,5) = 1.00 && Flow loss coef fit; tent

&&

&& Junction 2 - Room 105 to Room 113, includes only flow path *

&&

area (1,2) = 12.6
avl (1,2) = 20.7
cfc(1,2) = 1,00

&&

&& Junction 3 - Room 113 to Balance of Plant, includes only flow path 5.
&&

area (2,5) = 0.892
av1(2,5) = 1.46
cfc(2,5) = 1.0

&&

&& Junction 4 - Room 113 to Room 115, includes only flow path G.
&&

area (2,3) = 1.95
avl (2,3) = 3.2

cfc(2,3) = 1.0
&&

L% Jurg'. ion 5 - Room 115 to Balance of Plant, includes only flow path 7.
&&

area (3,5) = 1.95
avl (3,5) = 3.2
cfc(3,5) = 1.00

&&

&& Junction 6 - Room 115 to Room 236, includes only flow path 8.
&&

area (3,4) = 2.97
av1(3,4) = 4.88
cfc(3,4) = 1.00

&&

&& Junction 7 - Room 236 to Balance of Plant, includes flow paths 9,
&& 10, 11, 12, and 13.

'&&

area (4,5) = 22.1
avl (4,5) = ISL
cfc(4,5) = 1.00

&&

&& Junction 8 Balance of Plant to environ. cent, includes only blowout=

&& . paths.
&&

arca(5,6) = 46.5
avl (5,6) = 250.
cfc(5,6) = 1.00

&&

implicit

dropout
&&

&& Ccocartment and junction elevation data
&& s

&& Compa rtments
&&

elevc1(1) = 169. && Center of mass elevation for Rm 105 (m)
elevel(2) = 169. && Center of mass elevation for Rm 113 (m)
elevc1(3) = 169. && Center of mass elevation for Rm 115 (m)
elevel(4) = 175. && Center of mass elevation for Rm 236 (m)
elevel(5) = 185. && Center :f mass elevation for Rra BOP (m)
elevcl(6) = 185. && Center of mass elevation for Environcent (m)

&&

&& Junct'ons
&&

elevfp(1,5)= 167.
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elevfp(5,1)=167,

elevfpM ,2)= 170.
elevfp(2,1)=170.

elevfp(2,5)=172.
elevfp(5,2)= 172.

elevfp(2,3)= 170.
elevfp(3,2)= 170.

elevfp(3,5)= 170.
elev';(5,3)= 170.

elevfp(3,4)= 172
elevfp(4,3)= 17;

eleyfp(4,5). !?3. _

elevfp(5,4)= 173.

elevfp(5,6)=211.
.

#elevfp(6.5)= 211.
&&
gg ............. .............. Aerosol Options -------------------------------

&&

&& Section 3.2.4, p. 3-29
&&

&& aerosol
&& h2ov 1.0e-8 0.693

' &&
gg................................ Times------------------------------------
&&

&& Sect %n 3.2.6, p. 3-36
&&

times
30. && Maximum CPU time limit (3)
O. 'L& Problem start time (s)

&&

&& Time zone data
&&

&& System Edit End of
&& 's Ts Zone- -

(s)g& ...... ... .. ......

1. 10. 10,
5. 50. 100.

20. 200. 500.
50. 100. 1000.
50. 100. 13000.,

&& -----------------------
'

eat
&&

&& ------------------ ------- Output Control --------------------------------

&&

&& Sectica 3.2.7, p. 3-38
&&

shortedt =i && System ts between short edits
longedt =1 && Ts edits between long edits
prflow && Print intercell flow data
praer && detailed aerosol inventories
priow-ci && lower cell model
prheat && heat transfer struc'ure model'
prengsys && engineered system model
title

B&W Plant Auxilliary Building Steam Propag6 tion Model
Five Compartment Model -- 85-4

&&

&&
gg ...=.= ==.=== === = = == = = Ce l l I .. ;u t a nd Ce l l Con t ro l === == = = = = = = = = === ==== =
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! &&

j && Section 3.3. p. 3-40
&&
g g . . . . . . . . . . . . . . . . . . . . . . . . . . . C e l l 1, R o om 10 5 - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - -

cell I
control

nntm=2 mxslab=1: nsoatm=0 nspatm=7 naensy=1 Jconc=1 jpool=1
eol
title

Cell 1, Room 105
&&
&a Upper Cell input
&&

gesnetry 1.134e3 5.49 && Cell volume and height (m3,m)
att.or =3 && Number of ruterials

1.01e5 && Pressure (Pa)
305. && Temperature (K)

n2 = 0.75 && Initial nitrogen fraction
o2 = 0.20 && Initial oxygen fraction
h2cv = 0.05 && Initial water vapor fraction

struc
name = Celling && hame of structure
type = roof && Type of structure
shape = slab && Shape of structure
nslab = 10 && Number of nodes in structure
chelen = 18.7 && Characteristic length of structure (m)
slarea = 295. && Area (n2)
tunif = 305 && Initial uniform temperature (L)
compound = conc conc conc conc conc conc conc conc conc conc
x = 0. 046 .092 133 .184 .230 .276 .322 .368 .414 .457 && (m)
eat

&&

name = Walls && Name of structure
type = wall && Type of structure
shapa = slab && Shape of structure
nslab = 10 && hamber of nodes in structure
chrlen - 5.49 && Characteristic leng'h of structure (m)
slarea = 299. && Area (m2)
tunif = 305. && Initial uniform temperature (K)
compound = conc conc conc conc conc conc conc conc conc conc

x = 0. 035 .070 .105 .140 .175 ?10 .245 .280 .315 .351 && (m)
eat

&&

condense
ht-tran on on on on on
overflow I
&&
&& Lnwer cell input
&&

low-cell
geometry = 295. && Area of layers in lower cell (m2)

bc = 305. && Basemat boundary condicion temperature (K)
tconcrete

.

compos = 1 && Number of materials
conc && Material
43200. && Mass of material

tarp = 305. && Initial temperature -
eol
pool

t emp = 305. && Initial tenperature

col
eoi
&&

&& Engineered safety systems
&&

engineer Spill 1 1 5 .152
overflow 1 5 1.74

eoi

i
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,

&&

g g . . . . . . . . . . . . . . . . . . . . . . . . . . C e l l 2 , R oan 1 13 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
cell 2
control

nhtm=2 mxslat=ll nsoatm=2 nspatm=365 naensy=1 jconce5 jpool=1
eot
title

Cell 2, Roan 113
&&

&& Upper Cell input
&&

geometry 3.794e? 6.10 && Cell volume and belght (m3,m)
atmos =J

1.01e5 && Pressure (Pa)
305. && Temperature ( K ',

o2 = 0,20

n2 = 0.75
h2cv = 0.05 --

&&
,

source =2
&&

&& Blowdown of saturated primary system water
Lt

n2ov = 361
iflag = 2

'0.0 1.0 2.0 3.0 4.0t =

5.0 6.0 7.0 8.0 9.0
10.0 11.0 12.0 13.0 14.0
15.0 25.0 35.0 45.0 55.0
65.0 75.0 85.0 95.0 105 0

115.0 125.0 135.0 145.0 155.0
165.0 175.0 185.0 195.0 205.0
215.0 225.0 23E.0 245.0 255.0
265.0 275.0 285.0 295.0 305.0
315.0 325.0 335,0 345.0 355.0
365.0 375.0 382.8 392.8 402.8
412.8 422.8 432.8 442.8 452.8
462.8 472.8 482.8 492.8 497.7
507.7 517.7 527./ $37.7 547.7
557.7 567.7 577.7 587.7 597.7
607.7 617.7 627.7- 637.7 647,7
657.7 667.7 677.7 687.7 697.7 -

707.7 717.7 727.7 737.7 747.7
157.) 767.7 777.7 787.7 797.7
807.7 817.7 827.7 837.7 847.7
857.7 867.7 877.7- 887.7 897.7
907.7 917.7 927.7 937.7 947.7
957.7 967.7 977.7 987.7 993.5

1000.0 1010.0 1020.0 1030.0 1040.0
1050.0 1060.0 1070.0 1080.0 1090.0
1100.0 1110.0 1120.0 1130.0 1140.0
1150.0 1160.0 11'0.0 1180.0 1190.0
1200.0 1210.0 1220.0 1230.0 1240.0
1250.0 1260.0 1270.0 1280.0 1290.0
1300.0 1310.0 1320.0 1330.0 1340.0
1350.9 1366.0 1370.0 1380.0 1390.0
1400.0 1410.0 1420.0 1430.0 1440.0
1450.0 1460.0 1470.0 1480.0 1490.0
1500.0 1510.0 1520.0 1530.0 1540.0
1550.0 1560.0- 1570.0 1580.0 1590,0
1600.0 1610.0 1620.0 1830.0 1640.0
1650.0 1660.0 1670.0 1680.0 1690.0
1700.0 !710.0 1720.0 1730.0 1740.0
1750.0 1760.0 1770.0 1780.0 1790.0

3 1800.0 1810.0 1820.0 1830.0 1840.0
1850.0 1860.0 1870.0 1880.0 1890.0
1900.0 1910.0 1920.0 1930.0 1940.0
1950.0- 1960.0 1970.0 1980.0 1990.0

h
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2b00.0 2010.0 2020.0 '2030.0' 2040.0
2050.0 2060.0- 2070.0 2080.0 2090.0
2100.0 2110.0 2120.0 2130.0 2140.0
2150.0. 2160.0 2170.0 7180.0 2190.0
2200.0 2210.0 2220.0 2230.0 2240.0
2250.0 2260.0. 2270.0- 2280.0 2290.0
2300.0 2310.0 2320.0 2330.0 2340.0
2350.0 2360.0 2370.0 2380.0 2390.0
2400.0 2410.0 2420.0 2430.0 2440.0
2450.0 2460.0 2470.0 2480.0 2490.0
2500.0 2510.0 2520.0 2530.0 2540.0
2550.0 2560.0 2570.0 2580.0 -2590.0
2600.0 2610.0 2620.6 2630.0 2640.0,

2650.0 2660.0 2670.0 2680.0 2690.0
2700.0- 2710.0t 2720.0 2730,n- 2740.0
2750.0 2760.0 2770.0 2780.0 2790.0-
2800.0 -2810.0 2820.0 2830.0 2840.0
2850.0 2860.0 2870.0 2880.0 2890.0
2900.0. ~2910.0 2920.0 2930.0 2940.0
2950.0 - 2960.0. 2970.0 2980.0 2990.0
3000.0 -3010.0 3020.0 3030.0 3040,0-

3050.0 -3060.0 3070.0 3080.0 3090.0 |
3100.0 3110.0- 3120.0 3130.0 3140.0 '

3150.0 3160.0 3170.0- 3180.0 3190.0
3200.0 3210.0 3220.0 3230.0 3240.0
3250.0~ 3260,0 3270.0 3260.0 3290.0

-3300.0 3310,0 3320.0 3330.0 3340.0
3350.0 3360.0* 3370.0 3380.0- 3390.0
3400.0 3410.0 3420.0 3430.0 3440.0
3444.0

- mass =: 0.0 ' 2400.9 1795,6 857.8 858.3
-867.9 878.3 887,5 894,6 899.2
901.0 200.1- 896.8 891.6 884.5
876.0 833.9 798.1 753.4 645.9
586.4. 631.6 508,1 378.6 337.1
.28.8 -316.4- 258.1 207.6 161.9
l '.6. 7 '94.8 70.81 47.6 35.6
27.7 22.2 18.3 15.4 13.3
11.9 '10.6 9.6 8.7 8.1
7.5 - 7.1 6.7 6.5 6.3
6.2 6.1 6.1 Sil 6.2
6.3 6.4 6.6 6.8 7.1-
7.4 '20.8 25.0 23.1 29.0.--

29.1 -33.8 31.4 36.5 37.3
38.2 41.1 42.7 43.8 45.2
47.1 48.8 50.5 52.3 53.8
55.0 56,4 57.4 58.5 59.5
60.3 61.1 61.9 -62.3~ 61.7
57.0 51.1- 45.7 41.0 40.3
44.1 48.1 49.9 49.9 52.2
55.5 ~ 58.7 t -61.2 63.0 64.1
64.5 64.6 6L2 69.0- 73.2
75.1 74.2 29.3 45.3 41 .1 '

223.7 23.1 290.3 10 5 25.7'
53.5 36.2 172,3 8.6 6.4
28.3 -78.8 189.7 80.3 150.0

153.0 64.6 14.5 87.1 67.1
141,1. 72.1 126.9 386.7 276.3
365.1 344.1 409.0 -384.5 399.4
404.7 .804.3 416.8 402.1 403.1-
418.2 395.8 403.5 409.9 409.9
407.9 407.3 412.9 402.8- 412.1
411.0 323,6 406.3 411.7 411.5
113.6 413.5 411.6 413.6 412.4
414.1 412.4 418.2 415.0 416.2
418.8 413.3 420.8 414.3 412.1
403.3 419.4 415.6 417.0 420.5

e
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419.7 422.3 419.0 417.9 419.0
418.6 419.4 420.8 419.8 4?0.0
417.4 422.7 420.7 419.2 419.5
420.8 417.9 425.6 411.2 420.7
421.5 424.7 422.4 425.2 417.8
421.3 419.1 422.9 425.6 420.2
418.5 424.2 422.5 422.5 t' ?. 4
428.2 424.2 420.8 424.8 .23.9
425.5 423.7 424.1 423.1 425.2
417.6 4?b.1 426.0 427.4 423.1
425.2 415.4 421.2 423.8 424.'
422.3 427.0 426.2 425.5 427.0
423.8 427.6 426.1 420.7 425.5
428.4 427.7 417.7 425.4 417.7
426.5 426.8 427.8 424.1 421.4
425.3 *23.9 426.0 421.2 426.3
425.9 425.8 421.1 422.9 425.5
426.2 425.1 420.5 427.8 425.8 --

421.6 425.8 4cv.9 425.2 427.5
427.8 426.0 424.5 426.6 A27.3
429.1 4?6.1 426.7 424.1 423.7
425.3 426.3 425.9 426.6 427.0
426.0 426.0 426.5 42.'.7 427.0
426.3 417.6 426.0 424.3 425.2
428.1 421.2 426.0 423.2 425.0
427.1 424.8 428.1 414.1 421.1
426.8 426.2 421.3 424.3 423.8;

421.4 425.4 422.6 425.9 423.7
425.2 419.5 425.8 427.0 424.7
427.0 428.5 426.6 426.7 425.1
426.6 423.1 424.0 426.5 426.2
425.1 426.4 422.1 423.8 417.2
425.5 427 1 417.7 426.0 428.2
422.5 424.5 427.7 423.1 426.0
423.4 4? L 7 426.7 425.1 426.4
426.0

158119.7 159940.5 1149073.0 1196146.0 1197744.0enth =

I?00599.0 1203784.0 1206669.0 1208980.0 1210529.0
5 1211204.0 1210940.G 1209931.0 1208330.0 1206208.0

1203732.0 1193696.0 1187646.0 1179592.0 1116249.0
109B122.0 1148469.0 1170119.0 1175558.0 1054509.0 w

1042971.0 1061448.0 1038122.0 1013479.0 987731.6
963405.7 941195.8 921489.1 903148.1 886067.9
670344.2 855714.1 842109.6 829451.8 817503.1
805975.7 795139.2 784777.9 774890.1 765441.1
756320.7 747493.5 733975.9 730759.2 722844.2
715226.9 707883.0 702302.2 695412.3 688891.4
682787.6 677190.7 672051.5 667327.3 662980.5
658950.4 649344.8 654414.2 650910.6 657595.5
657522.9 662380.2 658880.6 664424.5 664785.4
665867.8 668383.5 669768.4 670583.0 671659.8
673122.8 6742*J.0 675430.8 676722.2 r 7/92.7
678514.2 679417.2 (79999.6 680608.0 651130.4
681435.1 681691.7 6J1551.9 581778,8 660592.1
674782.5 666972.2 658911.1 649648.9 645002.0
646580.4 648774.4 647686.9 644494.2 644701.8
646726.4 648724.3 649993.4 650362.5 649331.0
64B366,6 646659.9 646774.2 648275.9 650953.1
652826.6 655765.0 592682.9 598766.9 593585.8
567223.9 570355.0 585558.2 614321.5 539718.6
601192.6 597851.7 546948.5 572213.8 597235.9
584162.2 598062.1 581966.1 596423,4 596189.9
602085.1 598207.8 595352.1 596077.9 5C5189.5
590186.2 568352.4 420003.8 570783.7 552039.4
549792.3 545060.8 540088.3 535239.9 (30094.5
524456.9 512517.2 511716.6 508206.8 502604.6
497048.0 491163,7 485555.3 479697.9 474216.6

M-223

- - _ _ - _ - _____ _ _ -____ - ________________________ _________________________-__________________ ______________ _



p m .- . - - - , , ~.a , n . .., , , e --

- 1s '

W, _

$
ya W: ,

,

;
'

e c4g i
'

~

4 - 46b319.9 '462816.5 i : 457035.6' .451361.8 445875.5
& c440640,6e 2433755.7- 429288.6 423932.2 .418533.1

'

'411147.2- '407828.2' 402980.9 397114.7 -405840.7-

'367761.3/ 387101.6 '361200,9 373139,5' ~364667.3-

'
- 345090.7. ~ : 372471.8 324835.5 :350704.1 355336.8
338760.2 -340918.5 294192.8 335888.4 341139.2

~ .301957.34 - 239182.0 - 298674.4 320222.8 326511.4
300836.9- -285529,1 299765.4 293134.8 |310318.4-

._

? 292353.2 . : 286335.5 1293988.8 266926.6 -313583.2
]( 13V '253159.5 :288213.8 251825.9 -245431.6 30894L8 -

, ,

A- '270734.7 25E135.9 '275098.3 250019.7 252025.9 -
214782,7- 318806.5- 237763.5 239555.4 .235444.8-,

348079.6 226885,9 244002.6- 264313.2 213269.9
140767.7: 204349.1 225517.4- -254998.4 223122.a

:233729.8- 229030;1 . : 198064.7 235995.4 204547.2
-

: 229626.B: 269524,8 189354.1 '164797.8 _264127.9'

-" 209705.8' 307274.0- 265882.8~ 241938.3 228125.8
241499.0 -174663.0= 183645,6 207617.2 162024.7'y
.156858.6 210005.1 -198855.7 -251549.2 210441.9

71926.2; 136117.0 .-323067.8 - 218240.2 - 272234.5
179677.6i '133219.7? 7130824.2 228835.7 266675.5
178645.8i 238047.0. t184180.0 185855.0 144537.0-
184345.0= "191200.1 -238823.1 244096.8 202?O3.4 - I

'

-171678.0. 199983.3- 203701.8 109655.6 '75279.9:
I ~213093.9: -195335.6' ;173736.2- 210305.3 -148084.3-m

O f 3132247.9 189820.3 183900.3- -214575.9 t 155154.3 -
7 *177773.7 104552.'l 166820.1- -204808.9 206734.8

=188832.9-- .173595.37 .191519.0 167682.0 155401.9~
"

190639.2. '191949.5 '172974.5 144767.7f 158155.9
:183463,7- .315483.8 -184298.9 '214395.1+ '153411.2

- --121167.6 -268270.8 188005.1 233527.8- 212178.5
-. -156741.5- 215305.7-. '128521.5 -333435.1- 267925.5

-137849.9' 179222.9: :266782,6 223382.1 213497.1
219283.8 .194644.6 ~241268,9 171866.1 190489 4''

-203040.8- -283064,4 "108594.5 164981'6 . 210411.3.

160033.1- 85402.5 ~172830.2 170064.0 171093.8
-156757.4~ 107313.2: |225335.7- '173815.0: 183069.2
'203724.0- 175712.8 211125.3 226096.8 313536,6i

#
~

195856.8 68646.11 1250831.0 185159.2- 102833.9 -1
^195688.6- r207347,4-! 138103.1 .238664.8 -186352.8'
20539*.3 207035.7 z171595.6- 204985.7- 174484.8-

;
,

173873.8..s

3 gg [ W

gg,-8 lowdown of-primary system steam
: && '

s. . -
-,

,

h20v: = 361
'

iflag = 2
. 0;0 . 1.0 2.0 . 3.0 - '4.0

_ it -=

' 5.0 6.0 7.0 : 8.0 9,0 -
10;0 ! 11.0- 12.0 13.0 14.0
15.0 .25.0 35.0 45.0 55.0

165.0 75.0 85.0' 95.0 105.0
'

115.0 125.0 135.0: 145.0 .155.0
,165.0 - 175.0- 185.0= -195.0' 205.0

215,0- 225.0 235.0 245.0. :255.0
c265,0 275.0: 285.0- 295.0 '3 05. 0 --

325.0 335.0 345.0 355;0::315.0_ :

~ ~365. 0 - 373;0 382.8 - 392.8- 402.8
412.8- - 422.8- 432.8 442.8 452.8-

:462.8~ 472.8 ~482;8: 492.8 497.7-
,q

'507.7 51L 7 52L 7 - 537.7 .547.7
^557.7e 567.7' 577.7 -587.7 597.7-'

607.7' 617.7 ~627.7 637.7 647.7'
657.7 667;7 '677.7 68L7 607.7-
707.7 717.7. 727.7 737.7 747.7

_

757.7 /67.7- 777.7 787.7 797.7
807.7 81 L 7 - - 827.7 837.7 847;7

4
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Li ' ~

857.7-~ 667.7- 877.7 887.7. 897.7
~

.907.7 917.7.- : 927.7 -- 937.7-- 947.7-

957;7 967.7 977.7 987.7 993.5
-1000.0 1010.0. 1020.0- 1030.0 1040.0

- 1050.0 1060.0- - 1070.0 1080.0 1090.0

-

-1100.0; 1110.0- 1120.0 1130.0- 1140.0 -j
~1150.0' 1160.0 1170.0 1180.0 1190.0
1200.0 1210.0 1220.0 1230.0 1240.0

' -1250.0 1260.0. 1270.0- 1280.0 1290.0
- 1300.0 :1310.0 12?0.0 1330.0 1340.0

1350.0 1360.0 1370,0 13B0,0 1390,0-
'

1400,0 -1410.0 1420.0 1430.0 1440.0
1450.0 11460.0 1470.0- 1480.0 -1490.0

k^ 1500.0 1510.0 1520.0- 1530.0 1540.0
'

1550.0 1560.0 1570.0 1580.0 1590.0-
1600.0 1310;0 1620.0 1630.0- 1640.0

*-1650.0- 1660.0 1670,0 1680.0 1690.0
'1700,0 1710.0' 1720,0 1730.0 1740.0
1750.G- 1760.0 -1770.0 1780.0 1790.0

-- 1800.0 1810;0- 1820.0 1830.0 1840.0
1850.0 1860.0~- 1870.0- 1880.5- 1890.0
1900.0; .1910.0+ 1920.0 1930.0 1940.0
1950.01 1960.0 1970.0 1980.0 1990.0
2000.0 2010.0- 2020.0 |2030.0 2040.0 ')

-

2050.0- 2060.0- 2070.0 2080.0 2090.0
- 2100.0 2110.0 2120.0 2130.0 2140.0

2150.0 -2160.0 .2170.0 2180.0 2190.0
J2200.0- 2210.0 2220.0 2230.0 2240,0"

;-

-2250.0 '2260.0 2270.0 2280.0 2290.0
'

2300.0- 2310.0-- --2320.0- 2330.0~ 2340.0
-2350.0 =2360.0 2370.0 2380.0 - 2390.0-
-2400,0~ 2410.0 2420.0 2430.0 2440.0
2450.0 -?460.0 2470.0.- 2480.0 2490.0

-2500,0 2510.0 -2520.0 2530.0 2540.0
2550.0 2560.0- 2570.0 2580.0 2590.0
2600.0 2610.0- '2620.0 2630.0 2640.0-

2650,0 2560J0- 2670,0- 2680.0 2690.0 ,

2700.0 .2710.0' 2720.0 2730.0- 2740.0
2750.0~ -2760.0 - 2770.0 2780,0 -2790.0
2800.0- 2810.0 2820.0 2830.0 2940,0
2850.0' 2860.0 ~2870.0, 2880;0- 2890.0
2900.0- 2910.0: -2920.0 2930.01 2940.0-

~

2950.0- ~-2960.0 '2970.0 2980.0. :2990.0
-J000.0 3010.0 3020,0 3030.0- --3040,0
:3050.0 3060.0 .3070.0 3080.0 -3090.0 4

:3100.0 -3110.0 3120.0 3130.0 3140.0
3150.0 3160.0 3170.0 ~3180.0 -.3190.0'
3200.0 3210.0 3220.0 3230.0 3240.0
3250.0 -3260.0 3270.0- .-3280.0 >3290.0
3300.0 -3310.0- 1320.0 3330.0 -3340.0.

3350.0' 3360.0- 3370.0 3380.0 3390.0
3400.0 -.3410.0 :3420.0 3430.0 .3440.u
3444.0-

mass = 0.0 0. 0 - 20.7 151.3 -151.1
151.2 151.3 151.3 151.3 151.3

' '151.3- 151.4 - 151.6- 151 9 152.1
152.3- 1154.8 159.5 165.0 157.8
164.4 183.1 '166.8 189.5 202.0
'188.6 185.5~ 163.4 178.9 172.4

'

159.8 150.8 -- 14 2. 4 ' 134.1 126.6
119.3 -112.2 '105.6 99.3 93.7, .

88.5- 83. 8 -- 79.5 75.6 72.0 r

68.7 65.7 62.9 160.4 58.0,-
55.8 53.7 52.2 50.4 48.7
47.1 45.6 44.5 43.4 *2.3
41.4/ '37.2 36.0 36.1 34.6
34.5 33.3 33.6 32.4 32.0

g
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31.8 3C.9 30.5 30.1 29.7
29.2 28.7 28.2 27.8 27.3
27.0 26.6 26.2 25.9 25.5
25.2 24.8 24.5 24.2 24.0
24.3 24.6 24.7 24.6 23.5

. 21.5 19.4 17.9 16.7 15.3
13.8 12.5 11.3 10.3 9.4
8.7 8.0 7.2 6.3 5.4
4.6 3.8 7.5 3.4 3.4
1.5 4.2 0.6 2.1 4.7
1.6 1.5 1.4 1.1 0.2
0.4 0.1 0.6 0.7 0.3
0.0 0.0 0.0- 0.0 0.0
0.0 0.0 0.0 0.0 0.5
0.1 0.1 01 0.0 0.0
0.1 0.2 0.4 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.2 0.0 0,0 0.0
0,0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0- 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0-
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0,0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0,0

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.c 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0

2547525.0 2664386.0 2802502.0 2787865.0 2787532.0enth =

2787026.0 2786432.0 2785866.0 2785396.0 2785072.0
2784927.0 2784981.0 2785193.0 2785521.0 2785945.0
2786426.0 2788246.0 2789243.0 2790551.0 2786608.0
2783113.0 2757058.0 2743625.0 2785683.0 2755245.0
2760535.0 2801202.0 2802431.0 2802310.0 2799790.0
2799174.0 2797705.0 2795834.0 2792481.0 2790172.0
2787836.0 2785469.0 2783265.0 2181132.0 2778713.0
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'P * 6
2776562.0=12773889.01 - 2771476.0 - !2769245.0: 276706830- [

'7 "2764930.0- 2762840.0 2760824.0t'2758956.0 2757234.0- !
-

"

2755628.0 2754063.0:~2752994.0 ~ 2751653.0 2750380,0
' 2749182.0"'2748085.0 2747075.0 -2746148.0 2745296.0; 2

'

1274440 M 2748837.0 2750224.0? it?49335.0 - - 2751086.04

-2751070.0 2752346.0 -2751433.0L12752895.0 ~2153005.0
-2753290.0 2753947.0 2 7 319.0 ;2754542.0=-2754823.0

' ~'-2755204.0 2155510.0 th5820.0.~2756163.0- 2756446.0
'2156628.0- 2756879.0 2757037.0: ;2757196.0; 2757338.0

.2757446.0 2757479.0 - 2757548.0 2757533.0 2757218.0
2755716.0 - 2753698.0- : 2751616.0 2749228.0 2748062.0-

2748516.0 2749121.0-f2748866.0L-2748067.0 2748153.0
:2748705.0 .2749242.0 .2749586.0 '2749696.0. 2749571.0
|2749204.0 2748777.0 2748823.0 2749232.0 2749942.0

1 2750416.0 :2751354.0 2732419,0 2727607.0 2734098,0
0 2763592.0 :-2691029.0'- 2142713.0 2737747.01 2717149.0.

- 2725838.0. 2734611.0 2714874.0 '2757654.0 2749563,0-
2764313.t 2742226.0' 2746332.0 :2737528.0 2734979.0
2733530.0 -2741034.0 2782116.0 . 2774921.0 2130948.0-
2711929.0 2729599.0 . 2755906.0 ' 2728360.0 2696576.0

: 2717914.0 --2720170.0 271.190.0- 2716209.0 ::2705809.0
2750050,0 s 12711621.0.- 2708299.01 2711853.0 2699404.0-
2706848.01> 2701470.0. 2699525,0- 2698382.0 2695769.0

.-2693572.0 -2691375.0 2722910.0 2686803.0' 2685663.0
2684226.0 2654062.0 :2676506.0 2677629 0 2676575.0
2676550.0.'2669325.0- 2677034;0 -2681659.0 2675723.0

-
- -2673638,0 2656123.0- 2679910.0 -2691487.0 2660805.0 l

' ~

2676506.0 , 2676656.0- 2637265.0 2665955.0 2674022.-0 ;'

. 2730987.0 -2717096.0- 2701628.0: 2676592.0 2669910.0
2677334.0 2676578.0|s2676594.0 2667681:,0. . ^ 2676549.0

.

2675879.0 2676659.0 4265571F 0 2675664.0 2676602.0
272 W .0. 2707120.0' 2660317.0| 2676666.0-'.2659621.0-

2719. 0- 2725855.0 2631458.0. - 26779?5.0 < 2673642.0
2676597.0 2637036.0- 2676633.0 - 2669027.0-- 2693838.0-
2676775.0. 2676587.0 ~2676527.0 2638242.0 2672320 0

.2669761.0_ 2673232,0 2674432,0 2676578.0 -2685800.0-
-2676528.0: -2665899.0 2724844.0' 2671973,0 -2688657.0 -
2 2665858.0i i 2676381.0 ,2675882.0 L2732469.0: 2679661.0 '

!2676786.0 ! 2671435.0 -2675984.0- 2643804.0.-'2676592.0'
,.

'
~ 2674307.0'12676700.01 12668176.0- 2688464.0 :2679465,0 -

- 2709532.0L=2648346.0- 2379904.0' 2676596,0 2676420.0- '

2676410.0: 2671401.0 2676428.0- 2676197.0 2670914.0
'

-.2676456'0:.2676530.0 2676580.0- 2676516.0' 22696390.0.

~ :2676578.0 2676436.0- 2676497.0 ' 2676176,0;.2673885.0-

2684538.0 J2677129.0)L2675134.0 2676887.0 2677626.01
,

* '

: 2678262.0f 267G512.0L 2676342.0 .2676532.0- 2676571.0
> . 2671593.0''2669536.0 2720130.0 c2676500.0 2676404.0!W

'2675912.0 2.2664673.0 -. 2673150,0. E2676544.0 2676447.0
-2676520.0 -2676112.0 . 2675633.0 2672013.0.12675503.0 ~
2667949.0 < : 2A76379.0 = 12676556.0 -2676515.0 .2676321;0

'2683896.0'~2676309.0 2676352.0 '2676511.0 2676507.0
2676336.0'' 2676445.0'- '2676391.0 ~ 2676434.0 2676042.0-
2676276.0 2676515.L: '2676518,0 2676546.0 2675674.0-
2676503.0- 2676520.0 2676504.0 :2676437.0- 2676547.0--

.2675174,0' 2676533.0 2675436;0: 2676347.0 2676431.0
,

'2576442.0 2676509.0 2673513.0 2676547.0 2675865.G
,

,-

2675894.0 i.2676519.0 ; 2676470.0- 2686776.0 2676240.0

2t 6364.0 2673355.0 :2676354.0 2671744.0'.267636E.0: 7
' - 2676408.'O 2H6473.0' -2676073.0 '2676446.0. 2676384.0

K '2676428.0 ' 2676480.0 2676504.0 2676428.0 ~2677458.0 .

L2677393.0 26765G2,0 2675955.0' 2676356.0 2676487.0
2676282.0 2L76364.0- 2675357.0 2675978.0 2676481.0

'
. .'2675048.0 '676187.0= .2676395.0 2677881.0- 2676548.0

2575836J 12.0 2676484.0 2671189.0 2676518.0-
:2676104.b

0011

--struc

%

W ~
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I

name = Ceiling && Name of structura
type ' = roof && Type of structure

slab && Shape of structureshape a

10 && NJmber of nodes in structurenslab =

17.7 && Characteristic 'ength of structure (m)chrlen =

80.4 && Area (m2)slarea =

tuntf = 305. && Initial uniform temperature (K)
compound = conc r.orm conc conc conc conc conc conc ccnc conc
x = 0, .031.062 .093 .124 .155 .166 .221.252 .283 .305 && (m)
eot

&&

..ame = Valls && Name of structure
type = wall && Type of structure
shape = slab && Shape of structure
n31ab = 10 && Number of nodes in structure
chrlen = 5.49 8.& Characteristic length of structure (m)
slatta = 254. && Area (m2)
tunit = 305. && 1- ial unifont tempe*ature (K)
Compould* Canc Conc Cone Conc Conc conc conc Conc conc Conc

x = 0. 040 .0B0 .120 .160 .200 .240 .280 .320 .360 .396 && (m)
eot

&&

condense
ht-tran on on ca on on
overflow 2
&&

&& Lower cell input

&&

low-cell
geometry = 86.4 && Area of layers in lower cell (m2)

bc = 305. && Basemat boundary condition temperature (K)
concrete

compos = 1 && Number of materials
Conc && Material
15000. && Mass of material (kg)

temp = 305. && Initial temperature (K)
eoi
pool

temp = 305. && Initial temperature
col

eot
&&

&& Engineered safety systems
&&

engineer spill 1 2 3 0.0
overflew 2 3 3.05

eot
&&
g g ... . . . _ _ _ _ _ _ . . . . . . . . . . . . . . . . C e l l 3 . R o om 1 1 5 -- - - - 4 - - - - - - - - - - - - - - - - - - - - - - -
cell 3
control

nhtm=2 exslab=ll nseatm=0 nspatm=7 naensy=1 jconc=1 jpool=1
eol
title

Cell 3, Room 115
&&

&& Upper Cell Irput
&&

geomatry 5.267e2 5.49 && Cell volume and height (m3. m)
atmos =3

1.01e5 && Pressure
305. && Temperature

o2 = 0.20
n2 = 0.75
h2cv = 0.05

strue

name = Ceiling && Name of struct# a
type = roof && Type of structure

M-228
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:upei;= slab && Shape of structure- '

,nslab - =-10! && Number of nodes in structure 4

chrlen"= 14.6 && Characteristic length of-structure (m)
larea = 10L && Area-

. (m2)-
tunif =-305. && Initial untform temperature (K)

g .. -compound. conc conc conc conc conc conc conc conc conc conc
x- = 0. .031 4062 ,093 .124 .155 - 186 ,221.252 .283 .305 && (m).,

V eo1
', =gg

'
stame = Walls && Name of structure
type = wall

,

shape = slab
-nslab = 10 :

-- chrlen = $.49
1 slarea = 241,

tunif . = 305.
.

.

ccmipounde conc conc conc conc conc conc conc conc conc conc
'

x = 0. .031 .062 .093 .124 .155 .1b6-'.221 .252 '.283 .30% && (m)
;,.,_ - eol
l !;. &&

ti - condense
i~ ht-tran .on " on - on - on on
:i; overflow -3-z-~

~&&

&&:-Lower cell input
&& .. . s

low. cell-
geometry. 10h && Area of-layers in lower cell (m2)

bc-'= 305. && Basemat boundary condition temperature - (K)-

concrete
compos a 1 :&& humber of materials

conc && Matertal-:
23500. && Mass of material

temp- = 305, && Inittal temperature
-

eot
pool-

temp: = 305. ,&& Initial temocrature
col.

eo*-

-- Se

. && -Engineered safety systems
gg --

engineer Spl11' 1' 3 2 0J-

.

overflow 3 2 -3,05:

ea t -
&& -.

g & ,. . . . .. .. . . . . . .. . . . . . .. ... . . C e l l ' 4 , R oom 2 3 6 - - - - --- -- - - -- --- - --- --- - - - - - -
cell 4
control

nhtm=1 mxslab=11 nsoatm=2 i,spatm=000'jconc=1 jpool=1 naensy=2
nsoeng=1 ~nspeng=4

eat'
title -

Cell 4, Room 236
&& .

-~ && ' Upper Ce11.!nput
&&'
. geometry | 2.520e2 5.49 && Cell volums and height' (m3. m)

atmos =3
-i - 1. Ole 5 -&& Pressure'-

305.- . && Temperature -
-

.o2 = 0.25
n2 : : = 0.75
h2ov = 0.05-

: && -
struc

name'- := Wills && Name of structure
type =. wall && Type of structure

i
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4

shape = slab && Shape of structure
nslab = 10 && Number of nodes in structure
chrlen = 5.49 && Cteracteristic length of structure (m)
slarea = 450. && Area (m2)
tunif = 305. && Initial untform temperature (K)
compound = conc conc conc conc conc conc conc conc conc conc
x .=0. .015 .030 .045 .000 .075 .090 .105 .120 .135 .152
eut

&&

condense
ht-tran on on on on on
overflow 4
&&

&& Lowar cell input
&&

'low-cell
geometry = 91.9 && Area of layers in lower cell (m2)

bc = 305. && Basemat boundary condttion temperature (K)
concrete

compos = 1 && Number of materials
conc && Material
6730. && Mass of material

temp = 305. && Initial temperature
coi
pool

t enp = 305. && Initial temperature
eat

eol
&&

&& Engineered safety systems
&&

&& Spillage from Room 236 to Room 115 via the connecting pipe chase
&&

engineer Spill 1 4 3 5.79
overflow 4 3 0.025

eoi
&&

&& Fire water sprinkler system, activated on high temperature.
&&

engineer Sprinkir 2 4 4 0,

spray
spdiam = .001 && Spray droplet diameter (m)
sphtte = 5.49 && Spray fall height (m)
spsttm = 373. && Temperature at which system activates (K)

eoi
source = 1 && Sprays provide 336 gpm (21.1 kg/s) after

h2ol =3 && activation
iflag = 2
t = 0.0 100. 1 00e5
mass = 21.1 21.1 21.1
temp = 305. 305. 305.

eat
eoi

&&

&& --- ---- - - - - --- - - --- ------ Ce l l 5, E a l a nc e o f P l a n t -- - - - ---- - - - -- - --- -- -- -- -
cell 5
control
eol
title

Balance of Plant
geometry 1.87e5 38.8
atmos =3 1.01e5 305.

o2 0.20
n2 0.75
h2cv 0.05

&&

& & --- - -- -- - - - -- - --- --- -- - - - - - Ce l l 6 , E n v i ro nme n t - - - -- - --- - - --- - - - - - - - - - -- - - -
cell 6
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control
eol
title

Environtmnt Cell
geometry 1,e)0 1.e30
atmos 3 1,01e5 305,

o2 0.20
n2 0.75
h2cv 0.05

eof

_
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l LISTING 10 - CONTAIN Input for BS-5
I

& & . . . . ... .. . ... .. . . . . . . . . . .. Mode l De sc r i p t i on = = = = = . . . = = . = = = = = = = = = = = = = = = = = = = =

&&

&& File:
&& '
&& cnt005.mdl
&&

&& Description:
&&

&& BS-5. This input deck describes a five volume model of the B&W Plant
&& auxiliary buildiag. The rooms modeled are 105, 113, 115, and 236.
&& The steam source is a 6 inch break in the HP1 pump suction piping in
LL room 115. Break flow is limited by the 2.5 inch HPI injection piping.
&& This model does not include water aerosols (the dropout option is used).
&&

&& Written by:
&&

&& John Schroeder 7/91
L&
Lt ......................... Mach i ne Cont ro l i npu t = ==== = =< -= =========

cray
eot
&& ............................. Global input ================= ===============
&&

&& Section 3.2, p. 3-11
&&

&& Atmospheric Gases
&&

&& Material Description
gh ........ . .........-

&& o2 oxygen
&& n2 nitrogen

&& h2ov steam
&& h2ol water
&&

control
ncells =6 && humber of cells
ntitl 2 && Number o' citle lines
ntrone 5 && humber oi time zones
nac =0 && Number of aerosol groups
nsectn =0 && Humber of aerosol sections

eot
&&

&& ------------- Mater ia l, F i ss ien P roduc t , and Ae roso l Names --------------- -
&&

&& Section 3.2.1, p. 3-13
&&

naterial
compound

n2 o2 && Air
h2cv h2ol && Steam and water
conc && Structural materials

&&

& & - -- -- - - - - -- - - - ---- - - - - -- - - - - - R e a c t o r T yp e -- - - - - - - - - - - - - -- -- - -- - -- - - - - - - -
&&

&& Section 3.2.2, p. 3-17
&&

thermal && Vater-cooled reactor
&&

g g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F l ow O p t i o n s - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - -
&&

&& Section 3.2.3, p. 3-17

L&

flows
&&
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l

&& Junction 1 - Room 105 to Balance of Plant, includes flow paths
&& 1, 2, 3.

&&

area (1,5) = 8.88 >& Cross-sectional a y of flow path (m2)
avl (1,5) = 14.6 && Ratio of area to inertial length. A/L (m)
cfc(1,5) = 1. 00 && Flow loss coefficient

&&

&& Junction 2 - Room 105 to Room 113 includes only flow path 4
&&

area (1,2) = 12.6
ay1(1,2) = 20.7
cfc(1,2) = 1.00

&&

&& Junction 3 - Room 113 to Balance of Plant, includes on'.y flow path 5.
&&

area (2,5) = 0.892
av1(2.5) = 1.46
cfc(2,5) = 1.0 --

&&

&& Junction 4 - Room 113 to Room 115, includes only flow path 6.
&&

area (2,3) = 1."R
avl (2,3) = 3.2
cfc(2,3) = 1.0

&&

&& Junction 5 - Room li5 to Balance of F . ant, includes only flow path 7.
&&

area (3,5) = 1.95
avl (3,5) = 3.2

cfc(3,5) = 1.00 '

&&

&& Junction 6 - Room 115 to Room 236, includes only flow path 8.
&&

area (3,4) = 2.97
avl (3,4) = 4.88
cfc(3,4) = 1.00

&&

&& ' Junction 7 - Room 236 to Balance of Plant, includes flow paths 9,
&& 10, 11, 12, and 13.

&&

area (4,5) = 29.1
avl (4,5) = 157. -

cfc(4,5) = 1.00
&&

&& Jt,nction 8 - Balance of Plant to environment, includes only blowout
&& paths.
&&

area (5,6) = 46.5
avl (5,6) = 250,
cfc(5,6) = 1.00

&&

implicit

dropout
&&

&& Compartment ar.d junction elevation data
&&

&& Compartments
' &&

elevel(1) = 169. && Center of mass elevation for Rm 105 (m)
elevc1(2) = 169. && Center of mass elevation for Rm 113 (m)
elevel(3) = 169. && Center of mass elevation for Rm 115 (m),

elevel(4) = 175. && Center of mass elevation tur Rm 236 (m)
elevel(5) = 185. && Center of mass elevation for Rm B0P (m)
elevel(6) = 185. && Center of mass elevation for Environment (m)

&&

( && Junctions
&&

elevfp(1.5 167.
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_- - _ _ _ _ _ _ _ _ - - _ _ .

elevfp(5,1). 167.

elevf p(1,2)* 170.
elevfp(2,1)=170,

elevfp(2,5)= 172.
elevfp(5,2)= 1/2.

elevfp(2,3)= 170.
elevfp(3,2)= 170.

elevfp(3,5)= 170.
elevfp(5,3)= 170.

ele.fp(3,4)= 172.
elevfp(4.3)=172.

elevfp(4,5)a 173.
elevfp(5,4)= 173.

elevfp(5,6)= 211.
elevfp(6,5)= 211.

&&

&& - L -- - -- - - - - - - - --- - - -- - -- - Ae ro s o l Op t i on s - - - -- - - - -- -- - - - - - - - - - -- --- - - - - -
&&

&& Section 3.2.4, p. 3-29
&&

&& aerosol
&& h2cv 1.0e-8 0.693
&&
gg ................................ Times -- -------------------------- -------

&&

&& Section 3.2.6, p. 3-36
&&

times
1800. && Maximum CPU time limit (s)
O. && Problem start time (s)

&&

&& Time zone data
&&

&& S yst err. Edit End of
&& Ts is Zone
&& (s)----- ------ ------

1. 10. 10.
5. 50. 100. (

20. 200. 500, a

50, 100. 1000. -,

50. 100. 7200.
g& ....................... c

eot .

&&

g& . .. . . . . . . ... .. . . . _ . . . . . _ .. Ou t p u t C e n t r o l - ---- - ---- - - -- -- - - - -- - - -- - -

.

&&

&& Section 3.2.7, p. 3-38 y
&& w
shortedt 2 && System ts between short editsa

longedt 1 && Ts edits between long edits=

prflow && Print intercell flow data
praer && detailed aerosol inventories
priow-ci && lower cell model
prheet && heat transfer structure model
prengsys && engineered system model
tatle

B&W Plant Auxilliary Building Steam Propagatien Model
Five Compartment Model -- BS-5

&&

&&

&& ............u.= ..= Cell Input and Cel l Control =========="=====
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Lj

~

i.

&& . .

- LL. Section 3.3. p. 3-40 |
'

&& '

gg ............... . 4........ ce i j 3 , n on, t o$ -- - . - . . . . - . . . . - ~ . ~ . . - .
cell 1
control- J

nhtm=2 enslebell nsottm=0 nspatm=1 naensy=1 jeoncel jpool.) ;
eoi .

title -

Cell 1, Rtm 105 ,

LL= ,

&& Upper Cell input - 1

LL
geometry l.134e3 633 && Cell volume and height (m3. m) ,

-*& humber of materials . iatmos e3 .
,

1.01e5 && Pr$ssure- (Pa) ,

305. && Temperature (K) ,

n2 = 0.75' && Initial nitrogen fraction f
[ '= 0.20 && Initial oxygen fraction|. of
l. h2ov = 0.05 . && Initial water vapor fraction

struc'

,

name = Calling- && Name of structs:
type - -= roof &&_ type of structure

=6hape - = slab && Shape of structure
- nelab- = 10 - && Number of nodes in structure

chrlen = 18.7 && Ch&racteristic ILrgth of structure (m)
s1crea = 295; && Area (m2)
tunif, * 305. && Itittlei-uniform temperature (K) |
compound = -conc conc conc conc conc conc conc conc conc conc i

u . = 0. 048 .092~.13A-.184 .230 .276 .322 368 .414 .457 && (m)
eot

&&
. .

'
.

*

name = Valls && hame of structure
type = wall && lype of structure
shape = slab - && Shape of structut e
nelab = 10 OL humber of nodes in structure
chrlen = 5.49 && Characteristir length of structure (m)
'starea' = 208. && Area -

. (m2)
-tunif = 305. && Initial unifor.n temperature (K)
compoutd = - conc conc conc conc conc conc conc conc conc cone-.

x -. = i 0, .035 ,070 .105.140 .175 .!!0 J45 4280. 9 5 .351 && (m)
vot *

&&. -
condense
ht-tran on en on on on
overflow- 1-

, &&

~ 8%'. Lower cell; input
- &&
- low c. ell-

geometry = 295. :&& Area of layers in inwer cell (m2) _

"

_ in r = 305. && Basemat boundary condition temperature (K),

concrete
compos e 1: && Number of materials

'

cone :&& Material;
-43200. && Mass of material

< temp 5 305, . && Initial temperature *'

coi . .i
pool.

. .

- temp = 305; && Init ta) temperature
eai;

est
&& - . .

&& -Engineered safety' systems
' &&
engineer - Spill - 1_1 5.. 152

--rverflowJ1 r - 1. 74 _ .

eul.'

L

71

L J t-.-

-M7235- ;

x

v.., # - , , . ,,w,_s.m... . . ~ , . , . , , . , ,m..~. ...,-,g, ,,.,m,_, . . , ~ . ~ . . , . . . _ _ _ , . _ , . , , . . . . , . , . . , ~ _ , ,
-
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r;

' &&
gg .. . .. .... . . . . . . . . . . .. .. .. .. C e l l 2 . R oom ! ! $ ~ ~ ~ - - ~ ~ - - - -" - - ~ ~ - - - -
cell !
cor, trol

- nntest. m alabai! nsostm=0 nspata=0 noensy 6 jconc=5 spool.1
eat
title

(ell 2. Room!!3:
&&

. in Upper Cell inpr.
_

L&

- peonetry 3 79 der 0.10 && Cell volume and height (m3,m)
atmos =3

1.01:5 && Pressure (Pa)
305. && Timperature (4)

of * 0.20
n2 = 0.75>

hNv = 0.05
&&=

struc
name' = Celling && Name of struct9te
type = roof - && Type of structurc
shape = slab && Shape of structure

'nslab = 10 && Number of nodes in *tructure
chelet. . 17.7 && Characteristic length of structure (m)
slatea * 06.4 *$ Area (m2)
tuntf = 305. A Initial uniform temperature (K)
compound = conc cone conc conc conc conc conc conc conc conc
x = 0. .031 .062 .093 .324 ,155 .186 .22] .252 .283 ,305 && (m) '

eot-.
&&

name a Valls && Name of- structure
: type. = wall && Type of structure
shang .= slab && Shape of structure

,

nalab = 10 - && Number of nodes in structure
: chrlen = 5.49 && Characteristic length of *tructure. (m)

1slarea = 254 && Area' . (m2)
tunif = 305. && Initial uniform temperature |(K)

~

compov:.d* core conc conc conc conc conc conc conc cnne cone
x- = 0. ,040 -,080 .120 ;160 .200 .240 .280 ;320 ,360 ,106 && -(m)-

eol
-M

. condense
ht tran on on on on : cn

:ovtrflow 2
:&&
&& Lower cell input-
&&

low-cellE
geometry 86.4- && Area of layers in-lower cell (m2)'

bc = 305. && 8asemat boundary condition temperature (K) ;,

j ,- concrete
..&L Number' of materialscompos = l-

_

'

i -.

conc .&& Material| -- .-10000. && Mass of matertal- -(kg)-

col ~ temp = 305.
&& Initial temperature (K)

pool:
. .

' temp = 305 ' && Inittal temperature
col -

eof
&&

&& f.ngineered safety systems
&&.
engineer Spill.I 2'I?0.0

-overflow 2 .1- 3.05
eot<

N ,&%?

|
|

L-: .c H-736 :

V . ~ . - = -.-..: .
a .- --. - ,
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Sk i

i
.1

!

?

. g6 . . . . . . . . . . . . . . . . . . . . . . . . -- C e l l 3 R oom 1 15 - - - --- ~ ~ - ~ ~ - - ~ ~ ~ - ~ ~ !
cell 3 |

- conttol
ohtm=t eusleball nsostmat nspatm.736 naensy.1 ,1 cone.1 3 pool.1

.. eol
title

Ce 9 4 Room 115-
'

&&

&& Upper Cell input
&&

geometry 5.267e! 5.49 && Cell volume and height (m3,m)
atmos =3 t

'
1.0!a5 && Pressure
305. && Temperature

of = 0.20
n2 = 0.75
h2ev = 0.05

i . source =2'~
&&

' && Blowdown of saturcted primary system water
- &&

flov-- * 746 '

iflag = 2
0.0 1.0 2.0 3.0 4.01~ =

5.0 6.0 7.0 8.0 9.0
10.0 11.0 12.0 13.0 14.0 ;

'

--15.0 25.0 35.0 45.0 55.0
65.0 75.0 85.0 95.0 105.0 ,

115.0 !!5.0 135.0- 145.0 155.0 ,

165.0' 175.0 185.0 195.0 205.0 -
215.0 225.0 215.0 !!5.0 255.0
265.0 275.0 ' 285.0 295.0 305.0
315.0 325.0 335.0 345.0 355.0-
365.0 375.0 385.0 395.0 405.0
415.0 425.0 435.0 445.0 455.0 *

165.0 475.0- 485.0 495.0 505.0
515.0 $25.0 535.0 545.0 555.0-
565.0- 575.0 585.3. $95.0 605.0s

615,0 625 0 6?$.0 .645.0 655.0
'-665.0 . 675.0 V0 695.0 705.0

715.0 ' 725.0 735.0 '745.0 765.0
765.0- ' 775.0 785,0 795.0 805.0
815.0 825.0 835.0 .845.0 855.0

'

865.0 875.0 885.0 888.6 898.6
908.6 918.6' 928.6 938.6. -.948.6-

'958.6 968.6 978.6 988.6- 99f.6
-.1000,0 1010.0' 1020.0 1030.0- 1040.0

1050,0 .5060.0 1070.0 1080.0 '1090.0 .

1150.0- 1160.0 1170.0-'
1130.0 1140.0 t1100.0 1110.0 1120.0

'

1180.0 1190.0
1200.0 1210.0 1220.0 1230.0 !!40.0
1250.0 ;1260.0- -1270.0 1280.0. 1290.0
1300.0 1310.0 1320.0- 1330.0 1340.0
1350.0 1360.0 1370.0 1380.0 1390,0

,1400.0_ 1410.0 1420.0 1430.0 1440.0 j

1450.0 1460.0 .1470,0 - 1480.0: 1490.0 )
1500.01 - 1510,0 190.0 1530.0~ 1540.0 - '

1550.0 1560.0 1570.0 1580.0-- 1590.0
1600.0- 1610.0- * '2 0. 0 - 1630.0 1640.0.

1650,0 1660.0- 1670.0- 1680.0 1690.0:

1700.0 |1710.0 1720.0 1730.0 1740.0'
1750.0 1760.0 1770.0 1780.0- 1790.0
1800.0 181D.0 1820.0 1830.0. 1840.0

'1850.0 1860.0 ~ 1870,0 1880.0 1890..
"

1900.0 : .1910.0 1920.0- 1930.0 1940.9
-1950.0 - .1960.0 1970.0 1980.0 1990.0
-2000.0' 2010.0- 2020.0 2030.0 2040.0

2050.0- 2060.0 2070.0 2080.0 2090.0
.

c
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7

2100.0 2110.0 2120.0 1' O.0 2140.0
2150.0 2160.0 2170.0 2180.0 2190.0
2200.L 2210.0 2220.0 2230.0 - 2240.0
??$0.0 2260.0 2270.0 2280.0 2290.0
2300.0 2310.0 2320.0 2330.0 2340.0
2350.0 2360.0 2370.0 2380.0 2390.0
2400.0 2410.0 2420.0 2430.0 2480.0
2450.0 2460.0 2470.0 2480.0 2490.0
2500,0 2510.0 2520.0 2530.0 2540.0

- 2550.0 2560.0 2510.0 2580.0 2590.0
2600.0 2610.0 2629.0 2630.0 2640.0
2650.0 2660.0 2670.0 2680.0 2690.0
2700.0 2710.0 2720.0 2730.0 2740.0
2750.0 2760.0 2770,0 2780.0 2790.0
2800.0 2810.0 2820.0 2830.0 2840.0
2850.0 2860.0 2870.0 2880.0 2890.0
2900.0 ~2910.0 2920.0 2930.0 2940.0
2950.0 -2960.0 2970.0 2980.0 2990.0
3000.0 3010.0 3020.0 3030.0 3040.0
3050.0 3060.0 3070,0 3080.0 3090.0
3100.0 3110.0 3120.0 3130.0 3140.0
3150.0 3160.0 3170.0 3180.0 3190.0
3200.0 3210.0 3220.0 3230.0 3240.0
3250.0 3260 0 3270.0 3I80.0 3290.0 !<

" '

3300.0- 3310.0- 2320.0 3330.0 3340.0
3350.0 3360.0, 3370.0 3380.0- 3390.0
3400.0 3410.0 3420.0 3430.0 3440.0
3450.0 3460.0 3470.0 3480.0 3490.0
3500.0 3510.0 3520.0 3530.0 3540,0

,

3550.0 '3560.0 3570.0 3580.0 3590.0 i

3600.0 3610.0 3f20.0 3630.0 3640.0'
3650.0 3660.0 3670,0 3680.0 3690.0
3700.0 3710.0 3720,0 3730.0 3740.0
3750.0 3760.0 J770.0 3760.0 3790.0
3800.0 3810.0 1820.0 3830.0 1840.0 ,

3850.0 3860.0- 3870.0 3880.0- 3:90.0
3900.0 3910.0 3D20.0 3930.0 3940.0
3950.0 3960.0 3970.0 3980.0 3990.0- .

'
4000.0- 4010.0 4020.0 .($30.0 4040.0

- 4050.0 4060.0 4070.0 - 40B0.0 4090.0--
4100.0 4110.0- 4120.0 4130.0 4140.0

. '

-

- 4150.0 4160.0- 4170.0 4180.0' 4190.0
4200.0' '4210.0 4220.0 4230.0 4240.0- ,

4250,0 4260.0 14270.0 4280.0 4290.0-'
4300.0 4310.0 4320.0 4330.0 4J40.0
4350.0 43;0.0 4370.0 4380.0 4390.0
4400.0 4410.0- 4420.0 4430.0 4440.0
4450.0 4460.0- 4470.0 4480.0-- - 4490.0
4500.0 4510.0 - 4520.0 4530.0 4540.0
4550.0 4560.0 -4570.0 4580.0 4590.0..

L4600.0 . 4610.0 4620.0 4630.0- - 4640.0
4650.0 4660.0 4670.0~ 4680.0 4690.0
4700.0 '4710.0 4720.0- 4730.0 4740.0 ,

4750.0 4760.0, ' 4770.b 4780.0 4790.0
- 4800.0- 4810.0- 4820.0 4830.0 4840.0
.4850.0 c4860.0 4870.0 4880.0 4890.0
4900.0 4910.0 4920.0 4930.0 4940.0
4950.0 4960.0- 4970.0 4900.0 '4990.0

- 5000.0 5010.0- 5020.0 -5030.0 5040.0.
5050.0- 5060.0- . 5070,0 5080.0 5090.0-

- $100.0 -5110.0 5120.0 5130.0 , 5140.0
5150.0 5160.0' 5170.0 5180.0 5190.0~
$200.0 - $210.0 5220.0 5230.0 5240,0- *

$250.0 .5260.0 5270.0- 5280.0 5290.0
5300.0 5310.0 5320.0 5330.0 - 5340.0

'5350.0 5360.0 $370.0 5380.0 .5390.0'
5400.0 5410.0' 5420.0 5430.0 5440.0 -.

-5450.0 5460.0 5470,0- 54B0.0 5490.0-

,
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5500.1 5510.0 5520.0 5530.0 5540.0
5550.0 5560.0 5570.0 5580.0 5590.0
5000.0 5610.0 5620.0 5C'0.0 5640.0
5650.0 5'40.0 5670.0 56B0.0 5690.0
5700.0 5710.0 5720.0 5730.0 $140.0
5750.0 5760.0 5770.0 5780.0 5790.0
6B00.0 5810.0 5820.0 5830,0 5840.0
5650.0 5860.0 5870.0 58B0.0 5890.0
5900.0 5910.0 5910.0 5930.0 5940.0
5950.0 5960.0 5970.0 5960.0 5990.0
6000.0 6010.0 6020.0 6030.0 0040.0
6050.0 0060,0 6070.0 60B0.0 6090.0
6100.0 6110.0 6120.0 6120.0 6140.0
6150.0 6160.0 6170.0 f180.0 6190.0
6200.0 62'0.0 6220.0 6230.0 6240.0
6250.0 6260.0 6270.0 6;io.0 6290.0
6300.0 6310.0 6320.0 6330.0 6340.0
6350.0 6300.0 6310.0 63B0.0 6390.0

|6400.0 6410.0 6420.0 6430.0 6440.0
6450.0 6460.0 6470.0 6480.0 6490.0
6500.0 510.0 6520.0 6530.0 6540.0
6550.0 b560.0 6570,0 6560.0 6590.0
6600.0 6610.0 6b20.0 6630.0 6640.0
6650.0 6660.0 6670.0 6680.0 6690.0
6700.0 6710.0 6720.0 6730.0 6740.0
6750.0 6760.0 6770.0 6780.0 6790.0
6800.0 6810.0 6B20.0 6830.0 6840.0
6950.0 6860.0 6870.0 6880.0 6890.0
6900.0 6910.0 6920.0 6930.0 0940.0
6950.0 6960.0 6970.0 6930.0 6990.0
7000.0 7010.0 7020.0 1030.0 7040.0
7050.0 7000.0 7070.0 7030.0 7090.0
7100.6 '/110.0 7120.0 7130.0 7140.0
7150.0 7160.0 7170,0 7180.0 7190.0
7200.0

s.0 53.8 54.7 55.6 56.5mass =
57.4 58.4 59.3 59.5 59.5
59.5 59.5 59.5 E9.5 59.5
59.5 55.8 56.4 55.8 55.2
55.0 54.9 69.6 09.7 69.8
69.9 70.0 70.2 10.5 70.9
71.1 70.5 56.0 54.3 46.8
47.3 47.1 46.6 52.9 50.3
49.2 47.8 45.7 44.4 43.2
41,6 47.5 39.0 37.7 37.6

> 36.4 38.3 39.2 37.7 31.9
30.8 29.6 29.5 28.7 31.2
26.9 28.1 27.3 26.1 24.2
22.5 21.3 20.5 19.5 18.6
17.7 16.8 19,0 18.8 18.5
18.3 17.9 17 f 18.1 18.5
18 0 17.8 17.4 17.0 16.6
16.3 15.7 15.3 15.0 14.8
14.5 14.2 13.9 13.6 13.4
13.1 12.8 12.5 12.2 11.9
11.6 11.4 11,1 11.0 10.8
10,6 10.4 10.2 10.1 9.9
9.8 9.7 9.5 9.4 9.2
9.2 9.6 9.5 9.4 9.4
9.3 9.2 9.2 9.1 9.1
9.0 9.0 9.0 8.9 8.9
B.9 8.9 84 9.0 9,0

b.0 9.0 1 9.1 9.2
9.2 9.3 9.3 9.4 9.5
9.6 9.6 9.7 9.8 9.9

10.0 10.1 10.2 10.2 10.3
10.4 10.5 10.0 10 1 10.2

M-239 |

-



.. _- _ _._ . _ . _ _ _ . _ . - ._ - p. . - . _ _ . - . - . . - - - ~ _ - - . _

,

10.3 10.4 10.5 10.7 10.8
'

10.9 11.0 11.1 11.2 11.4
:e 11.5 11.6 11.7 11.9 12.0
'b- 12.1 12.2 12.4 12.5 12.6

12.8 12.9 13.0 13.2 13.3
13.5 13.6 - 13.8 IJ.9 14.1
14.2 14.4 14.5 - 14.7 14.8
14.9 !$,1 15.2 15.3 15.4
16.6 13.0 13,1 13.1 . 13.6
13.9 14.2 14.3 14.4 14.5
14.6 14.9 14.6 14.7 14.8
If.7 14.9 6.8 15.7 15.8
7.8 17.2 20.1' 16.1 12.4

12.6 !!.7 12.9 13.1 13.4
-13.9 14.2 14.2 14.0 13.8
13.4 . 33.1 13.1 - 12.4 11.4
10.7 10.8 11,1 11.4 11.1

'

12.0 12 ? 12.6 12.? 13.2
'13.5 14.0 14.2 14.5 14.7
15.0' 15.2 15.3 15.4 15.5
15.7 !$.8 15,9 - 16.1 16.2
16.4 - 18.8 14.9- 24.4 15.0
25.5 - 11.8 19.8 24.4 9.8 j
29.8 . 24 4 17.2 - 27,6 13.8
14.5 19.9 20.0 20.1 20.2 '

20.3 20.4 20.5 20.6 20.2
120.3 ' 20.5 20.6 20.8 20.9

21.0 21.1 21.2 21.3 21,5
21.6 23.1 22.8 22.7 22.7
22.6 22.6 22.8- 23.2 23.3 ,

t3.3 23.4 - 23.4 22.7 22.8
22,9 23.0. 22.9 23.0 21.6
21.8 22.1 22.4 22.7 27.2
28.8 20.4 . 32.1 18.9 35.8 +

29.9 29.8- 29.5 29.2 28.8
- 28.4' 28.1 28,1 28.2 28.4-

28.6 ' 28.9 29.0 29.0 29.0 s

28.9 28.7 28.5 28.3 28.1
' 28.0 28.0 28.0 28.1 28.1-
- 28.2 - 28.1. 28.1 28.0 27.9:

27.9 27.8 27.7 27.6 27.5
27.4 27.3 27.2 27.1 - 27,0 2
26.9- 23.t - 26.7 26.6 26.5
26.3- 26.2 26.1 26.0 25.9
25.8: -25.7 25.6- 25.5 25.4
25.2 25.1 25.0 24.9 24.8

- 24,7' 24.6' 24.F 24.4 -24.3
24.2- 24,1- - 24.0 - 23.9 23.8

. 23.7 23.6 - 23.5 23.4 23.3
23.2 . 23.1~ 23.0 22.9 22.8
22.7. 22.6 22.6 . 22.5 22.4 ~
18.5 24.0- 14.5 19.9 23.2'
22.7 21.6L 24.0. - 19.4 13.8

' 18.8 21.0 21.4 20.7 22,2
22.8- -.-18.0' - 20.7. ' 27.3 32.2
26.9 - 21.4- 22.5' 22.2 35.2
76.8 ' 18.1 24.6= 52.1 34.8
22.6 35.0 21.7- 24.6 27.4 *

43.1- 39.8- 33.5 4514 46.6 ,

'47.3 48.4 50.5 50.7 54.3
- 54.5 . 56.0 53.2 : 53.7 54.2

$4.7 55.1 55.4 55.7 55.9
56.1' . 56.3' 56,5 ' 56.7. 66.8
57.0 57.1 57.? 57.4 57.5

. 57.6 59.9' - 59,t 59.5 $9.5- .

59.5 . 59.5- 59.5 59.5 59.5
59.4 - - 59.2 58.6 56.2 55.3
57.8 53.3 59.2- 59.9 60.4

. ,

.
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f
!

!

60.7 60,9 61.1 61.2 61.3
61.4 61.5 61.6 61.7 61.7 !

61.8 61.9 61.9 62.C 62,0 ;

62.1 62.2 62.2 62.3 62.4 |
62.4 62.$ 62.5 62.6 62.7 i

Gia7 62.8 62.9 62.9 63.0 !

63.0 63.1 63.2 63.2 63.3
63.3 63.4 63.5 63.5 63.6-

63.6 63.7 63.7 63.8 63.9
63.9 64.0 64.0 64,1 64.1 .
64.2 64.3 64.3 64.4 64.4 !

64.5 64.5 64.6 64.6 64.7 |
64.8 64.8 64.9 64.9 65.0- !

65.0 65.1 65.1 65.2 65.24

. 65.5 -
65.3 65.4 65.4 65.565.3
65.6 65.6 65.7 65.7 y

i 65.8 65.8- 65.9 65.9 66.0 '

|, 66.0 66.1 66.1 66.2 66.2,

! 66.3 63.3 66.3 - 66.4 66.4 |

66.5 60.5 . 66.6 66.6' 66.7
66.7 b6.7 66,8 66.8 65.9
66.9 67.0 67.0 67.1 67.1 >

$7.1 67.2 67.2 67.2 67.3--

67.3- 67.3 67.4 67;4 67.5 |

67.5' 67.5 - 67.6 67.6 67,6 |
67.7' 67.7 67.7 67.8 67.8 ;

67.8 67.9 67.9 68.0 68.0 f

68,0 68.1 68.I' 68.1 68.2 - [
68.2 68.2' 66.2 68.3 68.3 !

66.3 68.4 68.4 68.4- 68.5 i

'68.5 68.5 68.6 68.6 68.6
68.7 63.7- 68.7 68.7 68.8

168.8 68.8 68.9 68.9 68.9
68.9 69,0 69.0 69.0 69.1 '

__ 69.1 -69.1 69.1 69.2 69.2
- 09.369.2 69.3 69.3 69.3
J9.4 69.569.4 .69.4 69.4

69.5' 69.5- 69.5 69.6 69.6
69,6 69.6 69.7 69.7 69.7 i

69.7 69.3 69.8 69.8 69.8-
69.8 69.9 69.9 69.9 69.9
10.0 70,0i 70.0 70.0 -)0.0
70.1 ~70.1 70,1 70.1 '70.2 r

70.2 70,2 70.2. 70.2 70.3
170.3 10.3 70.3 70.3 70.4

70.4 70.4 70.4 70.4 70.5
70.5 70.5_ ;3.5 -70.5 70,5.

70.6-
*

. enthr =-. 158119.7 - 1315678.0 1319274.0 1322915.0 :1326278.0
1329812.0. 1332963.0 1335866.0 1336738.0 1336759.0 -i

- 1336788.0- 1316787.0 , 1336776.0 1336762.0 1336784.0
1336780.0 1316393.0 ' 0 3kC209.0' 1316496.0 1313436.0
1313009.0 : 1313194.0- 1383841;0' 1384522.0 1385224.0

' ~ 1386094.0 --1387132.0' 1388411,0 13S3058.0 1391758.0

1394223.0' .1400809.0 - 1353282.0 1355197.0 1358870,0
,

1359778.0- 1360359.0 - 1361359.0 1359062.0 -1360367.0-

1361290.0 '1362105.0 1363 3 2.0 1363782.0 1364715.0 :

1365603.0 1366227.0 .13673Ld.0 1367763.0 1367192.0
1366610.0 1296113.0 - 1381702.0. 13B3374.0 1*65304.0
12bO773.0 - 1255993.0 1256242.0 1254592.0 ,389684.0

!!93473.0- -1396441.0- .139! 4. 1404121.0 - 1404725.0
1413837.0 ' 1420611.0 142 .0 1433573.0. 1441272.0 - -.'

-

1448001.31 1454929.0 14' 0--1440578.0 1442571.0
1443546.L 1447336.0 144) -.0 1445196.0 -1443583.0:

: 1447129.0.-144b696.0 1450414.0 1453375.0 1456304.0
1459198.0 1250546.0 - 1250004.0 1249401.0- 124 C 5.0

. 1248382.0 !?47885.0- 1247879.0 1247274.0 11' b ,0

'
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1246445.0 1245819.0 1245162.0 1244534.0 1243917.0
1243304.0 1242736.0 1242222.0 1242031.0 1241570.0
!!41193.0 1241320.0 1240968.0 1240639.0 1240353.0
1240580.0 1240408.0 1240151.0 1239974.0 124D579.0
1240556.0 1243775.0 1243652.0 1243555.0 1243526.0
1243458.0 1243352.0 1243371.0 ;243306.0 1243264.0

1243220.0 1243185.0 1243182.0 1243151.0 1243130.0
1243136.0 1243146.0 1243110.0 124302).0 1242910.0
1242768.0 1242551.0 12423B8.0 1242166.0 1241915.0
1141651.0 1241390.0 1241114.0 1240827.0 1240536.0
1240220.0 1239890.0 1239556.0 1239197.0 1238826.0
1238450.0 1238700.0 1238274.0 1237848.0 1231400.0
1226938.0 1236481.0 1237911.0 1237397.0 1236881.0

' 1236300 n 1235606.0 1235260.0 1234704.0 1234137.0
1233564.0 1233015.0 1232426.0 1231833.0 1231234.0

g 1230633.0 1230032.0 1229425.0 1228775.0 1228116.0
1227455.0 1226834.0 1226171.0 1225508.0 1224848.0
1224196.0 1223540.0 !??7680.0 1222229.0 1221571.0
1220917.0 1220288.0 1219626.0 1218965.0 1218308.0
1217629.0 1216505.0 1215849.0 1215138.0 1214404.0
1213625.0 1212840.0 1212032.0 1211201.0 1210358,0
1209488.0 1208815.0 1208105.0 1207398.0 1176431.0
1183866.0 1186729.0 1:96528.0 1186336.0 !186151.0
1185986.0 1203584.0 1211424.0 1210512.0 1209606.0
1198625.0 1197997.0 707168.1 1185762.0 1185172.0
1401812.0 1181058.0 1321526.0 1175293.0 1092225.0
1094787.0 1096254.0 10c0278.0 1102406.0 1104973.0

*
l'12608.0 1116084.0 1115524.0 1112528.0 1100007.0
1103768.0 1098388.0 1C97267.0 1081206.0 1067120.0
1050411.0 1052252.0 1059202.0 1065370.0 1071079.0
1070267.0 1080965.0 1085216 0 1089044,0 1092434.0
1095424.0 1100388.0 1102478.0 1104317.0 1105938,0
1107356.0 1108576.0 1108647.0 1108762.0 1108663.0
1108944.0 1109019.0 1109402.0 1109556.0 1109612.0
1109638.0 1178335.0 1159067.0 1156515.0 1155660.0
1169435.0 1221813.0 119'361.0 1151066.0 1035327.0
1221144.0 1155401.0 1113750.0 1196399.0 1209159.0
1208177.0 1129992.0 1128767.0 1126926.0 1125951.0
1124835.0 1123585.0 1122503.0 1121390.0 1119113.0
1118028.0 1116918.0 1114238.0 1113145.0 1112033.0
1110621.0 1109790.0 1108112.0 110f969.0 1105848.0
1104719,0 1107350.0 1106544.0 1104990.0 1102301.0
1100/38.0 1099440.0 1099718.0 1100544.0 1099346,0
109S334,0 1097386.0 1096142.0 1093381.0 1092903.0
1092113.0 1091404.0 1088315.0 1087667,0 1109844.0
1107967.0 1107138.0 1106558.0 1105756.0 1150509.0
1149120.0 1081033.0 1078712.0 1140491.0 1121396,0
1103L86.0 1101705.0 1099359.0 1097778.0 1095173.0
1092491.0 1090138.0 1089335.0 1086871.0 1088353.0

'1089231.0 1089270.0 1088951.0 1088232.0 1080989.0
1085390.0 1083678.0 1081806.0 1080012.0 1078420.0
1077034.0 1076020.0 1075'96.0 1074620.0 1073901.0t

1073011.0 1071966.0 1070802.0 1069553.0 1068253.0 '
1066925.0 1065584.0 1064231.0 1062863.0 1061484.0
1060092.0 1058683.0 105l261.0 1055826.0 1054379.0
1051925,0 1051463.0 1049996.0 1048524.0 1047026.0

1045522.0 1044013.0 1042497-.0 1040989.0 1039403.0
1037972.0 1036457.0 1034043.0 1033419.0 1031903.0
1030389.0 1028875.0 1027361.0 1025849.0 1024338.0
1022828.0 1021318.0 1019810.0 1018113.0 1016818.0
1015293.0 1013775.0 1J12259.0 1010743.0 1009229.0
1007711.0 1006179.0 1004657.0 1003138.0 1001620.0
1000:04.0 998591.6 997080.4 695573.2 994070.2
992592.1 991148.7 9.B9722.0 958317.4 986930.9

1017446.0 1011037.0 1005642.0 1006755.0 1000073.0
1016224.0 1007862,0 986B41.4 1003749.0 981246.5
1002118.0 1001727.0 1032144.0 1000070.0 977819.4
996948.8 98S294.4 992275.9 994635.8 995003.3
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1009643.0 1030662.0 1030099.0 1042376.0 1047106.0
1033281.0 1031242.0 1023219.0 1048438.0 1046795.0
1028726.0 1045297.0 1000508.0 1019591.0 1035438.0
1062547.0 1078606.0 1080365.0 1075304.0 1078629.0
107B427.0 1079007.0 1077010.0 1078099.0 1077353.0
1075502.0 1075311.0 1074424.0 1073383.0 1072280.0
1071(60.0 1069894.0 1068690.0 1067462.0 1066214.0
1064944.0 1063655.0 1062346.0 10610'0.0 1059611.0
1058325.0 1056959.0 1055579.0 1054183.0 1052774.0
1051349.0 1050377.0 1047926.0 1046465.0 1044996.0
1043516.0 1042026.0 1040524.0 1039010.0 1037479.0
1035927.0 1034339.0 1032656.0 1030674.0 1028763.0
1027458.0 1026228.0 1024895.0 1023493.0 1022034.0
'020533.0 1019002.0 1017450.0 1015885.0 1014308.0
1012722.0 1011128.0 10Vv528.0 1007921.0 1006310.0
1004693.0 1003073.0 1001448.0 999818.4 998187.1
996552.6 994915.7 993276.3 991634.4 989990.1
988343.6 986694.9 985044.2 983391.8 981737.4 _.

980081.6 978424.3 976765.8 975106.0 973445.2
971783.4 970120.9 96B457.7 966793.9 965129.7
96346' 2 961800.5 960135.7 058470.9 956806.1
955141.4 953477.1 951813.1 950149.6 948486.6
946824.3 945162.8 943502.1 941842.2 940163.4
938525.7 936869.1 935213.9 933559.7 931907.1
930255.9 928606.2 926958.2 925311.8 923667.2
922024.4 920383.4 918744.3 917107.3 915472.2
913839.4 912208.6 910580.1 908953.9 907330.0
905708.5 904089.4 902412.8 900858.6 899247.0
897638.1 896031.8 894428.2 892827.4 631229.3
889634.1 888041.8 886452.4 88486$ 9 683282.5
881702.1 880124.8 878550.6 816979.6 875411.8
873847.2 872286.0 870728.1 869173.4 867622.2
666074.4 ?64530.1 862989.2 861451.9 859918.1
35t3h7. 8 856861.2 85'*38.2 853818.9 852303.2 ,

850791.2 849282.9 84./78.4 846277.2 844779.0
843284.8 841786.6 840291.9 838801.2 837314.6
835831.8 834352.9 832878.0 831406.9 829939.7
828476.4 827016.9 825561.4 824109.8 822662.1
821218.3 819778.4 818342.5 816910.5 815482.4
814056.4 812638.2 811222.1 809809.9 P08401.8
80b997.6 805597 4 804201.? 802809.1 801421.0
800036.9 798656.8 197280.0 795908.8 794540.8 e

193176.8 791816.9 790461.0 789109.2 787761.4
786417.7 785078.1 783742.6 782411.1 781083.7

e 779760.4 778441.2 777126.1 775815.0 774508.1
773205.2 771906.4 770611.8 769321.1 768034.6
766752.2 765473.9 764199.6 162929.5 761663.4
160401.4 759143,5 757883.7 756f39.9 755394.2
754152.6 752915.1 751661.7 750452.2 749226.9
74R005.7 746788.5 7/5575.3 744366.2 743161.2
741960.2 740763.2 739570 3 738381.4 737196.5
736015.6 734838.8 733665.9 732497.1 731332.3
730171.5 729014.7 727861.9 726713.0 725568.2
72442/.2 723290.4 722157.4 721028.4 719303.3
718/t2.2 717665.1 716551.8 715442.5 714337.1
713235.6 712138.0 711044.4 709954.6 708868.6
707766.6 706708.4 705634.1 704563.7 703497.1
702434.3 701375.4 7005/0.3 695r19.0 698221.5
697177.9 696137.9 695101.9 69 69,6 693641.0
692016.2 630995.2 689977.9 68e964.4 667954.5
686948.4

eot
&&i

&& Blowdown of primary system Lteam
&&

h2cv = 736
iflag = 2

0.0 1.0 2.0 J.0 4.0t =
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5.0 6.0 7,0 8.0 9.0
10.0 11.0 12.0 13.0 14.0
15.0 25.0 35.0 45.0 55.0
65.0 75.0 85.0 95.0 105.0

115.0 125.0 135.0 145.0 155.0
165.0 175.0 185.0 195.0 205.0
215.0 225.0 235.0 245.0 255.0
265.0 275.0 285.0 295.0 305.0
315.0 325.0 335.0 345.0 355.0
365.0 375.0 385.0 395.0 405.0
415.0 425.0 435.0 445.0 455.0
465.0 475.V 4B5.0 495.0 505.0
515.0 $25.0 535.0 545.0 555.0
565.0 575.0 585.0 595.0 605.0
615.0 625.0 635.0 645.0 655.0
665.0 675.0 685.0 695.0 705.0
715.0 725.0 735.0 745.0 765.0
105.6 775.0 785.0 795.0 805.0
815.0 825.0 835.0 845.0 855.0
665.0 875.0 885.0 888.6 898.6
908.6 918.6 928.6 938.6 948.6
958.6 968.6 978.6 SSB.6 998.6

1000.0 1010.0 1020.0 1030.0 1040.0
1050.0 1060.0 1070.0 1080.0 1090.0
1100.0 1110.0 1120.0 1130.0 1140.0
1150.0 1160.0 1170.0 1180.0 1190.0
1200.0 1210.0 1220.0 1230.0 1240.0
1250.0 1260.0 1270.0 1280.0 1290.0
1300.0 1310.0 1320,0 1330.0 1340.0
1350.0 1360.0 1370.0 1380.0 1390.0
1400.0 1410.0 1420.0 1430.0 1440.0
1450.0 1460.0 1470.0 1480.0 1490.0
1500.0 1510.0 1520.0 1530.0 1540.0
1550.0 IN60.0 1570.0 1580.0 1590.0
1600.0 1610.0 1620.0 1630.0 1640.0
1650.0 1660.0 1670.0 1680.0 1690.0
1700.0 1710.0 1720.0 1730.0 1740.0
1750.0 1760.0 1770.0 1780.0 1790.0
1800. 1810.0 1820.0 1830.0 1840.0
1850.0 1860.0 1P70.0 1080.0 1890.0
1900.0 1910.0 1920.0 1930.0 1940.0
1950.0 1960.0 1970.0 1980.0 1990.0
2000.0 ?010.0 2020.0 2030.0 2040.0
2050.0 2060.0 2070.0 2080.0 2090.0
2100.0 2110.0 2120.0 213u.0 2140.0
2150.0 2160.0 2170.0 2180.0 2190.0
2200.0 2210.0 2220.0 2230.0 2240.0
2250.0 2260.0 2270.0 2280.0 2290.0
2300.0 2310.0 2320.0 2330.0 2340.0
2350.0 2360.0 2370.0 2380.0 2390 1
2400.0 2410,0 24.?0.0 2430.0 0;40..

2450.0 2460.0 2470.0 24B0.0 2490.0
2500.0 2510.0 2520.0 2530.0 2540.0
2150.0 2560.0 2570.0 2580.0 2590.0
2600.0 2610.0 2620.1 2630.0 2640.0
2650.0 2660.0 2670,0 2680.0 2690.0
2700.0 2710.0 2720.0 2730.0 2740.0
2750,0 2760.0 2770.0 2780.0 2790,0
2800.0 2B10.0 2820.0 2830.0 2840.0
2850,0 2860.0 2870.0 2880.0 2890.0
2900.0 2910.0 2920.0 2930.0 2940.0
2950.0 2960,0 2970.0 2980.0 2990.0
3000.0 3010.0 3020.0 3030.0 3040.0
3050.0 3060.0 3070.0 3080.0 3090.0
3100.0 3110.0 3120.0 3130.0 3140.0
3150.0 3160.0 3170.0 3180.0 3190.0
3200.0 3210.0 3220.0 3230.0 3240.0
3250.0 3260.0 3270.0 3280.0 3290.0
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3300.0 3310.0 3320.0 3330.0 3340.0
3350.0 3360.0 3370.0 3380.0 3390.0
3400.0 3410.0 3420.0 3430.0 3440.0
3450.0 3460.0 3470,0 3480.0 3490.0
3500.0 35!0.0 3520.0 3530.0 3540.0
3550.0 3560.0 -3570.0 3580.0 3590.0
3600.0 3610.0 3620.0- 3630.0 3640.0
3650.0 3660.0 3670.0 3680.0 3690.0
3100.0 3710.0 3720.0 3730.0 3740.0 i
3750.0 3760.0 3770.0 3780.0 3790.0 )
3800.0 3810.0 3820.6 3830.0 3840.0

-3850.0 3860.0 3870.0- 3880.0 3890.0
3900.0 3910.0 3920.0 3930.0 3940.0

,

3950.0 3960.0 3970.0 '3980.0 3990.0 l

4000.0 4010.0 4020.0 4030.0 4040.0 |

4050.0 4060.0 4070.0- 4080.0 4090.0
4100.0 4110.0 4120.0 4130.0 4140.0-
4150.0 4160.0 4170.0 4180.0 4190.0,

'. 4200.0 4210.0 4720.0 4230.0 4240.0

|. 4250,0 4260.0 4270.0- 4280.0 4290.0
' -4300.0 4310.0 4320.0 433040 4340.0

4350.0 4360.0 .4370,0- 4380.0 4390.0
4400.0 4410.0 4420.0 4430.0 4440.0
4450.0 4460.0- 4470.0 4480.0- 4490.0 ;

.4500.0 4510.6- 4520.0 4530.0 4540.0
4550.0 4560.0 4570.0 4580.0 4590.0

,

4600.0' 4610.0 4F20.0 4630.0 4640.0
4650.0 4660.0 4670.0 4680.0. -4690.0
47n0.0 4710.0 4720.0= 4730.0 4740.0
4750.0 4?60.0- 4770.0- 4780 0 4790.0
4800.0 -4810.0 4820.0~ 46J0.0 4840.0-
4850.0 4860.0- 4870.0 4880.0 4890.0 s

*4900.0 4910.0 4920,0 4930.0 4940.0
4950.0 4960.0 4970.0 4980.0 4990,0
5000.0 5010.0 5020.0- 5030.0 5040.0
5050.0 5060.0 5070,0 5080.0 !390.0
5100.0 10.0 5120.0 5130.0 5140.0
5150,0 $160.0 5170.0 5180.0 5190.0
5700.0 $210.0 5220.0 5235.0 5240.0
950.0 5260.0- 5270.0 5280.0 5290.0
'300.0 5310.0 5320.0 5330.0 5340.0
5350.0 5360.0- 5370.0- 5380.0 5390.0
5400.0 : 5410.0 5420.0 5430.0 .5440,0

-5450.0 5460.0' 5470.0 5480.0 5490.0'
5500.0 5510.0 5520.0 5530.0 5540.0
5550,0 5560.0 5570.0 5580.0 5590.0
56 9 .0 5610.0 5620.0 5630.0: 5640.0-
5650.0 5660.0 5670.0 5680.0 5690.0 ;

5700.0- 5710.0 5720.0 5710.0- 5740.0
5750,0 E 0.0 _5770.0 5780.0 5790.0
5800.0 5810.0 5820.0 5830.0 5840.0
5850.0 5860.0- '5870.0 5880.0 5890.0 .

5900.0 5910.0- 5920.0 5930.0 $940.0
5950.0 5960.0 5970.0 5980.0 5990.0-
6000.0- 6010.0- 6020.0- 6030.0 F!/ ^ 0
6050.0 _ 60F0.0 6070,0 6080.0- bM.0
6100.0 6110.0 6120.0 6130,0- 6140.0
6150.0 6160.0 6170.0~ 6180.0- 6190.0

-6200 0 6210.0 6220.0 6230.0 - 6240.0
6250.0 6260.0 .6270.0 6280.0- 6290,0
6300.0 6310.0- 6320.0 6330.0 6340.0
6350.0 6360.0 6370.0 6380.0- -6390.0

-6400.0 6410.0 6420.0; 6430.0 6440.0
6450,0- _6460,0 64/0.0 6480.0 6490.0
6500.0 6510,0 6520.0 6530.0 6540.0.
6550.0 6560.0 6570.0 6580.0 6590.6
6600.0 6610.0 6620.0 6630.0 6640.0-
6650.0 6660.0 '6670,0 6680.0 6690.0
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6700.0 6710.0 6720.0 6730.0 6740.0
-6750.0 6760.0' 6770.0 6780.0 6790.0
6800.0 6810.0 6820.0 6830.0 6840.0
6850.0 6860.0 6870.0 6880.0 6890.0
6900.0 6910.0 6920.0 6930.0 6940.0
6950.0' 6960.0 6910.0 6980.0 6990.0
1000.0 7010.0 1020 0 1030.0 1040.0
7050.0 7060.0 7070.0 7080.0 1090.0
1100.0 1110.0 1120.0 7130.0 7140.0
7150.0 7160.0 7170.0 7180.0 7190.0
7200.0

mass e 0.0 5.C 5.6 5.5 5.5
5.4 5.4 5.4 5.4 5.4
5.4 5.4 5.4 5.4 5.4
5.4 5.4 5.4 5.5 5.7
5.8 - 5.8 4.0 4.1 4.2
4.2 4.3 4.4 4.6 4.7
5.0 . b.3 - 7.3 7.6 8.2
8,4 8.7- 8.9 8.8 9.1.

9.4 9.7 - 10.0 ' 10.2 10.5
10.1 10.9 11.2 11.4 11.5
11.7 12.2 13.1 -- 12.4 14.0
14.3 14.5 14.8 15.0 16.4-
16.3- 16.6- 17.0- 17.5 18.3
14.9 19.3 20.1 20.8 21.5
22.1 42.8 21.2 21.4- 21.6
21.7 22.0- 22.3 21.0 21-6.
22.0 22.1 22.3 ~ 22.6 22.9
23.2 18.8 16.9 :19.0 19.1
19.1 19.2 19.3. 19.4 19.5

-( 19.7 19.8- 19.9 - 20.1 20.2'

'~
20.4 20.5 20.7 20.7 20.8
20,9 21.1 21.1 21.2 21.3 ,

21 4 21 4 21.5 21.5 21.7
21.7 21.3 21.8 21.8' 21.9

*21.9 21.9~ 21.9 22.0 22.0 -
22,0 '22.0 22.0 22.0 22.0
22.0 22.0 22.0 22.0 22.0
22.0 21.9 - 21.9 21.9- 21.8
21.8 21.7 21.7 21.7 21.6'
21.6 21.5 . 21.4-- 21.4 21.3
21.3 21.2- 21.2 21.1 21.0
21.0 20.0- 21.4 ' 21.3 21.'2 -
21.1 21.0 20.9 20.8 20.7
20.7 20.6 20.5 20.4 20.3
20.2 20.1 20.0 19.8 19.7'
19.6 .19.5 19.4 19.3 19.2 I
19.0 18.9 18.8 - .38.6 18.5
18.4 18.2 18.1 17.9 17.8.
17,6 17. 5 -- 17.4 17.2 17.1
17.0 16.8 16.7 16.6 16.4-
16.3 17.3 17 2- 17.4 16.2
15.7- -15.7 15.6 15.5 15.4
15.3 15.6= 15.8- 15.7 15.6
15.4 -15.3 14.3 14,6 14.5
21.5 14.0 16.8 - 13.9 13.4
13.3 !?.3.- 13J2 13.0 ?13.1

,

13.0- 13.0 13.0 -13.0 13.0 4

12.9 13.0 12.9 12,9 12.
12.3 12.3- 12,3' 12.3 12. .:
12.' 12.2 12.1 .'0 11.9
11.8 11;8 -11.7 21.6 11.5 i

e 11.4 11.4 - 11.3 -11.2 11.2
'11.1 11.1- 11.0 10.9 10.P

s- 10.7 10.0 11.1 9.7 11.0
9.3 - 12.2 11.3 - 9.9 10.8
9.9 9.91- 9.8 9.7 11.2
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i

:

i,

12.0 10.3 10.2 10.0 - 9.9
9.8 9.7 9.6 9.6 9.5 i
9.4 - 9.3 9.0 8.9 8.9 !

'
89 8.7 8.6 8.5 8.4
8.3 8.2 8.2 8.1 8.0
7.$ 7.9 7.8 7.6 7.$ ;

7.5 7.4 1.3 7.2 7.1 *

' 7.0 6.9 6.8 6.7 7.0
6.9 6.8 6.6 6.5 5.0 i

4.7 4.7 $.7 . 4.4 4.3 i

4.6 4.6 4.6 4.6 - -4.6
4.6 4,6 4.6 4.5 4.5
4.4 - 4.3 4,2 4.2 4.2
4.1 4.1 4.1 4.1 4.0 1

4.0 4.0 3.9 3.9 3.8 !

3.7 3.7 3.6 3.6 3.6 >

3,5 3.5 3.5 3.4 3.4
3.3- 31 3.3 3.2 3.2 '

3.2 3.1 3.1 3.1 3.1
3.0 3.0 3.0 2.9 249 ;

2.9 2.8 2.8 2.8 2.8 ,

2.7 2.7 2.7 2.6 2.6 3

2.6 2.$ 2.5 2.$ 2.5
2.4 2.4 2.4 2.3 2.3 '

2.3 2.3 2.2 2.2 2.2
2.2 2.1 2.1 2.1
2.0 -2.0 2.0 1.9''

,

1.5 1.b 1.6 1.4 1.5
-1.9 - 1. 3 1,8- 1.3 1.6
1.31 1.3 - 1.9 1.4 1.7
1.3 1.4 1.3 1.1 1.3
1.2- 0.9 0.8 0.9 0.8
0.9 1.2 1.1 0.0 1.1 ,

0.7 1.0 1.2 1.1- 0.9
0.7 0,2 ' O.2 0.2 0.1

. 0.1 '0.1 0.1 0.1 0.0 ,

0.1 0.0 0.1 - 0.1 0.1
0.1 0.1 0;1 0.1 0.1 1
0.1 0.1 0.1 0.1 0.1
0.1 0.1 0.1 0.1 0.1-
0.1 -0.0 0.1 U.1 0.1
0.1 0.1 0.1 0.0 0.3
0.0 0.0- 0.0 0,1 0.1
0.0 - 0.1 0.0 .0.0 0.0* 0.0 ' O.0 ' O.0 0.0 0.0
0.01 0.0 0. 0 - 0.0 0.0

' 0. 0 0.0 0.0 - 0.0 - 0. 0
0.0 0.0 0.0 0.0 0.0
0.0 - 0.0 0.0 0.0 ' O.0-
0.0 0.C - 0.0 b.0- . 0.0 :)
0.0 0. 0 -- 0.0 0.0 0.0

'

O.0 ' . 0.0 . 0.0 0.0 0.0
0.0- 0.0 - 0.0 0. 0 - . 0. 0
0.0 0.0 0.0 0.0 0.0

. 0. 0' O.0 - 0.0 : 0,0 0.0
0. 0 - 0.0 0.0 0.0 0.0
0.0 0.0 0.0 " 0.0 0.0
.0,01 0.0 - 0.0 . 0.0 0.0
0.0- 0.0 ~ 0.0 - 0.0 0.0

. 0.0 0.0 0.0 0.0 '0,0-

0.0 0.0 0.0 0.0 0.0
i- - 0.0 0.0 - 0.0 0.0 0.0 -

' O.0 0.0 0.0 0.0 - 0.0
0.0 -. 0. 0 ~ 0.0 0.0 0.0
0. 0 - 0.0 - 0.0 0.0 0.0
0,0_: 0.0 0.0 0.0 0.0 ;

-0.0 D.C 0,0 0.0- 0.C
0.0 0,0^ 0.0 0.0 0.0
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0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0,0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0- 0.0 0.0 0.0
0.0 L.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 - 0.0 00 0.0
0.0 - 0.0 0.0 0.0 00
0.0 0.0- 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0. 0 - 0.0 0.0 0.0 0.0
0.0 0.0 00 0.0 0.0
0.0 0.0 1.0 0.0 0.0
0.0 0.0 ' O.0 0.0 0.0
0. 0.. 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0

h 0.0 0.0 0.0 0.0 0.0
''

O.0 0.0 0.0 0.0 0.0,

0.0: 0.0 0.0 0.0 C.0 l

0.0 j

2547525.0' 2759832.0 2758862.0 2757853.0 2756862.0enth =
,

2755800.0 . 2754871.0 2754031.0 2153743.0 2753'32.0
,

2753734.0 -2753727.0 2753738.0 2753735.0 27537J6.0
2753727.0 2753751.0 2757420.0 -2749247.0 2748497.0
2750342.0 2751066.0 2767814.0 2767910.0 2168040.0
2'68193.0 .2768372.0 2768536.0 2768708.0' 2764154.0
2765547.0 2764656.0 2748828.0 2747390.0- 2742111.0
2742970.0 2742955.0- 2142E35.0 27.i9928.0 2748032.0.

'2147594.0 -2746875.0 - 2745236.0 2744714.0 2743939.0
2742891.0 2742442.0 2741249.0 2740590.0' 2741814.0
2741700.0 2725052.0' 2128691.0 2751053.0 2733594.0
2733262.0 - 2732814.0 2724582.0 2722536.0 7689994.0
2723622.0 2723008.0 -2720710.0 2719314.0 2713258.0 |

2707079;0 2707048.0 2690470.0 2679606.0 2669252.0 |
'2658055.0'.2646119.0 -2674027.0- 2671568.0 2668459.0

'

2666231.0 2661040.0 2655831.0 2b64082.0 2667578.0 I
2661729.0 2658780.0 2655382.0 2650174.0. 2644538,0 !

2639388.0 2781869.0 2782268.0 2782150.0 2782565.0 .)
'2782248.0' 2781533.0 : 2779512.0 2776981.0 2773957.0 1

2769900.0 '2165480.0 '2760058.3 2153971.0- 2747447.0 1

2740919.0 2734877.0 2729560.0 .2727772.0- 272345r.0 i

2719768.0 2716176.0 '2713680.0- 2711632.0 2709939.0 ,

.2708116.0 .2106763.0 2705884.0 2/05188.0 2703300.0 |

2703368.0. 2704012.0 2703966.0 2703987.0 2704110.0 ,

2704076.0 2704114.0 2704207.0 - 2704184.0 2704231.0 |
'

c 2104276.0 2704252.0- 2704262.0 :2704320.0 ~ 2704280.0
2704291.0- 2704319,0- 2704292.0 .2704342,0 2704432.0.

'

2704454.0 ~ 2704551.0 27046B4,0 - 270U44.0 - 2704879.0
2705044.0 2705123.0 2705271.0 2705450.0 ,2705540.0 -
2705716.0 .2705922.0 2706035.0 2706236.0 ' 2106477.0 ;

2706616.0- 2706141.0 2706429.0- 2706604.0 2706876.0 ,

2707195.0 2707381.0' 2669170.0 2669911.0 2670633.0 -j
2671434.0 - 2672230.0 2673012.0 2673867.0 2674726.0 -

'
2675604.0 2676105.0-- 2677060.0- . G 044.0 2679060.0

iz -2680132.0;.2681229.0 2682386.0 2683663.0 2685040.0 4

2686527.0 . 2687564.0 2E89372.0 2691261.0 '2693391.0 '

2695768.0 ,2698464.0 27011d9,0 2704086.0 2707308.0
'2710716.0 2714680.0 2718534.0; 2722518.0 2726658.0 1

2730938.0- 27J4412.0 2738240.0 2741630.0 2144932.0 I

'2747982.0 2750966.0 2753881.0 ~2156475.0 2759084.0 |
2762387.0 '2709871.0- 2710604.0 2683938.0 2700607.0
2748155.0 2748506.0.- 2748464.0 2748403.0 2748334.0
2748154.0 -2728173.0. 2751908.0 2752553.0 2753212.0
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2148673.0 2745257.0. 2718558.0 2753736.0 2754596.0
2615714,0 2750942.0 2744078.0 2768560.0 - 2807262.0 '

2812034.0 2808992.0 2807841.0 2810174.0 ' 2807472.0
2798563.0 2792507.0 2187254.0 2786860.0 2786910.0
2789831.0 2785432.0 2184016.0 - 2787781.0 2$21215.0
2835307.0 2831448.0 2621558.6 2813961.0 2808057.0 -
2803404.0 2800273.0 2798738.0 2199783.0 2800961.0
2801406.01 2799009.0 --2799633.0 2799985,0 28001.4.0
2799462.0 2798621.0 2197864.0 2797594.0 2794422.0 ;

= 2794259.0 2794492.0 2794223.0 2794809.0 2795518.0
2796297.0 - 2745054.0 2741040.0- 2842940.0 2743822.0
2893040.0 --2716236.0 2152486.0 2804690.0 2728378.0
2758283.3 2809124.C 2766088.0 278446f.: 2768140.0 1
2106151.0 -2763938.0 2766588.0 2779654.0 2781125.0 '

- 2782989.0~ 2784596,0 2785921.0 2787145.0-.2786800.0
'

. 2788206.0 2729502.0 =2804140.01 2803844.0 2803660.0-
2803509.0 - 2803394.0 2803336.0 , 2803185.0 2803076.0

- 2803046.0 2809124.0 2797172.0 2795136.0 2794424.0
2792411.0 . 2791213.0 2790264.0- 2787880.0 2787707.0

|-
~ 2787672.0 2787824.0 2788229.0 2793350.0 2794939.0
2796602.0 2798248.0 2800451.0: 2801946.0 2172915.0 '

~ 2775292.0 27'1134.0 2778989.0- 2780524.0 2821942.0
2819989.0- 2855368.0 2780719.0 2774354.0 2782410.0
2770324.0 2770164.0- 2770250.0 2770478.0 2770944.0
2771234.0' 2771313.0 2771111.0 '2770640.0 2770063.0
2769770.0 2769881,0- 2770228.0 2770625.0 2770964.0
2771201.0- 27/1348,0 2771414.0 2771462.0 - 2771572.0

' 277181. 0 - 2172248.0 = 2772889.0 2777714.0 2780693.0
2783465.0 - 2785872.0 2187941.0- 2799737.0 2791336.0
2792796.0" 2794151.0' 2795404.0 2796547.0 2797588,0

- 2798532.01 2799379.0 2800137.0' 2800814.0 2801418.0 |
?B01954.0 - 2002400.0 2802833.0 2903194.0 . 2803508.0

. 2803788.0'.2804037.0 2804236.0 2804402.0 2004539.0-
2804524.0 2804124.0 2803933.0 2803869.0 2803888.0
2803958.0-- 2804053.0- 2804156.0 2804253.0 2804334.0
2804395.0 2804410.0 :2804419.0- 2804382.0 2804328.0'
2804268.0 2804202.0 2804133.0-- 2804058.0 2803976.0
28038Lt.0 2803786.0 2803662.0 2803543.0 2803427.0
2803315.0 2803206,0 2803100.0 2802998.0 2802899.0-

- - 2802804.0 2602712.0 2802623.0 . 2802538.0 - 2802456.0
*

2797644.0 2802294.0'. 2790236.0 . 2793144.0 - 2808463.0-
- 2815043.0 2801995.0 2762822.0- 2803948.0 . 2789982.0
- 2bi6PGs.O _ 2801662.0' 2781376.0 2800536.0 2801023.0
2802288.0 2797031.0- 2800884.0 2804190.0 : 2805882.0
2803132.0 2802120.0 '2804420.0 2795206.0 2793611.0>

2802386.0t - 2797258.0 2825878.0- 2803542.0 2790794.0
2863319.0 2190778.0 2797307.0 - 2796198.0- 2795194.0

' 2774604.0 28008'5.0 2800743.0 2800152.0 2800949.0 -
' 2800454.0 2800733.0 2800380.0. 2800706.0 2800959.0

.2800783.0 ~ 2800901.0 '2601162.0 2801211.0 2001264.0
2801307.0-_2801356.0 2801399,0. 2801467.0 2801512.3.
2801558.0 2801604.0 2801650.0 2801698.0 2801745.0-
, 2801788.0 - 2801830.0 2801874.0 2801917.0 2801960.0

2802004.0. 2802086.0 2802033.0 2802054.0 2802076.0
2802096.0- 2802117.0 2802131 0 2802156 # 2802175.0

- 2802193.0' 2802209.0 28C2222.6 2802226.. = 2802268.0
* - 2802252.0 2802306.0 2802320.0 - 2002335.0 2802338.0,

-'2802334.0 2802330.0 2802324.0 : 2802319.0 2802313.0-
2802307.0 2802300.0- 2802291.0 2802272.0 2802238,0:

' 2802205.0. 280?!70,0 '2802136.0 2802100.0 2802064.0
2802028.0 2801990.0 2801952.0 2801914.0 . 2801875.0-
2801836.0 2401795.0 2801754.0- 2801712.0 ' 2801670.0

- 2801627.0 -?801583.0 2801538.0 2801483.0 2801414.0
2801344.0_ 2801274.0 _2801204.0 - 2801132,0 2801060.0
2800988.0 .2800906.0 2800798.0 2800690.0 2600581.0
2800472.0 12800362.0 2800252.0 2800142.0 2800031.0
2799920.0. 2799808.0 2799695.0 2799582.0- 2799469.0
2799356.0 2793242.0 2799127.0 2799D12.0 2798897.0

i
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2798781.0 2798665.0 2798548.0 2798431.0 2790313.0
-2798195.0 2798076.0 2797958.0 !?97838.0 2797728.0
2797598.0 2791476.0 2797355.0 2797233.0 2797076.0
2796918.0 2796759.0 2196600.0 2796440.0 279t280.0
279"20.0 2795960.0 2795300.0 2795640.0 2795479.0
279,J18.0 2195156.0 2794994.0 2791632.0 2794664.0

2794473.0 2794282.0 2794092.0 2793901.0 2793710.0
2793519.0 2793328.0 2793138.0 2792947.0 2792.'57.0
2792566.0 2792376.0 2'92185.0 2191994.0 2791804.0
2791613.0 2791423.0- 2791232.0 2791042.0 2790851.0
2790660.0 2/90470.0 2790279.0 2790087.0 2789893.0
2789656.0 276]465.0 27P)282.0 ??29100.0 2788919.0
2188738.0 2788557.0 2)J4377.0 i'88198.0 2788019.0
2787840.0. 2787662.0 27874e6.0 2187308.0 2787131.0-
2786955.0 2786779.0~ 2766604.0 2786430.0 2786250,0
2786052.0 2785908.0- 2785736.0 2785564.0 278553?.0
2185221.0 2185050.0 .2784880.0 2764710.0 ~2784541.0
2784312.0 2784204.0 2784036.0 2783869,0 278370240,
2783535.0 2783367.0 2783199.0 2/83032.0 2782865.0
2782648.0- 2782532.0 2782367.0 2782202.0 *182038.0
2781873.0~ 2761693.0 2781511.0 2781330.0 2781150,0

27809/0.0 2780790.v' 2780612.0 2780434.0 2780!$7.0
2780080.0 2779904.0 2179729.0 2719555.0 2779381.0
2779208.0 2179035.0 2778803.0 2778692.0 2778521.0
2778351.0 2778181.0 2778012.0 2777844.0 2771076.0
2777510.0 2777343.0 2777177.0 27770l?.0 -2776t47.0'

2776683.0 '2776520.0 2776356.0 2776194.0 2776022.0 1

2775847.0 2775672.0 2775498.0 2776324.0- 2775152.0-
2774080.0 2774808.0 ~2774638.0 2774468.0 2774299.0 .

*i.'4131.0 2773963.0 2773796.0 2713630.0 2773465.0
2773300.0 2773136.0- 2772973.0 277tB11.0 2772649.0
2772488.0 2772328.0 2772168.0 2772010.0 2171852.0
2771694.C 2171537.0 2771382.0 2171225.0 217106D.0
2710913.0 2770)58.0 2770604.0 2770451.0 2770298.0

-2770146,0 2769995.0 2769844,0 2769694.0 2769545.0
;

-

2169397.0 27692'3.0 -2769102.0 2768955.0 2768810 0-'

2768664.0- *

eot
i<> &&

,

,

- struc
! name = Celling && Name of structure

. type = roof && fype of structure

. shape = slab && Shape of structure i

nslab . - 10 '&& Number of nodes in structure
chrlen = 14.6 && Characteristic . length of structure (m)

-.slarea -= 107. && Area (m2)
-tutif ' = 305. && Initial uniform temperature (K)
compound *, conc conc conc conc conc conc conc conc cosc conc
x = 0. .031 .062 .093 .124 .155 .186 .221 4262 .283 ,305 && (m)
eo t -

&&.
name ~= Walls && Name of structure
type =. wall
shape- = alab'
nslab = 10 .|
chrlen. = 5.49
slarea-= 241.
tt.*f . 305.
catu Jnds conc conc Conc Conc Conc conc Conc Conc Conc Conc
x = 0, .031 .062 <093 .124 .155 .186:.221 252 .283 .305 && (m)

, eoi-

&&

condente
- ht-tran on on on on on
overflow 3
&&:

- && Lower cell input
i && ,

t
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low-cell
geometry = 101 && Area of layers in lower cell (m2)

-bc = 305. && Basemat boundary condition temperature (K)
-concrete

compos = 1 && humber of materials
-conc- && Matcrial
23500. && Mass of materiet

temp = 305. && Initial temperature
eel'
pool-: r

temp = 305. && Initial temperature' '

eol
tot
&&

&& Engineered safety' systems
&&

L. engineer Spill i 3~2 0.
L overflow 3 2 3.05'

col
&& .

.

- g g .... ...... ... . . . . . . . . . . .. . . Co l l 4 . R oom 2 3 6 -- ---- - - - - - - -- -- -- - - - - - -
cell 4
control

nhtmal muslab=11 nsostm=2 nspatm=000 jconc=1 jpool=1 neensy=2
nsceng=1 ci.peng-4-

eol
title

Cell di koom 236 ,

.

&& Upper Cell Input
'

&&

gecenetry 2.520e2 5.49 && Cell volume and height (m3. m) +

atmos =3
1. Ole 5 && Pressure
305.- && Tenperature

of' = 0.25
n2 . = 0.15

.h2cv = 0.05'
&&-
struc

name = Wa)1s . && Name of struc hre
'

type- -= wall. ' && Type of structure
shape = slab && Shape of structure
nslab = 10 . .&& Number of nodes in structure
shrlen = 5.49 && Characteristic length of structure (m)

(m2)slerea; = 450. && Area .

-(K)-tunif = 305. . . . && Initial uniform temperature
compound. . conc conc conc conc conc conc conc conc conc conc
x . = 0. .015 .030 .015 .060 .015 .090 .105 .120 .135 .152
eot

&& ,

condense. ;
'

ht tran on on on on on
overflow 4-

~. && - .

&&LLower cell input
ggs '

' low-cell-

geometry = 91.9 ' . && Area of layers in lower cell (m2)
bc = 305.- && Basen.Jt boundary condition tew erature (K)

. concrete ,

I compos s'1 && Num'ber of materials
| conc && Natarial

_

'- 6730. && Mass of material
temp = 305. &&_ Initial temperature

eot;
- poo 1 i

,

t temp .= 305. && lettial temperatvie-

|:
'

. - M-251
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-)

col
sol
&&

68 r.cpineered safety systems
&!
&& Spillage from Room 236 to Roarn 116 vie the connecting pipe chase
&&

engineer Spill 1 4 3 5.79
overflow 4 i, 0.026

- eoi
&&
&& fire water sprinkler system, activated on high temperatyre,
&& .

engineer $ prink 1r t.4 4 0,
spray.

epdiam = .001 '&& Spray droplet diameter (m)
sphite = 6.49 && Spray t'all height (m)
spttta = 373. && Temperature et which system act =s (K)

toi
'

&& Strays provide 336 gpm (21.1 kg/s) af tersource = l
h201 =3 && activation
iflag = 2

,t = 0.0 100.- 1.00e5
mass 21.1 21.1 21.1

-temp '= 305. 305. 305.
*

eat
eel

- && .

gg . .. ... ........ ..... ...... C e l i 5, Ba l a nc e o f P le n t - - +-------- -- - ------
cell $
control.

.: col
title

Balance of Plant
geometry 1.87e$ 38.8
stmos 3 .1,0le5 305.

o2 0;20

._

nf 0.75
htov 0.05"

&& . -

gg . ... . .. . . .. . . .. .. . . . . . . . . . C e l l 6. E nv i ronme n t -- - ---- -- ---------- ---- -
cell 6;

control
eot

- title :

Environment Cell
otometry:1,e10 1.e30 .

atmos 3 1. Ole 5 305.
of 0.20

!- n2 0.75.
: h2pv 0.05

'
eof .

*

|.
,t

i

L
!:

,

|,
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LISTING 11 - CONTAIN input for BS-Sa

!

& & .. . . . ... . . . .. . . . . . . . . .. . . Made i pe s c r i p t i on o . _ . . _ _ . o . . _ _ _ _ _ _ . '

&&

&& File:
,

&&
'

&& .. cnt005a.md1
c

&&

&& Description:
&&

&& BS-5. This input deck ocscribt:s a five volume model of the B&W Plant
&& auxiliary building. The rooms modeled are 105. 113. 115. and 236.
&& The steam source is a 6 inch break in the HPl pump suction piping in
&& room 115. Break flow is limited by the 2.5 inch HPI injection piping.
LL This model does not include water aerosols (the dropout option is used).

| &&
| && a, this modification uses an Oconee blowdown frcrn the B&W CSAU study

&&

&& Vrltten by:
&& -
&& John Schroeder 7/91 >

&&

&& ....-..u.......u...... Mn h t ne Cont ro l I nout === == ==== a a.a a a.
cray
eot
& & . . . . . . . . . . .. . . . o .a a. Globa1 Input .....n.o.........a..a.........

&&.
&& Section 3.2. p. 3-11
&&

..

&& Atmospheric Gases
&& -
&& Material Description
gL _ _........ ............

&& 02 oxygen
.&& n2 nitrogen

&& h20v- steam .

5

&& - -h2ol water
&& :

;_ cont rol-
ncells =6 && Number of cells
'ntiti .=2 && Number of title lines .

'
=5 && Number of time zones.ntione
'=0 && Number of aerosol groups. *nac

reectn 0- && Number of aerosol secttons
eot
&& -
&& ------.----- Material. Fission Product, and Aerosol Names -----------

&&

&& Section 3.2.1 p. 3 13
&&

material
compound

n2 o2 -&& Air
h2ov h2olt && Steam and water
conc && Structural materiais

&&

__ g g . . . . . <. . . . . . . . .. . . . . . . . . . . .. . R e a c t o r T yp e - -- - - - - - - - - - -- - ~ - - - - -- - ~ -- -
&&

&&- Section 3.2.2 p. 3-17
&&

~

thermal && Vater-cooled reactor
&&
g g . . . . . . .. . . . . . . . . .. . . . . . . . . . . - F l ow Op t i o n s .- - - - - - - - - - - - - - - - - - - - - - - - - - - -
&&

-&&|Section3.2.3.p.3-17
&&.
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,

flows
&&

=&& Junction 1 - Room 105 to Balance of Plant, hcludes flow paths
16 1,-2, 3.

&&

ares (1,5) = 8.88 && Cross-sectional area of flow path (m2)
av1(1,$ = 14.6 ' && Watio of area to inertial length. A/L (m)cfc(1,$)) = 1.00 && Flew loss coef ficient

&&

&& Junction 2 - Room 105 to Room 113, includes only flow path 4
&&

area (1,2)=12.6
av1(1,2) = 20.7
cfc(1,2) = 1.00

&&

&& Junction 3 - Room 113 to Balance of Plant, includes only flow reth 5.
. &&

area (2.5)'. 0,892
& av1(2,5) = 1.46

cfc(2,5) = 1.0
&&-

&& Junction 4 Room 113-to Ronm 115, includes'only flow path 6. ;
&&

area (2,3)=1.95
ay1(2,3) = 3.2

_ cfc(2.3) '= 1.0.
,

&&
. ?

"
- && Junction 5 - Room 115 to Balance of Plant, includes only flow path 7.

~ &&

arne(3,5)'.l.95.
av1(3,5). 3.2 = ,

cfc(3,5)-=1.00-
&&-

' && Junction |6_- Room 115 to Room 236, includes only flow path 8.
>&&

area (3,4)=2.91
ay1(3,4) = 4.88 "

cfc(3,4) = 1.00
&&
&& 4 Junction 7 - Room 236 to Balance of Plant, includes flow paths 9,- -

&& 10,'ll, 12, and 13. ,

&&

area (4,5) = 29.1-
av1(4,5) := 157.

.. cfc(4,5) =~1 00
&& I

L && Junction 8 - Balance of Plant to environment, includes only blowout -

;f ' && paths.
; &&

! area (5,6) = 46,5
'

L ay1(5,6) * 250.
-cfc(5,6) = 1.00

&&:
fimpilcit

- dropout -
~ && -

&& Compartment and junction elevation data
^ && '

'&&' Compartmentsg
&&

elevc1(1) =-169. && Center of mass elevation for Rm 105 (m)
elevel(2) = 169. && Center of mass elevation for Rm 113 (m)'

Lelevel(3) = 169, && Center of mass elevation for Rm 115 (m)
elevc1(4) = 175. && Center of mass elevation for Rm 236 (m)
elevc1(5)' =-185. && Center of mass etevation for Rm BOP (m)
elevc1(6);= 185,- && Center of mass elevation for Environmes.t (m)-

&&

&& Junctions
'i

M-254
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.

'&&
elevfp(1,5)=167. I

elevfp(5.1)= 167.

elevfp(1.2)=170.
elevfp(2.1)*170.

eleyfp(2.5)=172.
elevfp(5,2)=172. '

elevfp(2,3).170.
elevfp(3,2). 170.

elevfp(3,5).170.
elevfp(5,3)= 170.

elevip(3.4)*172,
.

elevfp(4,3)*-172.
!!

elevfp(4.5)=173.'

elevfp(5,4)= 173.
.

elevfp(5,6).211.
-sleyfp(6.5).211.

La
gg . . .. . .. .. .. . . . ... . . . . . .. .. .. Ae ros o l Opt ion s -.-- .----.--...-------- -.- -

'

&&

&& Section 3.2.4, p. 3-29
&&

&& aerosol
&& n2ov 1.De-8 0.693
&&-
sg ................................ ilmes . ...................................

&&

&& Section 3.2.6 p. 3 36
&&

-tiews-
. && Maximum CPU tine Ilmit . i s ). .1800.

- 0. && Problem start time (s)
&& '

'&& .. Time tora data
&&

&& System (dit End of
&& Ts is . Zone

(s)gg ...... ...... ......

1. 10. 10.
5. 50. 100.

20, 200. 500.
50. 100, 1000.
50. 100. 7200.

gs ..................,....

eot
&&_
gg'...... ..................... Output Control - --~~~-- ---- ~~~----~---------

L&
&&' Section 3.2.7. p. 3 38 -

.

&&

shot-tedt - =2 && System is between short edits
longedt .=1 && is edits between.long edtts
prflow && Print interes11 flow data
praer. && detailed aerosol inventories
priow c1 &&- lower cell model
prheat && beat transfer structure model_
prengsys && engineered system model
title

B&W Plant Auxillary Butiding Steam Propagation Model
Five Compartment Model .- BS-5

&&
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&&
&& ....... . ........... Cell Input and Cell Control ==== = == = = = = = + -

L&
&& -Section 3.3, p. 3 40
&&>

gg . . . .. . . . . . . . . . . . . .. . . . .. .. . C e l l 1. R oom 10 3 ~ . - - -- - - - - - - - - - . ~ - ~
cell 1-
control

nhtm 2 mustab*ll nsoats 0 nsp.tr*7 naensy.1 jconcal jpool.1
eot
title-

'

tell 1. Room 105
- &&
' && Upper Cell input

&&

geometry .-l.134e3 5.49 && Cell volume and height (m3, m)
atmos. =3 && Number of materials

1.01e5 && Pressure (Pa)
_.

305. ;&& Temperature (K)
n2 = 0.75 && Initial nitrogen fraction
of = 0.z0 '&& inittsi oxygen fraction -
h2cv = 0. 05 - && Initial water ' vapor fravt ton

struc
name = telling- ' && Nan.9 of structure

itype- * roof && Typt of structure
shape e slab && Shape of structure ;

nslab = 10 && Number of nodes in ftructure ;

chrlen: * 18,7. - && Characteristic levgth of structure (m)
slarea '= 295. && Area (m2) - ;

tuntf. ,= 305; && Initial uniform temperature (K)
'

. compound ~* 0.046 .092 .138 -,184 .230 .276 .322 .358 .414 ,457 && (m) ;
= conc cone conc conc conc conc conc conc conc cone

x
est .

&&

name = Valls && Name of structure i

. type. '= wall. && Type of structure ,

shape- = slab && $hape of structure 3

nslab : 10 && Number of nodes in structurea

chrlen = 5.49 && Characteristic length of. structure (m)-
slarea. = 298, -&& Area (m2)
tunif .= 305. && Initial uniform temperature (K) :
Compound 4 = Conc conc Cono ronc conc conc conc Conc conc cone-
x' - = 0. 035 .070 ,10$ .140 ' .175 -.210.. 245 280 .315 .351 && (m)--

co t . ~-

&&

condense
ht-tran- on on on on on
'oyctflow 'l-

&&

~.&&' Lower cell; input
&&-

Elow cell
(m2)geometry = 295; &&~ Area of layers in lower cell _.

.

(K)bc = 305, && Basemat boundary condition temperature
?concrete .

corpos = 1 && Number of materials
' conc .&& Material'
- 43200, && Mass of matertal-
305. && Initial. temperature;-temp " =

' soi
pool

: temp. * 305 ' && Initial temperature "

eot
eot:
&& . . . . . .

&& ~ Jngineered safety systems -
&&.

'

'_y engineeri . Spill- 1 ~l 5 .152

&

.
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k

;* '
,

|

1

. . .
'"

overflow I=5 1.74
+

eat
&&

LL * - -- -- ----- . - - - - * Ce l l 2 , Room 113 - --- - - --- -- - - -- - --
,

i

cell 2-
control

nhtsw! muslab=11 neoatm=0 nspatm=0 naensy=1 jconc=5 jpool 1
eot

' title
Cell 2, Room 113 -

&&

. && tipper Celi Input
&&

'

geometry 3.794e2 .6.10 && Cell volume and height (m3,m)
atmos =3

1.01e5 && Pressure- (Pa)
305. -LL Temperature (K)

ot = 0.20
n2 =-0.75
h2ov = 0.05

&&

struc
name = Ceiling && Name of structure i

type = roof && Type of structure
' shape - = slab && Shape of structure
nalab = 10 && Number of nodes in structure
chtlen = 17.7 && Characteristic length of structure (m)
slarea = 86.4 && Area (m2)
tunif = 305. &&. Initial uniform temperature - (K)
car 4>ound. - conc conc conc conc conc conc conc conc conc conc
t = 0. .031 .0f.2 .093 .124 .155 ,186 .221 .252 .283 .305 && (m)
eal .

&& .

&& Name of structureVallsname =

well .&& Type of structure :type =

slab && Shape of structureshape =

10 84 Number of nodes in structure i

nslab =

5.49 ~ && Characteristic length of structure (m).chrlen r=

254. S& Area (m2)slarea =

305. Es initial uniform temperature ( K ) -.tunifs =

compound = conc conc conc conc conc conc conc conc conc conc -
- -

0 040 080 .120: 160 .200 240 .260 .320 .360 .396 && (m)x =
'

eol ,

- &&
condense-
ht-tran on on .on- on on
overflow 2-
&&

'&& Lower cell input
&&-
low-cell .

.
. &

' geometry = 86.4 && Area of layers.in lower cell
. (m2)-

305. && Basemat boundary condition temperature. (K) ,bc =<

-concrete-
-compos = 1 && Number of materials +

conc -&& Material
19000. && Mass of material- (kg)

Ltemp '~= 305. && Initial temperature (K

e01
- pool

temp- = 305. && Initial. temperature. ,

eot
eot
&& 2

~&&- (ngineered safe'v systems
m && 1

engineer- Spill 1't-1 0.0
overflow 2 .1 3.05

_

. M-257-
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ects

&&-
gg . . .. .. .. . . . . . . . . . . . . . . . .. .. . C e l l 3 . R oom 115 -- - - --- - - - - -- - ~ ~ - -- - -
cell 3

' control
nhtm=2 mxslab=11 nsontm=1 nspat>10 naensy=1 Jeonc=1 jpool=1

601
title

Cell 3. Room 115
&&

&& Upper Cell input
&&

geometry - 5.267e2 $ A9 && Cell volume and height (m3. m)
atmos =3

1.01e5 && Pressure
305. && Temperature

c2 = 0.20
n2 = 0.75
h2ev = 0.05 1

source =1 )
&& , i

&&' Blowdown of RC5 - Oconen blowdown -'

.&&
h2cv =6
iflag = 2

-

. O. 500. 501. 2000. 2001.t.

4000,

mass =~ 190.5 190.5 36.3 36.3 36.3 ..

'36.3

enth - 1250000. 1250000 1900000. 2300000. 2000000. ,

.1500000.

eot
. &&

struc .

t

name Ceiling . && Name of structure
type := roof' && Type of structure
shape- = slab? th shape of structure- ;

'nslab : = 10 && Number of nodes in structure
chrlenf = 14.6 && Characteristic length of structure ~(m)-
slareal.= I N && Area (m2)
tunif. =1 && initial uniform temperature (K)

'

compound = conc conc conc conc conc conc conc conc conc conc
x.. = 0. .031 .062 .093 ,124 .155 .166 -.221 .252 .283. 305 && (m)
eot

4 gg-.

name * Walls && Naam of structure
type = wall: '

shape' = slab-
nslab ' = 10 . -

chrien = 5.49
.slarea. 241.
tunif . 305..

cGmpound*. ' Conc Conc Cone Conc conc Cone Conc Conc conc Conc-

x = 0, .031 .062 .093 -124 .3155 .186 .221 .252 .283 .305 && Im).

eot
&&

condense
iht tran 1on-_ on .on on on ^ !-

overilow 3-
&&

- && Lower. cell input
, g3
}ow-cellj

.geometrya 107. && Area of layers in lower celf (m2)
bc = 305. && 8asemat boundary condit ton temperature- (K)

*
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c oncret e
compos = 1 && Namber of materleis

conc && Maternal
23500. && Mass of matettal

temp = 305. && Initial temperature
tot

pool
temp = 305. && Initial temperature

eot
tot
&&

&& [ngineered safety systems
&&

engineer spill 1 3 2 0.
overflow 3 2 3.05

( eat
&&
ss ........................... c,}} s, poom 23s ...............................

call 4
control

nhtmal mxslab=11 nsoatm=2 ntpatm=000 jconc=1 jpool=1 naensy=2
nsoeng=1 nspeng=4

col
title

Cell 4. Room 236
&&

&& Upper Cell Input
&&

geometry 2.520e2 5.49 && Cell volume and height (m3 m)
atmos =3

1.01e5 && Pressure
305. && Temperature

02 = 0.25
n! = 0.75
h2ov = 0.05

&&

struc
name = Walls LL hane of strutture
type = wall && lype of structure
shape = slab && Shape of structure
nslab = 10 && Namber of nodes in structure
chrlen = 5.49 && Characteristic length of structure (m)
slates = 450. && Area (m2)
tunif = 30s. && Initial uniform temperature (K)
compound = conc conc conc conc conc conc conc conc conc conc
w = 0. .015 .030 .045 .060 .075 .090 .105 .120 .135 .152
eot

&&

condense
ht tran on on on on on
overflow 4
&&

&& Lower cell input
.&&
low. cell

geometry = 91.9 && Area of layers in lower cell _ (n.2 )

305. && Basenat boundary condition temperature (K)be a

concrete
compos = 1 && Number of materials

conc && Material
6730. && Mass of material

temp = 305. && Initial temperature
col
pool

temp = 305. && Initial temperature
eoi

col
&&
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&& (ngineered saf ety syster".
&&

&& Spillage f ren Roor 236 to Re-' '" via the connecting pipe chase
&&

engineer spill 1 4 3 5.7[
overflow 4 3 0.025

tol

&&

LL Fire water sprink'tr systte, activated on high temparature.
LL
engineer Sprinklr 7 4 4 0.

spray
spoiam * .031 && $ prey droplet diameter (m)
sphtto = 5.49 && Spray fall height (m)
spsttm = 373. && Temperature at which system acti ates (K)v

col
source = 1 && Sprays provide 336 gin (21.1 kg/s) af ter

h2ol = ?. && cettvation
iflag = 2

* 0.0 100. 1.00e$*

n. ass = 21.1 21.1 21.1
temp = 305. 305. 305,

col
eot

&&

gg . . . . . . . . . . . . . . . . . . . . . .. . . C e l l 5, Ba lanc e o f P l a nt -- -- ----- ---- - ---- - ------
cell 5
control
eat
title

Balance of Plant
geometry 1.8?e5 38.8
atmos =3 1.0le5 305.

oZ 0.20
n2 0.75
h2nv 0.05

&&

& & . . . . . . . . . . . . . . . . . . . . . .. . . C e l l 6 , ( n v i r o nme n t - - - --- - - - - - - + - - - - - - - - - - - - -
cell 6
cont rol
eot
title

Enytrsnnent Cell

geonetry 1.e10 1.e30
at mos =3 1. Ole 5 305.

o2 0.20
n2 0.75
h2cv 0.05

eof .,
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LISTlHG 12 - CONTAIN Input for BS-5b

& & . . .. . . . . . . . . . . . . . . . . . . . . . . Mode l oe s c r i p t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
&&

&& File:
&&<

&& cn.00$b.mdl
&&

&& Description:
CL

&& 05 5. Ihts input deck describes a flye volume model of the BLV Plant
&& aunIltary building. The rooms modeled are 105,113,115, and 236.
&& The steam source is a 6 inch break in the HP] pump suction ptping in
&& room 115. Break flow is limited by the 2.5 itch HP) injection piping.
&& lhis model does not include water aernt-Is (the dropout option is used).
&&

&& a. this modification uses s', Oconee blowdown f rom the B&W CSAU study>

&&

&& b. this modification uses an Oconee blowdown from tre B&W C5AU study
&& modified so the break enthalpy corresponds to fluid with a void
&& fraction of 0. before 500 seconds, and 1. af ter 500 seconds.
&&

&& Vrttten by:
&&

&& John schroeder 7/91
&&

& & . . . . . . . . . . . . . . . . . . . . . . . .. Ma c h i ne C on t r o l i n p u t = = = = = =- * * * . = = = = = = = = = = a * = * = = = =

cray
tol
&&............................=Globalinput======******=====================
&&

&& Section 3.2, p. 3-11
'

&&

&& Atmospheric Gases
&&

&& Material Description
gg ........ ............

&& 02 oxygen
&& n2 nitrogen

&& h2cv steam
&& h2ol water
&&

control
ncells =6 && Number of cells
ntiti =2 && Nsmber of title lines
ntrone =5 && Number of tine tones
nac =0 && NJmber of aerosol groups
nsectn =0 && Number of aeroso' sectionss

to\
&&

&& -----------+ Material, Fission Product, and Aerosol hames ----------- -----
&&

&& Section 3.2.1, p. 3 13
&&

material
compound

n2 o2 && Att
h2ev h2ol && Steam and water
conc && Structural materials

&&

&& ............................. Reactor Type --------------------------------

&&

&& Section 3.2.2, p. 3-17
&&

thernal && Water-cooled reactor
&&
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, . . .

Ls ..... ....................... Flow Opttons ------ -- ------- ~ ~------- ----

&&

M Sect ton 3.2.3, p. 3 17
&&

flo=s
&&

&& Junction 1 - Room 105 to Balance of Plant, includes flow paths
&& 1, 2, 3.

&&

area'. 5) = 8.BB && Cross sectional area of flow path (m2)
avl (1,5) = 14.6 && Ratio of area to inertial length, A/L (m)
cfc(1,$) = 1.00 && Flow loss coef ficient

1,&

&& Junction 2 * Room 105 to Room 113, 'ncludes only flow path 4
&&

' area (1,2) = 12.0
avl (1,2) = 20.7
cfc(1,2) = 1.01

Junction 3 Room 113 to Balance of Plant, includes only flow path 5.
.m

area (2,5) = 0.092
avl (2,5) = 1.46
cfc(2,5) = 1.0

&&

&& Junct ion 4 8hom 113 to Roc. 115, includes only flow path 6.
&&

area (2,3) = 1.95
avl (2,3) = 3.2
cfc(2.3) = 1.0,

LL
&& Junction 5 - Room 115 to Balance of Plant, includes only flow path 7
&&

area (3,5) = 1.95
ay1(3,5) = 3.2
cfc(3,5) = 1.00

&&

&& Junction 6 - Room 115 to Room 236, includes only flow path 8.
&&

area (3,4) = 2.97
ay1(3.4) = 4. t|8
cfc(3,4) ,1.00

&&

&& Junction 7 - Room 236 to Balance of Flant, includes flow paths 9,
&& 10, 11, 12, and 13.

&&

area (4,5) = 29.1
avl (4,5) = 157.
cfc(4,5) = 1.00

LL
&& Junction 8 - Balance of Plant to environment, includes only blowout
&& paths.
&&

area (5,6) = 46.5
avl (5,6) 256.6

cfc(5.6) 1,00=

&&

implicit
dropout

&&

&& Compartment and junction elevation data
&&

&& Compartments
&&

elevel(1) = 169. && Center of mass elevation for Rm 105 (m)
elevel(2) 169. && Center of mass elevation for Rm 113 (m)=

elevc1(3) 169. && Center of mass elevation for Rm 115 (m)=

elevelle) 175, && Center of mass elevation for Rm 236 (m)=
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|

k+m _ |ib

&}fy
? :t;

t : p' i

C? '

AE? "

{ nlevc1(5) 4 185c && Center of mass e',eva' tion for Rm BOP (m)
,t -elevc'(6). = 185,~ && Center a.' mass elevation f or Environment (m)

* *

,J C:i ~ && ,
'O -&&', Junctions
e .S& .-

-|elevfp(1,5)=167.
elevfp(5,1)=167.

elevfp(l'2).170.
M elevfp(2,1)=!?O.
Jp-.

elevfp(2,5)=172.
. ''olevfp(5,2)#172.

4 e'ievfp(2,3)=170.- ;

:d elevfp(3,2)=173.
a -

L. alevfp(3,5)= 170.
elevfp(5,3)= 170. .

it

elevfs t ' 1 172.
elevfp M , J= 172.

elevfp(4,5).173.
alevfp(5,4)=173.1

-- elevfp(5,6)*211.
elevfp(6,5)=211.

< && 1
p :. . .........-...... Aerosol Options --- ------- ~-- -------------

,
- && {

,_

:q ' &&;_b w I'n ..2.4 p, 3-29 "

( &&
.

M laerosol
C - && ' h?ov 1.De 8 0.693

&&,

-

&&j.......i.............,......... Times-~--------------------- -------

&&'*

. && _ Sect ion ' 3.2.f , ' p y 3 36
&&

t imes --
1800. && Maximum CPU time 1imit (s)-
O. -&& /rt3iem start time ($)'

' +'- &&" Time zone data +
4 - &&

&&' System', Edit-. End of.'
.&& : Ts - . Ts - Zone
- &&. ...... .....-- ..... . ()

1. 10, 10.
5. J0, -100.

"
. - - 200. 500.

100. 1000.. , ,

. .. ' 50, 100. 7200.
'

&& p ---- ---------------.
eut;:

= && :
4& _ ... ... .. . . .. .. . . . ... . .. . . . .. Ou t p u t C o n t r o l ' - - - - - ------- --- - -- --- - - -- - - - - -
A '4 '

.

&& ' Section 3.2.7, ' p. 3-$8
- ..&&

shortedt~ =0 -&& System ts between short edits
.'iongedt . ~ .1 && Ts edits between long edits=

- prflow - ~ && Print intercell flow data
praer && detailed aerosol-inventordas
priow-cii &&. lower cell model

.fprheat' &&~ heat transfer structure model
prengsys. && ' engineered system model

.

^
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, _ .

-I

.

title- .-

'

'~

B&W Plant . Auxiliary Building Steam Propagation Model '
Five Compriment Model -- 85-5

&& -

L& . . .

- && .. .......i..........= Ce l l I nout and Ce l l Con t ro l = === ===== ==== == = = = = === = = == '
- && ."; -

- L&&'_Section H 3 p. 3-40
&&;

[.. & & . .. . . . . .. . . . . . .. ... . . . . . . ~ Ce l l 1. R oom 10 5 -- - - - - - "---- --- -- - -- - - -- - --,

' cell I
control

naensy=1 jconc=1 jpool=1.,- . nhtm=2 mxs lab =11 nscatm=0 r m '
'

-Boi'

title-

Cell li Room 105
- && -
&& -Upper Cell-Input
&& .

(C m)geometry 1-134e3: 5.49.&& Cell volcme and height.

3 . && Number of r.,aterials= atmos e

1.0le5 && Pressure (Pa)
- 305. 'a&'Terperature (K) >

n1 = 0.75 t&& Initial .iitrogen fraction
~

>

. c2 - = 0.20 ' && Initial oxygen fraction
h2cv = 0.05 - && Initial water vapor f raction

'stru
,name- ' = Celling && Name of structure-
-tyoe = roof- && Type of_ structure:

slab && Shape of structureshape. '=

nslab = 10 . && Number of nodes in structure
chelen' = 1.8. 7 .&& Characterist c length of structure (m)
slarea = 295. -&& Area (m2)-
tunif- = 305. && Initial' uniform temperature (K)'

- Compound D = : . Conc Conc conc Conc Conc Conc conc Conc Conc Conc
.x = 0, .046 .092 - .138 .184 .230 .276 .322 .368 .414. 457 && (m)

co l -
' && ' . .. .

I

.

nunc_ ' = Walls && Name of structure
. type ~ = wall. .&&-Type of structure

slab- &&' Shape of structure.shape. =

'10 && Number of nodes in structure =nslab-. =

chrlen- := 5.49 ' && Characteristic length of structure - . (m)
s 2)slarea = 298, && Area. . .

m-

<tunif = 305. && Initial untform temperature' ,(K)
'. compound _ =' conc cone . conc conc conc -conc conc conc cc.nc caric ,

x = 0 035 .0/0 .105 .140 .175.. 210 .245'.280 ~315 .351 && (m)
eat _

? &a -
:endense*

-~ht-tran on .on on on on,..

W icverflow- IL >

&&
&& . Lont cell input -

.

. &&

. low-cell
geometry = 295. && Are- of layers in lower cell (m2)

-bc = 305. .&& Bas at bouridary condition temperature (K)
" 5 ': concrete,

compos = 1-- && Number of materirls~
conc && Material

- 43200. && Mass of tr5terial
temp - = 305. '&& Init tal temperature

'eo t -
-1 pool .

,

. temp ?=-305. && Initial temperature
eoi

.eoi-
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s

1 y

it?

<

^

-L&- .

,

-&S-Engineered safety systems-
,
'

&& -- .

engineer. -Spill 1 1 5 .152
. cverflow :1. 5- 1.74o

ed -
&&'
gg . .. . . . ... . ... . . .. . . . . . . . . . _ Ce l l 2 . R oom 113 -- - - - - - ~ ~----~ ~---

-cell 1-
centrol~

nhtm=2 muslab=11 nsoatm=0 nspatm=0 naensy=1 .bonc=5 jpool=1
- eol

title' Cell 2. Roce 113'
&&,
u Upper Cell input
&& -s

geometry 3.794e2 6.10 1A Cell volume and height (m3.rt)
-atmos =3

1.0!e5 && Pressure. (Pa).
305. && Temperature (K)

o2 = 0.20-
n2 = 0.75
h2ovL.= 0,05

- .

struc-
'name' * Ceiling && Name of structure-
'typeL = roof'- && Type of structure-
shape .- = slab && Shape.of structure.
nslab = 10 && Number of nodes in structure

.chrlen = 17.7 && Cha'acteristic length of structu*e (m).

slarea = 86.4 && Area-- (m2)
'

tuntf 'a 305. 1&& Initial uniform tempera'.ure (K),

compounds : conc conc conc conc Conc conc conc conc conc conc
'*

-x = 0. -.031 .062 093 .124 .155- 186 .221 .252 .283 .305 && (m).
n ~ eo) -

&& ' .

.name = Valls- && Name of structure
. type = mall 3 && Typ6 af structure
shape - m. slab - && Shape of structure
nslab. o 10~ && Number of nodes in structure-
chrlen = 5.49 -&& Characteristic length of structure (m)
slarea = 254._ && Area. . (m2)_
tunif == 305. '&& Initial uniform temperature (K)
compound =- conc conc conc conc conc conc conc conc conc conc
: x. = 0. 040 .080 .120 .160 .200 .240 .280 .320 .360 .39? && (m)
eot

#

&&

condense- . .. .

ht tran.on on. on oti , on .
.

overflow '2
&&

&& LLower cell input'-
,.'

&&

low-cell
geometry = 86.4 .&& Area of layers in lower cell (m2)

bc = 305.' ts Basemat boundary condition temperature (K)
cont.. ete ~

&& Humber of matorialscompos = 1 .
'&& Materialconc

19000.' && Mass of material - (kg)
temp = 305. .&& Initis' temperatus (K)

'

^ ' ' eo 1 -~--

. pool
i&& Int lal temp 2raturetemp = 305.

eot-
eot

'
&&

, -
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.c , s:
.' 4 39

1' ..

4 ::

--?~

. .j -
'

. &&-:: Engineered ' afety systemss
~ && :s

engineer-.-$ hill:1J2-1_.0.0
_ .' overflow 2' l' 3.05
' eo t --

" && . ..
,,
*

, > gg . . .... .. ... .. . . . . . . .. . . e . -- Ce l l - 3 , R oom 1 15 -- - - -L -- ~ ~ -------- ---- ~ ~- -
- cell 3 -
contro1L - . . .

naensy=1 Jconc=1 ' jpool l~. 'nht==2- mxslaball -nsoatm=1. nspatm=10
eot .
title-

-Cell 3. Room 115.
&& . . .

'

.

- && , Upper Cell inputi
&& ~

4

geometry ; $.267e2 J 5.49 && Cell volume and height (m3,m)
atmos a3

i= 1.0le5.- && Pressure
'305. &&' Temperature

- c21 = 0.20 -
n2 = 0.75

- h2ov = 0.05-
source =1-

.

&& -

.&& -Blowdown of RCS - Oconee blowdown. void fraction 1-. after 500 seconds'
&&

h2cv =4
Iflag = 2-

..

'

_ :t = 0, 500 501. 4000.

mass 'a- :190.5 .190.5 36.3 :36.3
4

enth' = 1356000. 1356000, 2747000. 2747000.
o

eot
&&:
struc

name- ~= Ceiling && Km.e of structure
type S-roof ' && Type of structure,-

shapef-= slab' && Shape of structure:
'

.nslah: = 20 '&& Number of nodes in structure _
-chrlen = 14.6 && Characteristic length of structure' (m),

Ia starea =:107. && Area-
_ (m2)

tunifJ =,305. '&& Initial uniform temperature (K)| '-
3

; ' compound = : cone' conc conc conc conc conc conc conc conc conc-

^x i*-0. .031.062 .093 .124.155 .166 .221 '.252 :.283 .305 && (m)
,

_&&~ eole| .. .

p 'name -:= Walls.- && Name of structure
L type- '= wall

s

[f : shape '' _ s lab -=

nslab = 10
chrlen ~= 5.49-2

slarea .= 241.
a tunif = 305.

compound- . conc conc conc conc conc conc conc conc conc conc
- , x: -.= 0; ~.031. 062 .053 124 .155 .186 .221 .252 .283 .305 && (m)

*
,

, . :ent.
'

. :,& .

condense-
ht-tran' on on on -on. on
overflow 3

. .&&-
1&&llowercellinput

-

.: L& J

h ilaw-cell' . . . .

S& krea of layers ir, lower cell - (m2)geometry = 107.

( "-' J
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bc = 305. && Basenet boundary Condition temperature (K)
Coacrete

CGnpos = 1 && Number of materials
, Cone && Meterial
! 23500. && Mass of material

temp = 305. && Initial temperature
coi
pool

temp = 305. && .nttial temperature
col

eot
&&

&& Engineered safety systems
&&

engineer spill 1 3 2 0.
overflow 3 2 3.05

eo1
&& --

& & . . . . . . . . . . . . . . . . . . . . . . .. . - C e l l 4 . R o om 2 3 5 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cell 4
control.

nhte=1 mxslab=11 nsoatm 2 nspatm=000 jConC=1 3 pool =1 naensy=2
nsoeng=1 nspeng 4

eot
title 8

Cell 4 Room 236
&&

&& Upper Cell Input
&& #
geometry 2.520e2 5.49 && Cell volume and height (m3. m)

6tmos =3
1.01e5 && Pressure
305. && Temperature

o2 = 0.25
n2 = 0.75
h2ov = 0.05

&&

struC
name = Walls && Name of structure '

type = wall' && Type of structure
shape = slab && Shape of structure

.. ns1-sb = 10 && humber of nodes in structure ,

, chilen = 5.49 && Characteristic length of structure (m)
sicrea = 450. && Area (m2)-

tunif = 305. && Initial uniform tennerature (K)
CG%pounda Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc
x = 0. .015 .030 .045 .060 .075 .090 .105 120 .135 .152
601

&&

Condense
ht-tran on on on on on
overflow 4
&&
&& Lower cell input
&&

low-Cell
geometry = 91.9 && Area of leyers in lower Cell (m2)

bc = 305. && Basenet boundary Condition temperature (K)
Concrete

Compos = 1 && Number of materials
conc && Meterial
6730. && Mass of material i

temp = 305. && Initial temperature
eoi
pool

temp = 305. && Initial temperature
eol

eol
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s 4 ? '- - *

.

- Fi : ; .
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<

e

' && ,
~ && Engineered safety 'systes - -

-

: && '
&& Spillage from Room 236 to Rooa 115 via the connecting pipe chase
ggs

engineer...;' Spill 1. 4 3' 5;79-

overflow ~413 0.025
- eel-

t . && .
&& Fire water Sprinkler system, activated on high temperature.
&&-

;. engineer _c SprinkIr ,2 4 40,
sprey

. .
.

(m)spdiarh' * =.001 && Spray droplet diameter
.

.

sphtte = 5.49- && Sprwy fall netght - (m)
spsttm = 373. .&& Temperature at which system activates (K)

eot
~

source = 1' &&- 5 prays orovide 336 gpm (fl.1 kg/s) af ter
h2cl =' 3 && sctivation
:iflag =.2

0.0 100. __ 1.00e5=..t- =

21.1 21.1 21.1=< -mass =
1 temp = 305. '705; 305.

-coi
' eat

:&& . .-. gg : . -... .......... .~ .. .-- Ce l l 5 h l a nc e o f P la n t - ---- ~ ~ - * -- ------ -- ---

cell 5-
_ control,

. eoi ..
title

Balance of Plant
geomatryc 1.87e5 -38.8

,
. atmos =3--|1,01e5--305J

02 0.20
-.n2 1 75
h2ov 0.05'--

&&1
. .. ___ .

gg . . .... ;... ..., .. . . . .. . . ... . Ce l l 6 | E nv i r onmen t -- - ----- ~ ~ ------~ ~ * ~";

: cell &
"

1 ~. control
- eo t -

title _.~ Environment Cell-
'

. _ _ . .

geometry 1:510':1.e30--

. atmos =3 -1.01e5 -305.'

<

# ^
-o2 0.20
n2 0.75
h2ov 0.05-

Toff

.

4

L ,

..

n
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LISTING 13 - CONTAIN Input for BS-Sc

& & . . .... . .. . . . . . . . =. .. . . . = = = Mode l De s c r i p t i on = = = . . . . = . = = = = = = = = = = = = = = = = u > = = =
&&

&& Flie:
&&

&& cnt005c.mdl
&&

&& Description;
&&

&& BS-5. This inpui deck describes a five vnlume model of the B&W Plant
&& auxiliary butiding. The rooms modeled are 105, 113. 115, and 236.
&& The steam source is a 6 inch break in the HPl penp suction piping in
&& room !!5. Break flow is limited by the 2.5 inch HPI injection piping.
&& This model does not include water aerosols (the dropout option is used).
&&

&& a, this modification uses an Oconee blowdown from the B&W CSAU study
&a
&& b this modificat':,n uses an Dconee blowdown from the B&W CSAU study
&& modified so the break enthalpy corresponds to fluid with a void
&& fraction of D. before 500 seconds, and 1. after 500 seconds,
L&

&& c. this modification adds 1003 lb of metal mass io each runesrtment,
&&

&&

&& Vritten by:
&&

&& John schroeder 7/91
&&

&& ...=== =........=..... =..= Ma c h i ne Cont ro l i nput = = == = = == = = = = = = == = = = == = = = = == =
cray
eot
&& .=s... =......-=.. ......=.=, G l ob a l i n p u t == = = = = = * = = = = = == , = = = = = = = = = = = = = = = = =
&& ,

&& Section 3.2. p. 3-!!
&&

&& Atmospheric Gases
&&

&& Material Description
&& -------- ---------~~-

&& 02 oxygea
_

&& n2 nitrogen
&& h2ov- steam
&& h2ol water'

&&

control.
neells -6 && Number of cells
ntitl =2 && Number of title lines
ntrone =5 && Humber of timo zones
nac 0 && Number of aerosol graups
esectn =0 && Numt.r of aerosol f actions

eot
&&

&& ------------- Mater ia l . F i s s ion Prodact , and Ae roso l N ames -----------------
&&

&& Section 3.2.1. p. 3-13
&&

materia l
ompcunu.

n2 o2 && Air
h2ov h2ol && Steam and water
.'nc ss && Structural materials

"
h&
.&& ----------------------------- Reactor Type ------- - -----------------------,

&&

&& Section 3.2.2, p. 3-17
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&&

+ he rna l && Water-cooled reacter
&&

gg ....................... ..... Flow Options ----- ---------------------------

&&

&& 52ction 3.2.3, p. 3-17
&& .
flows
&&

&& Junction 1 - Room 105 to Balance of Plant, includes flow paths
&& 1, 2, 3.

&&

ares (1,5) = R,88 && Cross-sectional , ea of f .ow path (m2)
avl (1,5) = 14.6 && Ratio of area to ne t i f length, A/L (m)
cfc(1,5) = 1.00 && Flow loss coefficient

&&

&& Junction 2 - Room 105 to Room 113, includes only flow path 4.'

&A
crea(1,2) = 12.6
avl (1,2) = 20.7
cfc(1,2) = 1.00

&&

&S ' unction 3 - Room 113 to Balance of Plant, includes only flow path 5.s-

I C
area (2,5) = 0.892
avl (2.5) = 1,46
cfc(2.5) = 1.0

&&

&& Junction 4 - Room 113 to Room 115, includes only flow path 6.
&%

area (2,3) = 1.95
avl (2,3) = 3.2
cfc(2,3) = 1.0

&&

&& Junction 5 - Room 115 to Balance of Plant, includes or ly flow path 7.
&&

area (3,5) = 1.95
avl (3,5) = 3.2
cfc(3,5) = 1.00

&&

&& Junction 6 - Room 115 to Room 236, includes only flow path 8.
&&

area (3,4) = 2.97
avl (3,4) = 4.88
cfc(3,4) = . 00

&&

&& .anction 7 - Room 216 to Balance of Plant , includes flow paths 9,
&& 10, 11, 12, and 13.

&&

area (4,5) = 29.1
avl (4,5) = 157.
cfc(4,5) = 1.00

&&

&& Junction 8 - Balance of Plant to environment, includes only blowout j
' && paths.

&&

area (5,6) = 46.5
av1(5,6) = 250.
cfc(5,6) = 1.00

&&

implicit

dropout
&&

&& Compartment and junction elevation data
&&

&& Compartments
&&

eluvelf1) = 169. && Center of mass elevation for Rm 105 (m)
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elevel(2) = 169. && Center of mass elevation for Rm 113 (m)
elevc1(3) = 169. && Center of mass elevation for Am 115 (m)
elevcl(4) = 175. && Center of mass elevation fc- km 236 (m)
elevc1|5) = les, && Center of mass elevation for Rm BOP (m)
elevel(6) = 185. && Center of mass elevation for Environnent (m)

&&

&& Junctions
&&

elevfp(1,5)=167,
elevfp(5,1)=167.

elevfp(1,2)= 170,
elevfp(2,1)= 170.

elevfp(2,5)= 172.
elevfp(5.2)= 172.

eh .(2,3)= 170.
el- (3,2)= 170.

eli~~)(3,5)= 170,
elevfp(5,3)= 170.

elevfp(3,4)= 172.
elevfp(4 3)= 172.

elevfp(4,5)=173.
elevfp(5,4)= 173.

elevfp(5,0;= 211.
elevfp(6,5)=211.

&&
g g . . . . . . . . . . . . . . . . . . . . . . . . . . - - A e r o t e l O p t i o n s - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -
&& ,

&& Secticn 3.t.4, p. 3-29

&&

&& aerosol
&& h2cv 1.0e-8 0.693
&&

&& -------------------------------- Times - --- ------------------- ------ - --

&&

&& Section 3.2.6. p. 3-36 -

&&

times
1800. && Maximan CPU time limit (s) -

0. && Problem start time (s)
&&

&& Time zone data
&&
&& Systen Edit End of
&& Ts is Zone
gg ....... ...... .. ... (s)

1. 10. 10.
5. 50. 100.

.0. 200. 500.
50. 100. 10G0.
50. 100, 7200.

&& -----------------------

eof
&&
.gg ...... ..............------- Output Control ------------------- ------------

&&

&& Section 3.2.7, p. 3-38
&&

shortedt =2 && System ts between short edits
longedt =1 && is edits between long edits
prflow && Print intercell flow data
praer && detailed aerosol ineentories
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-

I

priow-ci && iower cell model
prheat && heat transfer structure model
prengsys && engineered system model
title

B&W Plant Auxiliary Building Steam Propagation Model
Five Compartment Model -- B5-5

L&
L&
&& = = ======= = == == = ====== Ce l l I r p u t and Ce l l Con t ro l = = = == = == == = = = = = = = = = = = = = = ==

&&

&& Section 3.3. p. 3-a0
&&

gg . . . . . . . . . . . . . . . . . . . . . . . . . . . C e l l 1 , R o om 10 5 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
cell I
control

nhtm=3 mxslab=11 nseatm=0 nspatm=7 naensy=1 jconc=1 jpool=1
' eo t
title

Cell 1. Room 105
&&

&& Upper Cell Input
&&

geanetry .1.134e3 5.49 && Cell volume and height (m3,m)
atmos =3 && Number of waterials

1.01e5 && Presstre (Pa)
305. && Temperature (K)

n2 = 0.75 && initial nitrogen fraction

o2 = 0.20 && Initial oxygen fraction
h2cv = 0.05 && Initial water vapor fraction

strue
name = Celling. && Name of structure
type = roof && Type of structure
shape = slab && Shapa of structure

10 && Namber of nodes in structure.nslab 4

chrlen = 18.7 && Characteristic length of structure (m)
slatea = 295. && Area (r?)
tunif = 305. && Initial Latform temperature (K)
Compound conc conc conc conc Conc conc cnnC Conc conc Conc=

= 0. 046 .092 .138 .184 .230 .276 .32? .368 .414 .457 && (m)x
eat

&&

name = Valis && Name of structure
type = wall && Type of structure

slab && Shape of structureshape =

10 && Kumber of nodes in structurenelab =
'

5.49 && Characteristic length of structure (m)chrlen =

298. && Area (m2)slarea =

305 && Initial uniform temperature (K)tunif =

compound conc conc conc conc conc conc conc conc conc conc e=

0. 035 .070 .105 .140 .175 .210 .245 .280 .315 .351 && (m)x =

eat
&& -

Metals && Name of structurename =

wall && Type of structuret sax =
'

slab && Sh pe of structure' Mr:; =

c s inh 10 .&& Namoar of ncdes in structu e=

5.49- && Characteristic length of structure (m)chilca '=

4.6 && Area (m2)slarea =

305. && Initial uniform temperature (K)tunif =

compound = ss ss ss ss s3 ss s3 ss ss ss
0. 001 .002 .00? .004 .005 .006 .007 .008 .009 .013 && (m)x =

eot
&&

condense
ht-tran on on on en cn
overflow 1

&&

&& Lower cell input
t
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.:

Jgg-

low-Cell
gear.et?,,= 295. && Area of layers in lower Cell (m2)

bc = 305. && Basemat boundary Condition temperature 4)
Concrete

Compos = 1 && Number of materials-

Cont && Material
43200. 16 Mass of material

temp = 305. && Initial temperature
eot
pool

temp = 305. && Initial temperature
eoi

eot
&&

&& Engineered safety systems
%
engineer spill i 1 5 .152

~

overflow 1 5 1.74
col
&&

& & - - - -- -- - - - - - - - - - - - - - - - - - - - C e l l 2 , R o om 1 1 ^, - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Cell 2"

Control
nhtm=3 mxslab=ll nsoatm=0 nspatm=0 noensy=1 JconC=5 jpool=1

col
title

Cell 2 Room 113
&&

-' && Upper Cell Input
&&

geometry 3.794e2 6.10 && Cell volume and height (m3,m) /
atmos =3

1.0!e5 && Prrssure (Pa)
305. && Temperature (K) (

o2 = 0.20
n2 = 0.75

-h2ev = 0.05
&&

stiuC
.

&& hame of structure i
,

name- = Ceiling'
*ype = roof && Type of s: "c'.:re
shape = slab && Shape 'f "acture
A lab = 10 && humbr .. nodes in structure
Chrlen = 17.7 && Characte,istic length of str'acture (m)-

85.4 && Area (m2) kslarea w

tunif = 3')5. && Initial uniform temperature (K)
Compound *. Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc
x = 0 .- .031 .062 .093 .124 .155 .186 .221 .252 .282 .305 && (m)
eoi

&&

name = Walls && Name of structure
type = wall && Type of structure
shape = slab && Shape of structure
nslab = 10 && Number cf neles in structure'

Chrlen = 5.49 A& Chardcteristic length of structure (m)
slarea = 254. && Area (m2)
tunif = 305. && Initial ue lf arm te.4erature (K)
Compound * Conc Conc (,onC Conc Conc Conc Conc Conc Conc Conc
x. = 0. 040 .080 .120 .1f 0 .200 .240 .280 .320 .360 396 && (n.)

eot -
L&

name ' = Metals && Name cf st SCture
type = wall && Type of structure-
shape = slab && Shape of r.tructure
nslab = 10 % Number of nodes in structure
CY len = 5.43 && Characteristic length of structure (m)=

siarea = 4.6 && Area (m2)
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,

. m
-y:
- ',g y

j:

.-

Ltuniff a'305. _ && Initial- uniform temperatu'. e _
_ __ (K)

.

-compound ' . ss - _ SS :- .ss ss ss ss ss ss ss ss
" a-

W,-s
. 'x

.. = 0| .001-7002 ,,003 .004 .005 006 .007 .008 .009 .013 && (m)-

_ eot,

&& -1

condunse-~ .;
~ht-tran- on on on on en'

-: overflow 1 2 -
A& -
&& Lower cell input

-&&
'

- low-cell
geometry = 86.4| . && hea of h;ers in lower cell (m2)

- bc' = 305. && Basemat tr adary cendition temperature (K) --
concrete

compos =.l . &F. Number of materials.

conc'..$& Material
19000,~&& Mass of waterial (kg),,

' temp = 305, &&' initial temperature (K) |

.._f e01 - ^
|pool-

. .. -#' temp 3 * 305< .&& Initial temperature
'0 i '

-

~ &&

.&& . Engineered' safety systems
&&

-engineer. _ Spill :-1 1 22.1 0.0
'

overflow- 2 --! 3 . 0',
" eo; ,,

,

&&i.s:

gg .. ...... . . .. .... ...... ...- Ce l 1 ? , R oom 115 - ------- -- - - -------- -- ------.

cell 3 . ,

control- . ,
~

Jcur.c=1 .lpool=1 -
_

- nhtn=3 : mxshb41c nsoate.1 nspatm=10 naensy=1
'

- eol.
. title.

C Cell. 3, Room !!5-
p' . &&

&& Upper Cel,1 Input:
~ &&

-geometry J5.2E7e2 5.49 && cell volume and height (m3,m)
-atmos- = 3'-

i _ t.1.01e5 .&& Pressure
.

-; 305.; , ;&& Temperature
o2i = 0.20-
n2. : = 0.75;

|; _ _ h2ov = 0.05
L source =1-

&&
. m-. .. ._ .

|i -&&- Blo s wn-of RCS.- Oconee blowdown; void fraction-1.' after 50. seconds
|f ' && c

L _ :h2cv := 4
;-1

,
:~ 1t lag = 2 -
t- L=- 0, 500 501. 4000.- 1

'W 190.5 190.5 36.3 36.3mass =

enth ;= 135',000. ?!3560005 '27470^0.- '2747000;
i. ; ., . .

eot
, -

7_ gg

-strue . .

.

'

Cctling- -&& Name of structure- name - =
roof && Type of structure-type. =

shape' _= slab. && Shape of. structure-
. ,

nslab : = 10 73 Nwber of nodes in atructure
'chrlen L= 14.6. li. Characteristic length of structure (c)

m

_
.

. v, M-274:
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7
rh <

.

y

islarea -- 107. && Areal
.

.

. (m2)
tunif: = 305. -&L Initial uniform temperature (K)

. compound = :cono conc conc Conc canc conc conc cc0c conc conc
x- = 0. .031 - .062. 093 ,!!4 .155 .! B6 '21.252.283.305&&(m)-

. ec t _
.&&

name' = Valls && Name of structure
' type = wall-

. j shape. = slab "-

LP ' - esisb- = 10 '-
- chrlen '= 5.49 .
slarea ' = 241.

#

, tunif = 305.i
compound = conc Lt ,,..nc conc conc conc conc conc conc conc

. x. = 0, .031. 062 .093 ,124 .155 .!PS ,221 .252 .283 .305 && (v)
< eol '

oc ; && _
|d" name = Hetals- && hame of structure

. type = wall - - && Type of structure
shape = slab '&& Shape af structure .

.

*

nslab- = 10- && Number of r, odes in structure-
chrlen = 5.49 && Characteristic length of structure (m)

~ slates - = 4. 6 - && Area (m2)
tunif = 305. && Initial . uniform temperature (K)

'

conpound. = ss - ss ss ss ss ss sa as ss . ss,
'

= 0; - 001.002 .003 .004 .005 .,069 .007 .008- .009 .013 && (m)x .

- eot
&&

Econdense
ht-trantI on ion on on-/on-
overflow ,3-

&&=

' && 1 Lower call input
&& =

-low-cell-
. geometry = 107. - && Arca of layers in lower cell (m2)-

: bc = 305. . && Basemat bocadary condition temperature .(K)
-concrete

corps = 1 && Nui er of maternals
cone- && Material-

-23500. && Mass-of material
' temp'- =-305, && Inittal temperature-

eol
pool- ..

_ . temp' :.= 305. f& Initial temperature
, , .

'

eo1
:eot- ,

&& ,

- &&: Engineered safety. systems-
&& -
engineer Spill 1 3 2 0,

- overflow - 3 2 : 3.05
eot -
:&&,

- g& .. . ;...... ... . .. . .... ... .-- ce l l 4 , R oom 2 3 6 --- --- ------------------

cell 4'

-control. ~ mxslab=11-- nsoatm=2 nspatm*000 Jconc=1 jpool=1 naensy=2
4

. . .

-'nhtm=2,

nsceng'l- nspenga4-
col -

: title

; Cell 4, Room 236 '
&& -

-; && Ligger Cell-Input
- &&.

geometry' 2,520e2 5.49 && Cell volume end height (m3 m)-

atmos | = 3 .-
1.01e5 && Pressure

/

O
. M-275
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I

L

305. P& Temperature
of = 0.25
n2 = 0.75
h2cv = 0.05

&&

struc
name = Vallt && Name of structure
type = wall && 'ype of structure
shape = slab && Siape of structure
nulab = 10 && Na ber of nodes in structure
chrlen = 5.49 && Char.. :-tatic length of structure (m)
slarea = 450. && Area (m2)
tunif = 305. && Initial uniform temperature (K)
compound * conc conc conc conc conc conc Conc Conc conc Cnne
x = 0. .015 .030 .045 .060 .075 .090 .105 .120 .135 .152
col

&&

name = Metals && Name of structure
t ype = wall && Type of structure
shape = slab' && Shape of structure
nsitb = 10 && Nu,ber of nodes in structure

chrlen = 5.49 && Characteristic length of structure (m)
sisrea = 4.6 .&& Area (m2)
tunif = 305. && Initial uniform temperature (".)
cunpound = ss ss ss ss se ss ss ss ss ss
x = 0. 001 .00? .003 .004 .005 .006 .007 .008 .009 .013 && (m)
col

th
condense
ht-tran on on on on on
overflow 4
&&
&& Lower cell input
&&

low-oell
geometry = 91.3 && Area of laye- in lower cell (m2)

bc = 305. && Basemat bour..sry condition temperature (K)
concrete

compos = 1 && Humber of materials
conc && Material
6730. && Mass of material

temp = 305. && Initial temperature
eat
pool

'i && Initial temperaturetemp =

eot
eot ,

&&
&& Engineered safety sys,e.:ns
&&

&& Spillage from Room 236 to Room 115 via the connecting pipe chase
&&

engineer Spill 1 4 3 5.79
overflow 4 3 0.025

eot
&&

&&' Fire water sprinkler system, activated on high temperature. ,

&&

engineer Sprinkir 2 4 4 0.
spray

spdiam = .001 && Spray droplet diameter (m)
sphite = 5.49 && Spray. fall height (m)
spsttm = 373. && Temperature at which system activates (K)

eoi
source = 1 && Sprays provide 336 gpm (21.1 kg/s) af ter

h2ol =3 && act1vation
iflag - 2

t = 0.0 100, 1.00e5
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>

uss a 21.1 21.1 21.1
305. 305. 305.temp =

eol
eot

&%
gg ......................--- Cell 5, Palance of Plant --- ---------------------

cell 5
control
eot
titin

Calance of plant

5 - geometry 1.87e5 38.8
atmos =3 1. Ole 5 305.

c2 0.20
*

n2 0.75
h2ov 0.05

&&
&& -- -- --- - - - - ---- - --- - - - - - - C e l l 6 , f r i r onme n t -- - - - - -- - - --- - - - --- - - - - - - - - ---

cell 6,

control
eoi
title

Environment Cell
geometry 1.e10 1.e30
atmos =3 1.01c5 305.

o2 0.20
07 0.15
h2ov 0.05 g

eof

<

n

)
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,

LISTING 44 - CONTAIN Input for BS-5d4

,

&& . . .. . ........... .. ......, nde i De sc r i p t i on -- . . . . .. . . . . . ..- = = . - . -

&&

&&- File:
PL
&& cnt005d.md1
&&. .

&& Description:
&&

&& BS-5. This input deck describes a five volume model of the B&W Plant
&& auAlliery building. he rooms modeled are 105,113,115, and 23G.
&& The steam source is a 6 inch break in the itPI pump suction piping in
&& room 115. Break .iow is limited by the 2.5 inch tfPI 'njection piping.

- && lhis model does not include water aefosols (the dropout option is used).
&a

&& a. this modification uses an Oconee clow$wn from tre B&W CSAU study
L&

&& b. this modification uses an Oconee blowdown f rom the B&W CSAU study
&& nodified so the break r thalpy cor esponds to fluid with a 'o ld
&& friction of 0, before JO seconds, and 1. efter 500 seconds.

&&

&& c. this modification adds 1000 lb of metal miss to each conpartment,
&&

&& d. this modification changes the 1000 lb of Aetal mass to 10,00J lb.
L&
L&

&&- Vritten by:
&&

&& John Schroeder 7/91
&&

&& .......-...........s...== Machine control Input ============================
cray

- eot
&& ..........................=== Global input ===========-=====================
&&

&& Section 3.2, p. 3-11
&6

&& Atmospheric Gases
LL
&& Mat erial ' Description
g& . ......._ .....___....

&& o3 oxygen
&& n2 nitrogen
&& h2ov steam
&& hIo1 water
&&

control.
ncells =6 && Number of cells
ntiti =2 && Number of title lines

.ntzone =5 && Nanber of time zones
nac =0 && Number.of aerosol groaps

.nsectn =0 && N stber of aerosol sections
eol
&&

&& ------------- Ma ter ia l F i s s ion P roduc t , and Aeroso l Names - --------------- -
&&

&& Section 3.2 1, p. 3-13

&&

rateria l
compound

n2 02 && Air
h2cv h2cl && Steam and water
conc ss && Structural materials

&&

& & - - --- - --- - - - - - - - ---- - --- -- - - - R e a c t o r T ype - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -
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t
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.

El:,

^1e

; z
._

-

,

<

T 3

-'. ggt
_ _

.&&--;Section 3.2.2, pi 3-17i
&& ,

~

, n .
-

; thermal __ .&h Vater-cooled eactor
:. gg -

^= | g g . . .. . . . . . .. . . . .. . . . . . . . . . .. . . D+ t Sp t i o n s A -- - -- - - -- - - - - - -- - - - - - - - - - - - - -
.

p JL& _ ..

"&&'Section_ 3.2.3. p. 3-17..
' && -

'' flows - 4

Lts ' .
-s flow pathsJunction 1 - Rom ik to Balance of Phnt, in,c &&
'

-

i&&- '1, 2, 3.

&&-s '

area (1.5) * 8.88. && Cross-sectional area of. flow path (m2)
c3: ay1(1.5) = 14.6'- ;4& Ratio of area to inertial length, A/L (m)-

.

cfc(1,5)'=1.00 && Flow loss coefficient
&& -
&& LJunction 2 - Room-105 to Room 113, includes only flow path 4.
&&

'

_ area (1,2',=12.6:
- ' avl (1,2)- = 20.7

'

''

~&& cfc(1.2)E=-1.00-
' &&T Junction 3 - Room 113 to. Balance of Plant includes only flow path 5.

,

' L& ' +
* - area (2,5)=.0.892.

* Y-- ' avl (2,5)--=.L46-
rt 'cfc(2,5) = 1. 0 --

~

- &&
-- && Junction'4 Rcore 113 3o' Aoom 115, inches only flow path 6.
t&&

; area (2,3)=.1.95:
-;ay1(2,3):-= 3.2 t
cfc(2,3)'=11.0

'

L && : Junctiod 5 - Room 115.to Balance of Plant, includes only flow path 7.
_' i ta ::

7;5 ' s area (3,5)= = -1.95
" avl (3,5)E= 3.2s,

' . - . cfc(3,5) i=11.00-

i: :&&E
&& -Junctiove 6 - Room 115 to Room 236. includes only flow path 8.
gg:

- -

irea(3,4) = 2 97"
J Jay 1(3,4)-'=14.88L

=cfc(3,4)i = 1.00--
-&&'

:&& : Junction 7 - Room 236 to Balance of Plant -includes flow paths P,
&& -

~

.10, 11, 12 /_ anti 13;
.&&:

area (4,5)'-29.1-:
? avl (4,5)f=~157,

.-cfc(4,5) = 1.00
, . .

A : && ;_ .
I" && ? Junction 8 - Balance of Plant to environment, includes only blowout

: && 1 . paths.
&& '

iarea(5.6)=465-
"av1(5,6) i 250.
-cfc(5,61:= 1.00

~ " T&& s implicit ~

. &&i(dmpout<

'

.&&|Compartmentanhjunctionelevation. data, s

- && -
&& Compartments

>
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* i

a

, 1 ..

&& . . . .

.

.

+

. - -c'evc1(1) = 169. && Center of mass elevation for Rm 105 - (m)=
elevc1(2) ' =.169. && Center of mass elevation for Rm 113 (m)'
elevc1(3)! = 163, && Center.of mass elevation for Rm 115- (m):

~

elevel(4): = 175. && Center of mass elevation for Rm 236 (m)
Jelevcl(5) ~= 185. && Center of mass elevation for Rm BOP (m)
elevc1(6)'=185. && Center of mass elevation for' Envit onmert (m)

&&-

. && Junctions
' &&

elevfp(1,5).167.
elevfp(5,1). 167.

clevfp(1,2) 170.
.

elevfp(2,'1)=170.

elevfp(2,5)= 172.-
elevfp(5,2)=.172.~

elevfp(2',3)= 170.
.elevfp(3,2)=170.

elevfp(3,5). 170.
elevfp(5,3). 170.

elevfp(3,4)=172.
elevfp(d,3)=__172. ,

elevfp(4,t).1/3,
elevfp(5,4).173.

.elevfp(5,6)=211.
elevfp(6,5)=-211. ,

&&

.g & ,..... . . . . .. .. . .. . . . . ... . .. Ae ro s o l Op t i on s --- - -------- ----- - ----- - - - - -- - -
&&~

&&'.Seciton 3.2,4, p. 0-29
. &&
' && ' aerosol.

- && h2av 1.0e-8 0,093
&&
g3............................... Times---------+--------------------------
&& -

~

&& L Yuction 3.2.6,=p 3-36.
-&&
times

1800. && Maximum CPU time limit (s)
O. && Problem start time (s)

- && .
- && Time zone data

&& .
&& . System- Edit- End of

- && - Ts. Ts one
(s)&& ----- ------ ------

1. 10. . 10.
.5. 50; '100.
20. 200. 500.
50. 100. 1000.

ga .........'........ ....-50. 100. -7200.

-eo*
&&

_

- gg . . . .. . . . . . . . . . . _. . . . .. . . . , Ba t p u t Co n t r o l - -- - - - -- - -- - -- -- --- -- - -- ------- -
&& -1

&& LSection 3.2.7,-p. 3-38
&&<

.shortedi =2 'JA System ts between short vdtts
- longedt =1 _.E4 Ts' edits between lang edits-

M-280
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,

-- prflow && Print-intercell flow da'ta
praer- &&- detalled aerosol inventories
priow-ci && - lower-cell model

. prheat && heat transfer structure model
prer.gsys &% engineered system model
title

B&W Plant Auxiliary Bui)1tng Steam Propagation Model-
Five Compartment Model -- BS-5

&&
; &% ^

( _ && ========,============ Cell input and Cell Control ==========================
~ &&

&& dection 3.3, p. 3-4C
&&

g g . . . . . . . . . . . . . . . . . . . . . . . . . . . C e l l 1, R oom 10 5 - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -
cell I
control-

nhtm=3 mxslabell . nsoatm=0 nspatm=7-.naensy=1 jconc=1 jpool=1
tol

_ title'
p Cell .1, Room 105 -
[ && '

&& : Upper Cell Ir.put
&&-

-geometry. 1.134e3 5.49 && Cell volume and height (m3,m)
satmos =3 && Number of materials

1.01e51 && Pressure (Pa)
t-. 305. . && Tenperature -(K)

n2 = 0.75 : && Initial nitrogen fraction
o2 = 0.20- && Initini oxygen fraction
h2cv = 0.05 && Initial water vapor-f* action

struc -
name- = Celling && Name of structure
t ypo ' = roof - && Type of structure
stape = slab && Shape of structure
nslab - =:10 '&& Number of nodes in structure
chrlen- .= 18.7 && Characteristic length of structure (m)
slarea = 295. && Area.. (m2)
tunif = 305. -&& Initial uniform temperature (K)
compound =. 'conb conc conc conc conc conc Conc conc conc conc
x- = 0 046 .092 .138 .184'.230 .276 .422'.368 .414 ,457 && (m)
col

&&- . _

name - .= Valls && Name of structure
type, = wall && Type of structure
shape = slab _ _ && Shape of structure
nsiab = 10 && number of nodes in structure
chrlen - 5,49 ' && Characteris .tr length of structure (m)
slarea = 298. && Area- - (e?)
tunif = 305. '&& Initial uniform temperature (t)
compound = conc conc conc conc conc conc conc cone conc conc
x- . = 0. 035 .070 ,105 .140 .175 .210 .245 .280 .315 .351 && (m)

_. eoi
"&&

Metals && hame of structurename a

wall - && Type of structuret ype =

shape- = slab, .&& Shape of structure
-nslab '=.10 && Number of. nodes in structure
chrlen =_5.49 && Characteristic length of. structure- (m)
slarea .= 46. && Area . (m2)
tunif . = 305. !& Initial uniform temperature = (K)

-compound ~ = 0.031 .002 '5; .004 .005 .006 .007 .008 .009 .013 && (m)
= - ss ss ss ss ss ss ss ss ss ss

x' ,

. ..coi~
&&

-condense
ht-tran ~ on on on on on
overflow : 1-

,

M-281
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1-

&&

&& tower cell input
-- &&

low-cell
geometry. 295. && Area of layers in lower cell (m2)

bc = 305. && Basemat boundary condit'on temperature (K)
concrete

compos = 1 && Number of materials
conc &% Material
43200. && Mass of material

temp = 305. && Initial temperature
eol
pool

temp = 305. && Initial terr .erature
eat

eot
&&

&& Engineered safety systems
&&

engireer Spill 1 1 5 .152
ovarflow 1 5 1.74

eet
&&

&& ----- - ------------------ Cell 2. Room 113 -------------------------------
cell 2
control

rihtm=3 exslab=ll nsoatm=0 nspatm=0 naensy=1 Jconc=5 jpool=1
cot
title

Cell 2. Room 113
&&

&& Upper Cell Input
&&

geometry 3.794e2 6.10 && Cell volume and height (m3,m)
atmos =3-

1.01e5 && Pressere (Pa)
305. && Temperature (K)

o2 = o.20
n2 = 0,75

h2ev = 0.05
&&-
struc

name = Ceiling && N*me of structure
type = roof && Type of structure
shape = slab && Shape of structure
nslab = 10 && Number of nodes in structure
chrlen = 17.7 && Characteristic length of structure (m)
slarea = 86.4 && Area (m2)
tunif = 305. && Initial uniform temn=rature (K)
Compound = Conc Conc Conc conc Conc Conc conw Conc Conc conc
x .=0. .031 .062 .093 .124 .155 .186 .221 .252 .283 .305 && (m)
eat

&&

Valls && Name of structurename =

wall && Type of structuretype 4

slab && Shape of structureshape =
*nslab 10 && Number of nodes in structure=

5.49 && Characteristic length of structure (m)chrlen =

254. && Area (m2)$larea =

305. && Initial uniform temperature (K):ein t f =

compound = conc conc conc conc conc conc conc conc conc conc
0, .010 .080 .120 .160 .200 .240 .280 .320 .360 .396 && (m)x =

eoi
&&

name * Metals && Name of structure
type = wall && Type of structure
shape = slab && Shape of structure
nslab = 10 && Humber of nodes in structure

M-282
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<g ,

. N ,3

.~;
.

thrlen - . = 5.49 - && Characteristic length of structure (m)
-slarea!'=f46. . && Area ~

-

(m2).

Ltunif . k 305. f 6 Inttial unifom temperature (K)' ,

compound =' ss . ss ss ss as - . ss $s - ss : ss ss t7
x .' = Oc a001 --.002 .003 ~ ,004.-.005 .006 .007 .008 .00* .013 L& (in)
eot '

&&-
" , cendense.-

, ht-tran Jonion on on on - _

i overflow '2
; &&: ,

&& . Lower cell input
.&&

'*

low-cell-
geometry = 86.4 && Area of layers in lower cell (m2) '

bc = 305. && Basemat bouncary condition teicerature (K)
|; concrete
i-- compos = 1 && Number of materials

conc- && Material
i19000. && Mass of material (kg) l

,. _ temp := 305 ;&& Inittal temperature .(K).

,

eot-
' pool ,

-- temp: = 305. && lattial temperature-
eot

.&& .
.

"

?&&t Engineered safety systems -.

&&i
~ Spill''l' 2' 1 0.0

..

enginee-
overflow .2=1 3.05

eot
&&<

&g .'... ....... ...... ... ... . .. - C e l l 3 , R oom 115 ----- --- ------ -- -- -- ---------

- cell 3 -

>

' control.
nhtm=3~1mxslab=11 nsostm=1 nspatm=10 Lnaensy=1 Jcenc=1 jpool=1

eo t}.
title-

Cel)'3, Room 115-
&&~

~

.&& Upper Cell Input'-
&&

~

Igeometry25.267e2 5.49'&#' Cell. volume and height- -(m3,m)-

atmos := 3 /
1.01e5 && Pressure
305. && Temperature

o2:;= 0.20

n23 = 0.75
h2cv'= 0.05 -

. source =1;
&&

. :- 8& Blowdown of RCS - Oconee blowd,wn.. void fraction 1. af ter 500 seconds
'

'

-h2ov?.* 4-
.iflag'= 2

.t: O. 500. 501. 4000,=-

190.5- ~190.5 '36.3 36.3mass' = -

/enth-'=' --1356000. 1355000. -2747000. 2747000.
,

eat
[&&:
- st ruc -.

'name: ' = Celling; '&& Name of structure
-type' =. roof -. && Type of structure
Jshape = slab '&&. Shape of: structureg

t 'M-283
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1-

-

-

nslab :* 10 '&& Number of nodes.in structure
:- chrlen = = 14.6 -L& Characteristic length of structure - (m)

slarea = 107. && Area' . . .. (m2)
tunif. -= 305J && Initial unifom temperature.- (K)
c:mpounda. conc conc conc conc conc conc conc conc conc conc
x . = 0. .031.'062. 093 s124 .155 .186 .221 .252 .283 .305 && (m)
eot

&&

naca e Valls- && Name of structure
type - - = wall

slab .shape a

nslab 10-=

chrlen~= 5.49
'slarea = 241._
tunif- = 305.

. compound = - Conc conc Conc Conc Conc Conc Conc conc co'tC Conc .
0, .031.062 .093 .124 .155 .186 .221.252 .283 .305 && (m)x =

col
. &t 1.

2

- type--
' = Metals. && Name of structure-name-

,

= wall-. && Type of structure
<

shape; '= slab -&& Shape of structure |

nelab - = 10 && Number of nodes in structure
chrlen- = 5.49 ~ && Characteristic length of structure (m)
slarea i 46. ,&& Area- (m2).
tunif. = 305. && Initial _ uniform temperature (K)
Compound t- ss: ss ss ss se- as os - ss . ss as
x- * 0, .001 .002',003 '.004 .005 .006 .007 .008 .009 .013 && (m)

> eot
- L&

condense 1
.. ht-tran on on-~on on on
overflow 3

f|; &&
._

:

.&& Lower cell input -|

|- &&

!~ low-cell.
'

- geometry = 107. -&& Area of layers in lower cell (m2)
bc: = 305. && Basemat boundary condition temperature (K)
concrete

= compos = 1 && Number of_ materials
conc .&& Material
23500 && Mass of material.

. temp = 305. ,&& Inittal temperature
eal

~

pool
-

temp = J05. && Initial temperature
: eoi

toi.

&&

&& Engineered safety systems
&&-
engineer- ' Spill'1~3 2 0,

. overflow 3 2 -3.05
: eat-

&&

&& . a....._.......-....... .. Cell 4.. Room 236 -------------------------------
cell 4~-

- control . -
.

nhtm=2 -mxslab=11 nsoatm=2 nspatm=000 ,Jconc=1 ,jpool=1 naensy=2
nsceng=1 nspeng=4

:eoi
title?

L: Cell 4~ Room 236
&& .

p && ' Upper Cell. Input.
&&

geometry;2.520e2 5.49 && Cell volume and height (m3. m)

M-284:,
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- t

* atmos =3
1.01e5 :&& Pressure

.

'305. && lemperature.
3 o2 - ~= 0.25=
n2 = 0.75

&&.

h2ov y 0.05

- struc-
name- = Valls && Name of structure

-type. = wall && Type of structure
shape: = slab && Shape of structure

-nslab- = 10 '&& Number of nodes in structure
chrlen = 5.49 .&& Characteristic length of structure (m)

- slarea ,*-450. && Area (m2)
tuntf = 305. && Initia! uniform tem erature (K)

,,

compound =- conc conc conc conc conc conc conc con:: conc conc
x. = 0, .015 .030 .045 .060 .075 ,090 .105 .120 ,135 .152
ect-

&& .
name == Metals && Name of structure-

:- type - = wall. && Type of structure
shape- = slab && $hape of structure.,

nslab- = 10 && Humber of nodes in structJre
.chrlen' = 5.49 && Characteristic length of structure (m)

~ slarea -.= 46. && Area . (m2)-
>tunif ..= 305. && Initial uniform temperature (K)
-compound i=_ ss ss--ss ss ..ss ss ss ss ss - ss

= 0. 001.002 -'.003 .004 .005 '.006. 007 .008 .009 .013 && (m)-

eot+

- && --
'

~ condense-

ht-tran on'. on on on on
overflow 4-

- &&
&& 1 Lower cell input
&&

. low-cell
.geometryE 01.9 - && Area of layers in lower cell (m2)~

bc .= 305. && Basemat boundary condition temperature (K)
concrete

. compos = 1 && Number of materials
' conc -&& Material

6730. -~&& Mass of material
temp = 305. && Initial temperature

eot
. pool

.

_&& Initial temperaturetemp = 305.
col

eoi;

&&

..
&&. Engineered safety systems~

L' && :
&& _ Spillage from Room 236 to Room 115 via the connecting pipe chase
&&

~

: engineer . Spill 1~ 4 3 5.79
overflow 4. 3. 0.025

eo t -
&&
'&& _ Fire water sprinkler system, activated on bigh' temperature.,

&& :
engineer - Sprink1r-' 2 4 4 0.

spray .

(m)
_

:spdlam a. .001 && Spray droplet diameter
sphite = 5.49 && Spray fall height' (m)
spsttm = 373. .&& Temperature at which system' activates (K) ,

eot-
source = 1 . && Sprays provide 336 gpm (21.1 kg/s) after

^ h2ol. = 3 && activation-

= M-285
.
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A

fi: ..
,

_,

.

,-a:
. |.-i
4

4

' -iflag = 2 --
t' 0.0 - -100. 1. 00e 5 .

- mass' = 21.1- 21.1 21.1
tempt = 305. 305, 305,

ec t -
^

001~--

&&
ggr......................... Ce11 5 Balance of Plant -------------------------.

- cell 5 --
control

;f co t .
- tttie .

Balance of Plant..:
.

; geometryf1.87e5 38.8
,

atmos =3 1.0le5 ,305.
o2 0.20'

-n2 0.75
-h20v 0.05

..._......................-- Cell 6, Envtronment ---- r- --------------- ----,
;11 6

,

control'
eol
title--

Environment Cell
geometry 1.e10 -1.e30-u

- atmos =3 1.01e5 305.
[ 02 0.20

n2 0.75~
h2ov 0.05

,

- eof

t '.

| t -

-

,

I

|

|.

t

[' $_

, * 9

+

l e

t
'

5

._

$ g

i ,

,_ , N. I
,

-j.. .
t s
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[ LISTING 15 - CONTAIN Input for BS-se
w
)t
4 && .... m .......... m . ... sod,i cesc r ipt ,on .m..m..m.mm.....m..( &&

&& File:
&& -

&& nt005e md1
}[ &&-

L& Description:
g. &&
- && BS-5. This input deck describes a five volume model of the B&W Plant

4.& aux 111ary building, The roons modeled are 105, 113. 115, and 236.
&& 1he steam source is a 6 inch break in the HPl pump suction piping in3
&& room 115. Break flow is 1 tatted by the 2.5 inch HPl inject ton piping.
&& - This model ooes not include mater aerosols (the dropout option is used).
&&

; &S a. this modification uses an Oconee blowdown f rom the B&V CSAU study
&&

&& b, this modification uses an 0:once blowdown free the B&W CSAU study
&& modified so the break enthalpy corresponds to fluid with a void
&& fraction of 0. before 500 seconds, and 1. sf ter 500 seconds.
&&

&& c. this modification adds 1000 lb of metal mass to each compartment.
&&

&& d. this modification charges the 1000 lb of metal mass to 10,000 lb.
'&&

&& e. this modification changes the 10,000 lb of iretal mass to
&& 100,000 lb.
&&

r && Written by:
&f. -

&&- John Schroeder 7/91
&&

&& - -.m m m.m..= Machine Control Input == = = = m m = = = = =
cray
eat
&& .. - . - m .... = = = = = Gl>bal input *== = = = = . m m = = = = = =

&&

&& - Section 3.2, p. 3 11
&&

&& Atmospheric Geses
&&

&& Material Description
gg ........ ............

&& 02 oxygen
&& ni nitrogen
&& h20v steam
&& h2ol water
&&

ontrol
ncells =6 && Number < ells
ntiti =2 && Number , t4tle lines

ntrone .$ && Number of ..;te zones

nac =0 && Number of aerosol groups
nsectn =0 && Number of aerosol sections

act
&&

&& ------------ Mater ia l, F i s s i on P roduct , and Ae rosol Namrs ~~-------------
&& 3

&& Section 3.2.1, p. 3-13
&&

material
compovid

n2 c2 && Air
h2ov h201 && Steam and water
conc ss && Structural matertals

a
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- - - ---- - - - - - - - - - - -

-

,

X

4

&&

& , && - -- -- - --- -- - -------------e R e a c t or. T ype ---- - a -- - - -- -- - - -- -- ---- - - - - -
L && ' .

..

.b. . .' &&'.Sectton 3.2.2, p. 3 17-
'&&. . -

thersa1 && Water-cooled rr. actor
&& -

& & . . . . . . . . . . . . . . . . . . . . . . . . . . . F l ow O p t t o n s - - - -- - - -- - -- -- -- - - - - - - - - - - - - - -
"

&& : ..

i

s&& 'Sectton 3 *,3, p. 3-17.
&&

flows
&&-
&&: Junction 1 - Room 105 to Balance rif Plart,' includes flow paths
&& 1, 2, 3.

- &&

D area (1,5)=8.88 && Cross-sect tonal area of flow path (m2)
av1(1,5) = 14.6- && Ratic of hrea to inertla! length A/L (m)
cfc(1,5) L = 1.00 && Flow lost coefficient-

'&&
&& Junction 2 - Room 105 to Room 113, _ includes only flow path 4.

A &&

area (1,2) = 12,6A

avl (1,2) = 20.7'
sfc(1,2) = 1.00 '

&&

&& Junction 3 - Room 113 to Balance of Plant, includes only flow path 5.
&A

' area (2.5) = 0.892
.ay1(2,5) = 1,46
.cfc(2.5) = 1. 0_ -

1 &&

&& Junction 4 - Room 113 to Foam 115. includes only flow path 6.
' && -

- ' area (2.3) = 1,9$
av1(2,3) = 3.2
cfc(2,3) = 1.0

'

&&
-

&& Junction 5 -. Room 115 to Balance of Plant, includes only flow path 7.
&&.

area (3,5) = 1,95
-6 : avl (3,5).= 3.2

cfc(3.5), = 1,00-
&&

&& Junction 6 - Room 115 to Room 236, includen only flow path B.
&& .

area (3,4)s= 2.97
avl (3,4)-'= 4.88..s

cfc(3.4) = 1.00
&& -

&& Junction 7 - Roorn 236 to Balance of Plant, ~tncludes flow paths 9,
i: && 10, 11, 12. and 13.

g && ;
h area (4,5) = 29.1-

av1(4,5) = 157.
cfc(4,5)/= 1.00e ._

L: &&-
.

M L&&. Junction 8-- Balance of Plant to environment, includes only blowout*

;. . ' && = paths.
'

&&

area (5,6) = 46.5
av1(5,6) '= 250.
cfc(5,6)/ = 1.00

' && . ^
implicit
dropout

&&<

&&. Compartment and' junction elevatton data

i-
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,, . _;__ hy+ + y '' * - ' 7" ^ ~ ~- -- - ~~ '
_ 7'- - - ' -~' "-

m ;m
~ n ;.

,*" '

4 20 , ,

J . S
_ !

^

, e ,

I

t. -
1

. ' 4

-M'--

-

_'f $ - . , ;u: Compartmentsi'

3L M1 '.
.

_ <

' elevc1(1); = 169. && Center, cf mass elevation for. Rm 105 .(m)'
^

elevc1(2)..=_169i . && Center of mass elevation for Rm 113 -(m)
elevc1(3)-T= 169. && Center of mass elevation for Rm 115 (m);

;

'

~ elevc1(4)}= 175; - && Center of mass eitvation for Rs 236 1(m)s

elevc1(5)" = 185, i && Center of mass' elevation for Rm BOP -(m)s

. - .felevel(6) 185. -- && Center of mass elevation for Enviroment- 6n)
,

.

', && (. .

*

-- && -.- Junct tons i
>" -. _g

'
. ' ele'vfp(1,614167.

,

elevfp(5,1)= 167. I

' ~'etevfp(1.2)= 170.

| 11evfp(2,1)=.170.
,

Jelevfp(2,5}L'72.
elevfp(5,2)= 172;

elevfp(2.3)=.170 4

elevfp(3.2)= 170. - i
.. ..

I

C elevfp(3.5)= 170.:
elevfp(5.3)=-170

'

_

'elevfp(3.4)=.172;
:elevfp(4.3)=-172. _ |

i

'_ -elevfp(4,5)=173,
'elevfp(5.4)=17).

elevfp(5.61=slii
""= -~

4
._

elevfp(6.OW211;
'M?
-gg ..................'... .....- Aerosol Options -4---+------- " ------- -------
. &&

' ~ " : &&iSection 3.2,4. pi 3 29 *

-g.

&&i aerosol
- && 1 .h2cv 1.0e-8 0.693-. ~

gg - - 5
- # .,gg--- - -

-

Times--------------~-------------------
-

.

. && -
*'

.- . .

&&f Section 3.2.6 p '3-36 -
t ; .u

-times'
71800f && Maximum CPU time 1imit (s)

2 "
'

.O. && Proi>lem start t tme - (s)_
:.Me* ;&&: Time' zone data.
; && -.

~*
'&&- System' . Edtt End of+

G- |r-
- && . f- T s - Ts Zone

ty- ,
gg- a....v -.... (s]. . . . -

' :- g:g . 10. - 10., _

5. 50. 100,- .

4 '

J.? - U L 20. - 200J :500J
50.:- i 100. -1000.
50. - 100; :1200c

~

gL'.......,................
..

:eo1_
.- && -

&& --- -- --- ------ +------------ Out pu t Con t ro l - ~ --- --- ------- - -- - - --- - - -
M:4-

~&& Section,3.2.7. p. 3-38-
&& --

-

,
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.n . .
c ,

. - .

,i - ..

. -:shortedt< L e 20 L& System to t.etween short edits
longedt, =1 .&& la edits between long edits
prflow && Prkt 'intercell flow data
praer . 4 && detatled aerosol inventorles
prion-cli . && ' . lower cell model.:-

-prheat; && 7 : heat transfer structure model-
.prengsys - && . engineered tystese model
title

_ B&W Plant ' Auxiliary Building Steam _ Propagation Model--
. .

ftve Compartment Mode) +- BS-5
&& |
&& '
Sg ==== ======-=======-== Ce ll ' I npu t and Ce l l - Cont ro l = == ==== = = == == = = = ==== = == =

_

. && -.s

.&&' Section 3.3, v. 3-40-
&& - - -

_. 1 ^- . gg ... .. . . . . . . . . . ... . . . . . . .. C e l 1 1, R oom 10 5 - -'- -- -- -- - -- - --- - ---- - ---
cell 1-

.

-control
nhtm=3 malab=11 -nsoatm=0 insnatm=7 - noensy=1 ,) conc =1 jpool=1

.

Ieoi-
title . - I

telt 1. Room 105
&&'

&& ttppar Cell input-
&& -

-geometry _1.134e'' 5.49 && Celi volume and height' -(m3. m)
atmosi +3- . && Number of materials

1.01e5 && Pressure (Pa).

-305. && Temperature (K)
n2 = 0,75 && Initial nitrogen fractton
c2 = 0.20 && Initial oxygen f ract ton

.h2cv = 0.05_ && Inittal water vapor fraction
strec: .

&& Name of structure
.

:ntme ;= Ceiling .
.

type = roof && Type of structure'

' ishape . =-slab && Shape of structure-
inslab - - 10 && Number of nodes in structure
chtlen. =|18.7 && Characteristic length of structure (m)

(m2)!slarea~ = 295. && Area' .' .

(K)tunif.. = 305. && Initial untform tempe aturn .
compound = conc conc conc conc conc conc conc conc conc conc

iJ x- ~ = 0. 046 ,092 .138 .184 230 .276 .322 .303 ,414 .457 && (m)
|- : eo t

-&L
,

H name- = Valls - && Name of structure
- = wa ll . && Type of structureL , type'_

shape -= glab && Shape of structure' '

h ?nslab _ ~ = .10 && Number of nodes in structure -
[ chrlen- = 5. 49 . ' && Characteristic lengte .f structure- '(m)

slarea == 298. . && Area . (m2)
'

.tunif- = 305.- && Initial uniform temperature .(K) ;

. compound-_=-? conc conc conc conc conc cone conc conc conc conc
x =- O. '.035 .070 .105 .140 .175 .210 .245 .280 .315 .351.1& (m) - *

,

eof
&& -

'

,
. . .

! ' name -= Metals && Name of structure-
type- ~ = wall && Type of-structure-

||. shape = s lab e .&& Shape of structure
L. nslab - = 10 .. && Humber of. nodes in structure
; chrlen = 5.49 _ && Characteristic length of structure -(m)

p' :slarea = 460, && Area (m2)

|. tunif _.. = 305. && Initial uniform temperature (K) -
' compound -- ss ss ss -- ss s- ss ss -ss ss - ss-'

-=.0. 0011.002;.003 .004 .005 ,006 007 ,008 .009 .013 && (m)x -

eoi ,
&& L

l condense-

__

M-290
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. -

1.

!.

.

n^

'

..ht-tean- on : t a 2- on .- on - on ';-

overflow _
z &&

_ 1

=&&-Lower cellL nputi

&&
' ~

i

, _ low-cell- ,
'

geometry. 295. && Area of layers in lower cell [m2)-
bc = 305. && Basemat boundary condition temperature (K)'

,'concrete .

compos.= l && Number of materials.
'

1 conc && Material i

- 43200. && Mass of material

eot
'

&& Initial temperatureLtemp- * 305.
.

Ipool _
.

"
temp := 305. && Initial temperature-

eo)' i

' eo t
&& - .

'

&& Engineered safety systems
&&
engineer : Spill 1 1 5- .152

overflow =1 -5 1.74 i

eo t -
&& '

,

&& ----- i--------- - ---- - - C e l l 2 , R oore 113 - --------- - ----+ - ---- - - - + --- - - - |

teell 2 ;
control -

nhtm=3 exslaball nsoatm=0. nspata=0 naensy*1 jconc=5 jpool=1-
eat-

: title
. Cell ?, Rom !!3 *

4

&& _ _ _ _

>

&& Upper Cell-input-
-

: &&
geometry 3.794e2 6.10 && Cell volume and height ~(m3. m)

atmos' =3- r

-1. Ole 5 && Pressure - (Pa) ,

' 305, && Temperature (K)
c2 = 0.20

-n2- == 0.75 .

'h2ov = 0.05
&&

:struc
.name = Cetilng && Name of -structure
' type .= roof && Type of structure
shape . = slab . && Shape of structure
nslab- =.10 - ' && humber of nodes in structure

-chrlen "= 17.7 && Characteristic length of structure (m)
- slarea = 86.4 && ~ Area (m2)
tunif- 2= 305. && Initial. uniform temperature (K)-

compound = _ conc c.onc cone conc conc conc conc conc conc conc
x = 0. .031.062.093.124.155.186~.221.252.283.305&&(m)
ect

'&&
name- = Walls && Name of structure
type'-- = wall, && Type of structure .

. | shape- * elab' && Shape of. structure
nslab- = 10 '&& Number of nodes in structure
chtleni= 5.49' && Chat acteristic length of structure (m)
.slarea = 254 && Area .

.

- (K)
(m2),

tunif ' = 305.; && 'nttial untform temperature
compound * conc conc conc conc conc conc conc conc conc conc
x- = 0. 040 .080 .720 .160 .200 .240 .280 .320 .350 .336 && (m) '

.'eoi!
&&

name- = Metals && Name of structure
'

type- = well && Type of structure

i
M-291,
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4 3i
'

9

- ,- .
-

9:- i shape- = slab-- && Shape of structure ,
>nslab = 10 - .&& Number of nodes in structure. _ _ _

|chflen 5.43 - && Characteristic length of structure (m)-=

: slarea e'460, && Area . .
_ _. .(m2)

' tuntf- 305, && Initial uniform temperature (K)=

~ compound .=- -as ss' ss-. ss -ss ss ss . as as -ss
4s x - .i = 0. 001. 002 .003 .004 .005 006 .007 ,008~.009 .013 && (m)

eat--
&&'

condense.
- ht-tran on .on Jon fon on

overflow 12--
. && - ..

&& -- Lower cell' input -
. > && -
-

- . low-cell
geometry = 86.4 && Area of layers in lower cell (m2) ' i

- bc- = 305. . && Basecut boundary condition temperature (K)
concrete a

compos = }= && NJmber of materials - )
conc && Matertal - |

19000. && Mass of material (kg)
temp = 305. ,&& Initial temperature (K)

,

eot
*pool

temp. =.30$; && Initial tengerature *

. .
.ect'

..

' eo l --
&&

&&;; Engineered safety systems'
' && -

engineer Spill'-1 2 lu 0.0 "

: overflow 2 1 :3.05'
- eo t -

J && .
: &g .... .. ..... ..... .. . ... ..... Ce l l 3 . R oom 115 ---- - ---- ----- ------ - - ----- -

cell 3
-. cont rol - .

' nspatm=10 v.aensy=1 ,1 conc =1 -- jpool=1nhtm=3 mxslab=ll nsoatm*l
.eet
title .

'
'

.

Cell 3. Room 115
&&
&& Upper Cell Input - .

.&&

'.

._ _ geometry 5.267e2 5.49 && Cell volume'and height. (m3. m)-
-

atmos. 4 3
'1.0!e5 && Pressure
-305. && Temperature

02 - 0.20=

- . n2- .= 0.75=-
h?ov = 0,05

source =1-
&&

&& Blowdown of RCS - Oconee blowdown. void fraction 1. after 500 seconds
&& .

,

h2av '= 4
'.iflag a 2 .

.

'

, t.
- 0, 500; 501. .4000.

l_

l' 0.5 -36.3 36.3190.5 9. mass =

enth = .-1356000. 1356000c 2747000. 2147000,

j 601.
.

_ gg ..i-

struc
. name = Celling '&& Name of structure

i. _

L -
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,

4

f oof _- 10 Type of structure-type = <

slab- && Shape of structure. shape =

nalabi = 10 - && humber of nodes in structure -

+i

chtleni=-14.6~ && Characteristic length of structure (m)
slarea' = 107. && Area ... _ , (m2)_-

'ituntf . - 305. && Initial untform tempera'ure (K)-

compouth cone conc conc conc conc conc conc conc conc conc
0. .031 062 .093 .124 .155 .186 .221 .252 283'.305 && (m) Ix-' : = .

*
~ eat >

1 && -

Vails && Name of structure-name - =

type.- -* wall |
shape = = slab'
nslab 10=

chrlen 5.49 ~.

slarea._;= 241. '

tunif - = 305.
EcompoundC conc conc conc conc conc. conc conc conc t.onc conc

0. .031'.062 .093 .124 .155 .186 221 ,252 ,283 .305 && (m)x- = .

-eoi
&&

:name' = Notals -&& Name of structure
._ type = wall - && Type of structure
. shape = slab U. Shape of structure
nslab . = 10 && Number of nodes.in structure ;

- chrien = 5.49 && Characteristic length cf structure (m)
{m2).islarea = 450, && Area . .

-(K).tunif. = 305. && Initial uniform tenperature
' compound _ = -.ss . ss . $s -- ss = - ss as ss sa as ss
x -- = 0. 001 .001 .003 u004 .005 .0;G .007 .008 .009 .013 && (m)
eot

&& -'

-condense :
- ht-tran = on . on on ' on n on-

-overflow '3-
- . && -

-- && Lower cell input.
&& :

-- low-ce ll
! geometry = 107. && Area of layers in lower cell (m2)

oc = 305. && Basemat boundary condition tanperature (K)
concrete-

compos = 1- && Humber of materials
conc '&& Material
23500. && Mass of material-

~

_ teg = 305. &% Initial temperature ~

< - eot .
. pool .

_ = 305. && Initial temperature- temp-
- eol.~

' eel-
'&&
'&&- Engineered tafety systems
&&'
en0ineer= Sptil 1. 3 2 O.

overflow 3 2' 3,05

gg

&& +-------- b -- ~~ ----- -- -- - Ce l l 4 . R oom 23 6 ---- ---- - -- ---- a ---- - --- -- ~

cell 4.
control'"s

nhtm=2: exslab=11 nsoate=2 .nspatm=000 jconc=1 jpool=1 naensy42
nsoeng=1 nspeng 4-

eot-
-title . -

-

- Cell 4; Room 236
| && .
&& t)pper Cell Input

.

'

M-293 ,

.x

I *F 2 .s>m*t e T --- 1 = -rv v *%3 +



_-_ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ . - - _ -

&&

georcetry 2.520e2 _5.49 && Cell volume and height (m3. m)
atmos =3

1,01e5 && Fressure
305. && Temperature

o2 = 0.25
n2 = 0.75
h2cv = 0.05

&&

strue
name = Walls && Name of structure
type = wall && Type of structure
shape = slab && Shape of structure
nslab = 10 && h.pter of nodes in structure

Chrlen. = 5.49 && Characteristic length of structure (m)
slarca = 450. && Area (m2)
tunif = 305. && Intial uniform temarature (K)
CON >ound* Conc Conc Conc Conc CDnc Conc Conc Conc Conc Conc
x = 0. .015 .030 .045 .060 .075 .090 .105 .120 .135 .152
col

&&

Metals LL kame of structurename a

wall && Type of structuretype =

slab && Shape of structureshape a

10 && Nstier of nodes in structurenalab =

5.4' && Characteristic length c' structure (m)Chrlen a

slarea =i,, && Area {tr2)
305. && Initial uniform temperature (K)tuntf =

Compound = s r. ss ss- ss ss ss ss ss ss ss
0, .001.002 .003 .004 .005 .006 .007 .008 .009 .013 && (m)x' =

eot
&&

Condense
ht-tran on on on on on
oserflow 4
&&
&& Lower Cell input
&&

low-Cell
geometry = 91.9 && Area of layers nn lower cell (r2)

bc = 305. && Easemat boundary Condition temperature - (K)
concrete

Compos = 1 && Number of materials
conc && Material
6730. && Mass of material

temp = 305. && Inittal ternperature
eet
pool

temp = 305. && Initial temperature

eot
eoi
&&

&& Engineered safety systems
&&

&& Spillage from Room 236 to Room 115 via the cornecting pipe Chase
&&

engineer Spill 1 4 3 5.79
overflow 4 3 0.025

eol
&&

&& Fire water sprinkler system, activated on high temperature,
&&

engineer Sprinkir 2 4'4 0,
spray

spdiam = .001 && Spray droglet diameter (m)
sphite = 5.49 && Spray fall height (m)
spstte = 373. && Temperature at which system activates (K)

eoi

M-294
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- - rn-
!

;q:

,

+
i

''

J..

"m = = tource' ii && j $ prays provid6 336 gun (21.1 kg/s) af ter
- k

:
- h2cl * 3 : && sacttvattoa !
iflag = Z'.

'

. _- - [--

-t. 3-0,0E -100;. = 1. 00e5 '- :-

-

mass .= 21.1 21.1- 21.1 !
tag * 305. 305. -305.

~ '

eos: - t

* coi . . :
-

~

LL . 1

gg .. . . .... . . . . .. . ... ..... . . C e l l 5 ; B a la c e of P l a n t --- - -- -- + -- + - --- ---- -- -
cell 5-
control

- eo g - ?

I
title

Balance'of flant [;

- geometry -1.87e5 -38.8 -
atmos =3 1.01e5 305.

c2 0.20'
;, n2 0,75

. ;

l 'r
^ .' h2cv 0 05

li : && : - - - ..

.. I
.

.

.gg .... .............. ....... Cell 6.-Environment ------- ------------------

cell 6 .

control ->

eo t- -~- - ,

' title _ t-

. Environment Cell:
''

'
geometry-11.e10 1.e30~--
atmos *3 1,0le5 305.

c2 0520
Jn2 0.75=, ,

,
- - ..h2cv 0.05-- ,

eof . .
,

?

&

'

+

1

~ v

- M-295
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LISTING 16 - CONTAIN Input for BS-5f

- && ... m .... m ... m ....... Modei ceseription ... m ...... m ..... m ......i.
-

&&

&& File:
- && -

&& - cnt005f.mdl
. &&
.. && - Description:

&&

&& BS-5. - This input deck describes a five volurre model of the F&W Plant
&& ' auxiliary building. The rooms modeled are 105, 113, 115, and 236.
&& The steam source is a 6 inch break in the HPI pump suction piping in

. && -
'

. _ room 115. Break flow is limited by the 2.5 inch HPl injection piping.
&& . This model does not include water aerosols (the dropout option is used).
&&

,

&& a, this modificat10n uses an Oconee blowdown f rte the B&W CSAU study >

&& '

&& b. this modification uses an Oconee blowdown from the S&d CSAU study
. && ; modified so the break enthalpy corresponds to fluid with a void

&& fraction of 0. before 500 seconos,'and 1. after 500 seconds,
&&

~ && c, this modification adds 1000 lb of metal mass to each compartment.
&&

&& d. this modification changes the 1000 lb of metal mass to 10,000 lb. '

L&

&& .e. this modification changes the 10,000 lb of metal mass to
&& 100,000 lb.
&& -

&&_ 'fc this modification changes the 100,000 lb of metal russ to
&& 1,000,000 lb,
&&

- && Written by:
&& .

&& John Senroeder 7/91
&&

&& ====.====== Machi ne Cont ro l Input ===========* ^

cray
eat
&& == =.-=====..m.m . G loba l i nput == === = =~~*== =
&&

&& Section 3,2, p. 3-11
&&

. && . Atmospheric Gases
&&

&& Material- - Deseriptton
_ && _ ........ ...... .....

&& - of oxygen
&& _ - n2 nitrog;n
&& ~- h2ov steam

! && . h2ol water
,

&&

control
ncells .*6 && Numt,er of cells

ntiti -=-2- && humber of tit)e itnes-
-ntrene- =5- && Number of time zones
nac =0 ' && hurnber of aerosol groups
nsectn =0 && Number of aerosol sections

- eat
&&

&& ------------- Ma ter ia l,. F i ss ion Produc t , and Aeroso l Names ----------------
&&

&& Section 3.2.1, p. 3-13
&&

material-
compound

M-296
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I

>

.b-

|

_ ~ <

j a. _

,

.

n2 of . =&& Air
_

_

|

h?ov h2ol- :&& Steam and water-
conc ss . && Structural materials

~

,

&&

g& ; . . . . . . .. .. .. .. . .. .~ . . . . . -- R e ac t o r T ype - -- - - - -- - --- - + - - -~ -- ~ ~ ~ ~
'

.

&&- ,

&& Section 3.2.2, p. 3-17 ,

ggs

_ thermal '&& Water-cooled reactor
gg -..

-

'

-- && .. .... .. . . ... . . . . .. . . . . . . . i - f low Op t i on s -- " -- - - ~ --- -- -- ---~ ~ ~ ~
. && :

,

. && Sectton 3.2.3, pJ 3-17-
&& '
flo=s
&& '

~ && ~ Junction 1 - Roan 105 to Balance of Plant, includes flow paths
&& = ls 2, 3.-

L- -. && :
i

area [1,5)=8.68 && Cross-sectional area of flow path (m2)-;.

avl (1,5) = 14.6 && Ratio of area to inertial length. A/L (m)
-cfc(1,5)-=1.00 . && Flow loss coef ficient

&&-
&& ' Junction '2'- Room 105 to Room 113, includes only flow path 4.
&& -

area (1,2) = 12.6
=: - evl(1,2) =.20.7--

cfc(1,2).*1.00
&&.
&&. Junction 3.- = Room 113 to Balance of Plant,- includes only flow path 5.

'&&--

ares (2,5) = 0.892
Jevl(2,5)_=._1.46;
cfc(2,5) * 1.0--

&&
&& Junction 4 m.Roon 113 to Room 115, includes only flow path 6.
&&

area (2,3) ? 1.95 -
'

avl (2,3)' = 3.2
cfc(2,3) * 1.0

_ && :,

~ && Junction 5 - Room 115 to Balance of Plant, includts only flow path 7.
C _&&; . .. _

area (3,5) 1,95-.
-avl (3,5)1 4 3,2

..cfc(3,5)- = 1.00''

&& :
- && J Janction 6 - Room 115 to Room 236, includes only flow path 8.*

&&

garea(3,4)=.2.97
- av1(3,4) .-= 4.88
cfc(3,4) = 1.00

&& :
| && ' Junction 7 -- Room 235 to Balance of Plant, includes flow paths 9,-

. && 10, 11. 12 and 13c
~ && '--

. area (4,5).= 29.1-
,'

ay1(4,5)'s-'157.
.-cfc(4,5) = 1.00'

&&
&& Junction 8 - Balance of Plant to environment, includes only blowout
&& . paths.

'&&.
area (5,0).= 46.5
avl (5,6) = 6 0.
cfc(5,6) . = 1,00 -

&&e

.Implicitr-

M-297
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>

+4

m

= dropout
u . ..

&&J Compartment and junction elevation data-
. && ~
&& -Compartments
&&

elevel(1)".=169, ;u Center of mass elevation for R$ 105- (m)
elevc1(2) - 169, u Center 'of. mass elevation for Rm !!3 -. (m)_

elevc1(3) = 169. M Centet- of. mass elevat ton for Rm 115 (m)
elevc1(4) = 175. u center of mass elevation for Rm 236 - (m)
elevc1(S)- e 185. . && Center of mass elevat lon for Am BOP (m)

&&:
_

-&& Center of mass elevation for Environment (m)elevel(6).=185.

u Junctions ~
' u

elevfp(1,5)='167,
elevfp(5,1)= 167 j

elevfp(1,2)=170. '

elevfp(2,1)=170. l

I
'

elevfp(2.5)= 172i
elevfp(5.2)=.172,

elevfp(2,3)417D.
elevfp(3,2)= 170.,

,

-_elevfp(3,5)=170. '

-elevfp(5,3)=170,
.

elevfp(3,4)= 172,
elevfp(4,3). 172.

.elevfp(4,5).173,...

elevfp(5.4).173.
.

. elevfp(5,6)= 211.
elevfp(6,5). 211.

u
u ....... ............. ...... Aerosol Options ----~-- -------- - - -- --- --- -

'- u -.
_ u .S'ection 3.2.4, p. 3-29
- M
-&&' aerosol-

u- h2cv 1.De-8 0.693 -
- u
-gg...........................-Times ~~------------~~~------~--~~-

: - && . .

'

&& Section 3~.2.6, p. 3-36
..u-
-_ times . _ .

-

-(s)1800.. M Maximum CPU ttme limtt
0, .&& Problem start time (s)

- M. __

u ;Ttme zone data=

&&

i && 5ystem. Edit End of
&&- Ts Ts - Zone

; u..............:....- (}
|. 1. 10. 10.

(? 5. 50, 100.
L 20, 200, 500.
' -50. 100. 1000i

50i /200;

u ..........100.. . . . . . . . . . . . .

eot
&&

u .... . . ... . .. . .. .. . . . . . -- Out pu t Con t ro l - - - -- -- - - ~ ~ - - - -- ~ ~ - ---

M-298
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1

5
47

i

'I
!

. && ~ .
~

&& Sectlon~3.2.7V pC 3-38
' &&_ _ . = ,

!:= 2' && System ts between short edits.shortedt ~
' =1 && Ts edits between long edits ;longedt

prflow- && Print intercell flow data
- praer1 :&& -. detallet? cerosol inventorles
priow-il- && lower cell model ,

m prheat && heat. transfer structure model '

prengsys. &&~ engineered system model- |!
'

title
IB&W Piant Auxiliary Butiding Steam Propag>*lon Model.-

JFive Compartment Model -- B5 5
4 && *

= && =

. && ======.=======va..=== Ce l l i nput . and Ce ll Cont ro l ============= = === = ======== ,

,. - && r
-

p* && Section 3.3, p. 3-40 *

&&

&& . . ... . .. . . . . . . .. . ... ... .. . Ce l l 1. Room 10 5 --- - - -- - ---- -- - - - - - - - - - - - - - - ,

- cell 1 . '

control >

nhtm=3 mxsitb=11- nsoatmeD- nspatm=7 naensy=1 jconcal jpool=1
col.

-. title . .
-

Cell 14 Room 105
-&&'
&& Upper Cell input _

_ &&

- geometry: 1,lT4e3 = 5.49 && Call volume and belght P ' m)
atmos ;=3- - && Ns,ber of- materials

~ 1,0le50 && Pressure - '(Pa)
305.. && Temperature = (K)

'

0.75 && Initial nitrogen fractionn2 =

0.20. && Initial oxygen fraction
.

,o2 - =

..

h2ok t 0.05. && Initial water. vapor f raction'
,

- struc
~ Ceiling-: && Name of structurencme- *

,

roof && Type of structuretype =

; shape ' -- = slab. &&.$hape of structure *

nslab. - = 10 && Number of nodes in structure
16,7 .&& Characteristic length of structure (m)-chrlen =

,

'

+

.. (m2)slates 295. && Area=

305J && Initial unif orm temperatore (K)tunif =

- Compound : a cCnC Conc conc Conc conc conc conc Conc cDnc conc a

0. 046 ,092 .138 -.184 .230 ,276 .322 -.36-8 .414 .457 && (m)x- =

; - co l
'ggh.

namu = Valls && Name of structure
- ' type - = wall && Type of structure-

shape - = slab. && Shape of structure-
nsiab is 10 && Number of noons in structure

- ch?len = 5. 0 && Characteristic length of structure (m)
29S && Area

'

(m2)slarea =

innif . .= 305.. && Initial uniform temperature' -(K)
- campound - ce.c conc conc conc conc conc conc conc conc cone -

.x. = 0. 035 .070 - .1051140 .175 .210 .245 ,280 .315 .351 && (m)
'

. toi.
'&&-

name 1= Metals- && Name of structure ,

1 type = wall && Type of structure
shape = slab- .&& Shape of-structure
nslab = 10 && Number of nodes in structure
:chrlen. = 5.49 && Characteristic length of. structure (m)
slarea. >= 4500. && Area (m2)

ntunif = 305. ; && Initial uniform temperature ~(K)
ccmpound...= ss .ss ss .. s s - ss - ss as as ss ss

0. 001 .002 .003. 004 .005 .006 .007 .008 009 .013 && (m)x =

_
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'eoll
r && :<

! condense-.m

'* c- : ht tran .on' on: onion on -
-overflow -12

4&?
.&&ELowercelllnput

_

=1ow-celij
geometry. 295. && Area of layers in lower cell (m2)

bcl.= 305, &L Basemat boundary condition temperature (K):

-concretc-
~ compos..)] && Number of materials

.

&& Materialconc
43200. && Mass of material

- = 305,- && Inittal teirperature

,

col _' temp
.

pool-
e: temp.:= 305. i&& Initial-temperature

eoi_,

- col
' && --

. . i
&& fngineered safety systems
&&

engineer 5p t il - - 1"- 1.- 5 4152
overflow _-1 5- 1.74

s

:'eot .
&& J

_
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_

cell 2-
.

- cor:t rol -1 . -.

. jpool.1
-

nhta=3 exslabell~.nsoatm*0 nspatm=0' naensy=1 jconc=5
' - eat,

title

. .. - Cell 2. Room !!3 '-_

&&

; && 1 tipper Cell input J
R &&->

' *

' geometfy 3.794e2 l S.10 && Cell"velsme and height- (m3. m) *

_ atwos | =,3
1. Ole 5.'&& Pressure

-305; && Terrocrature _
~(Pa)

'

(K) ,

02 - -=-0.20~-
iJ = 0.75

. . . . . h2cv.7 = 0.05 '
-- && -

. ctruc .
.

. _ .'' = name: ' = Ceiling' '&& Name of-struc-ure
'

-type -= roof. && Type of siruch re--
shape _ = . s lab && Shape of structure

- nslab - ~ = 10 : . '&& humber of nodes in structure
,-c chrlen 17.7- && Characteristic length of structure. (m)=
~

:slarea 86,4 ~ 'a& Area.
. (m2)*

tunif' 305. &&.Init141 untform temperature (K)=
,

: conpound= . ' conc conc conc conc conc conc conc cone conc conc
'x! . * 0. 1031 1.062 093 ".124 155-.166 .221 3252 1283 .305 && (mi ,

eal
,

&&=
-

name' = Valls. '&& Name of structure
=typet = wall- ~.&& Type of structure

''

slab && Shape of structureshape- a

ns?sb * 10 && Number of nodes in structure-
'chrlen ' = 5.49 .&& Characteristic _ length of structure : (m)-

slarea -4 254.- -&& Area .. (m2)
. Stunif = 305. : && Initial untform imperature- (K)

'

b ' compound = conc conc conc conc conc conc conc conc conc conc
.x = Of .040 .080 .-120 .160 .200 .240 .280 .320 .360 .396 && (m)

| . eoi'
m-
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:name. * Hetals= ' && Name'of structure,

A -type .* mall. 1 && Type of structure..*

-shape ~ '.= slab && Shape of structure'.
.

'nslab = 10 && Number of nodes in structure
.,

.chrien = 5.49= && Characteristic length of structure (m) . >
' i- -.u? area = 4600< ' && Area - (m2)-

-tunif-- = ' 3 05.- && Initial uniform temperature - - (K)
compound -=- ss' 51 --bs--ss ss - as ' ss ss . ss : ss
x -. = 0, .001 .002 .003 .004 .005 4006 .007.,008 .009 .013 && (m)

-eoi
&&

-condense
ht+tran~-en on on on. o6--

+

1 overflow 2- j
&& - . . . .

&& ' Lower cell- input -
&&

.

low-cell
geometry = 86.4 && _ Area of layers in lower cell

. (K)
(m2) >

bc = 335. && Basemat boundary condition teurerature - .

-concrete.
- ccrnpos ;= 1 && Number of materials-

conc- && Material
. 19000. && Mass of material. _ (kg)

temp:== 305.- .&&- Initial temperature . (K)
_

pool- <._ . .

temp . 305. '&& Initial temperature

' . cot-
&&L
&& Jngineered safeth systems
&&

engineer .. Spill'1 2 1 ' O.0
': overflow 2"1D3.05-

,

est
&&

&& _ . . , Ce l l 3 R oom 115 ~ ~ ----- --- --- -- -- -- ------ -

cell 3 .
. control

nhtm=3 =s.xslab=11 nscatm=1 nspatm=10 .naensy=1 Jconc=1 -jpool=l
~

' eo t -
'

i title

Cell 3,-Room 115
-- &&

~

-&&E Upper Cell input
- && i
: geometry' 5.267e2.:5.49 && Cell volume and height (r3,m).

-atmos = = 3 --
.1.01e5 && Pressurer

-305. && Temerature
*02: = 0.20

n2 = 0.75-
. .. h2cv =.0.05i

,

source l'
&&,

&&1.81c.wdown of RCS - Oconee blowdown', void fraction 1. after 500 seconds
-

h2oV 2*4
W~

Lt. * : 0. 500. 501. 4000.
:fflag = 2--

mass =- 190.5 190.5 36.3 36i3

-enth -1356000. 1356000. 2747000. 2747000. -=

-eot
_
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- struc

_
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_

name~ '.= Ceiling
.

type?,--* roof ' f&& Iype of structure
shape = slab - ~&& Shape o'' structure
nslau'== 10 ' ' && Number of nodes in structure
chrlen?= 14.6e && Characteristic; length of.. structure- -(m)'

. slarea M= 107. && Areal
_

:(K)'
(m2)

tunif 3057 - && Init tal uniform temperature -a

compound. . conc conc conc conc conc conc conc conc conc conc
n

-

x . = 0. .031 ,062_.09? il24 .155 .186 .22) .252.263.305&&(m)-.1

[eot:
:name- = Walls; &b Name of structure

type-~ =-well
_ ; shape = slab-

nslab - = 10
chrlen = 5.49 :
slarea| = 241.
tunif = 3C5.
Ccmpound* conc conc conc conc Conc Conc conc conc conc Conc
x, = -= 0. .031 .062 .093 .124 .156 ,186 221 .252 .283 .305 && (m) ;

. eo t -'

&&:

,

- .name ..= Metals && Name of structure
mall- && Type of structure '=typeJ *

shape -= slab 1 && Shape of structure
- _ ;nslab = - 10 - && Number of nodes in structure-

'

chrlen = 5.49 && Characteristic length of structure _. (m)
:slarea = 4600. -&& Area- On2)
tunif = 305. '&& Initial uniform temperaturc - (K)
compound " a .- ss ss s s .- ss ' ss ss ss ss ss ss

=. 0. 0t.11.002 .003 ,004 ~ 005 .006 .007 .008 .009 -.013 && (m)1x
eoi-

&&'-
condense-
ht-tran- on ca- cn on on

- overflow 3
&&

&& Lower cell input
' L&^

low-cell'
'

geometry = 107. && Area of layers in loser cell (m2)
bc.= 305, && Basemet boundary cond! tion temperature (K)-

-concrete
compos = 1 && Number of materials

-" - conc - && Matertal _ .

23500 && Mass of material
.

temp - = 305. , && Initial temperature
- ea t

pool-
i; . temp:- = 305. && Initial temperature
I- coi

'-eot, '1 ,

p;
_ .&&-

&& ' Engineered safety sy(' ems
|' &&. .

' "

engineer. : Spill ll, 3- 2 0.-
overflow 3 2' 3.05-

eof
&&-

-- gg .a......... _ ...........;-- Ch|I 4; Room 236 - " - - --- " - - "------*---

-cell-4 -
control;'-

! nhtm=2f mxslab=ll .nsoatma2 nspatm=000 jconcal jpool=1 noensy=2- i

'nsoeng=1 nspenga4-
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- Cell 4. Room 236-:

- tA .
&& = Upper Cell' Input

-

gs -
~

-(m3. m)
:- '

geometry ' 2.520e2 ; 5.49' && Cell volume and height:

atmos- -=.3-
1.01 5- && PressureJ
305. && Temperature

c2 = 0.25
: n2.: = 0.75'
h2cv = 0.05

&& ~,

struc
' = Walls;- && hame of structure-name-

' type- = wall &&-Type of structure
shape; = sieb ' && Shape of structure
nslab = 10 - && humber of nodes in structure

-

k chrlen = 5.49 ; && Characteristte length of structure (m)
slarea = 450. && Area _

(m2)

tunif- .= 305. && Initial uniform temperature (K) i

compound =- conc conc conc conc conc conc conc conc conc conc
x = 0. .015 .030 .045 .0f 0 .075 .030 .105 .12e .135 .152
eot-

name * Metals -&& Name of structure
type = wall .&& Type of structure
shape. i slab && Shape of structure

|
- rslab = 10 - && Number of nodes in structure'

~ chilen = $.49 _&& Characteristic length of structure (m)
alarea . = 4600. && Area (m2)

tunif : . = 305. &&-Initial uniform temperature (K1

=- ss- ' as : ss - as . ss~ sa ss ss ss sscompound
n'- = 0. 001,002 ,003 .004 .005~ .006 .001_.008 .003 .013 &&' (m)
eat

&&

sondense
ht-tran on on on on 'on

-overflow ~4
&&
&& Lower cell input

,

&&-
low-ce ll --

_ geometry 91.9 && Area of layers in lower cell
.

(m2)-

- bc = 305. IA Basemat boundary condition temperature - (K)
concrete _. .

..

compos = 1 && Number of materials
. conc && Material
.6730. && Mass of material.

--

- temp = 305. *& Initial temperature'

col
. pool--

temp = 305. '.&& Initial temperature
- _. -col

eol.
&& =

th, Engineered safety systems'.
-- &&

&&: Spillage from Room 236 to Room 115 via the connecting pipe chose
MD
engineer Spill I 4 3- 5.79

' overflow -| 4 .3 . 0.025 -.

eoi
. && .
&& E f tre water- sprii.kler system, acthated on high temperature.
;&&

engineer Sprinkir -2 44 0.
spray

_
spdiam'= 1001 && Spray droplet diameter (m)

_
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1sphtte = 5.49 L& Spray fall height-
. (m)spstta = 373, && Temperature at which system activates (K)

een
'

source = t LL Sprays provide 336 gun (21,1 kg/s) after
:h2cl 3. LL act ivat ion. 'e =

- iflag = 2-:.
t. -' = 0.0 ;100. 1.00e5

: mass - = 21.1 - 21.1 -- 21.1
. temp . = 305. 305. 305,

act'

- ect-
LL-

= gg ....... a .............-- Cell 5, Balance of Plant ------------------ -------
. cell 5 -

- - control'
- act-
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g Balance of Plant -
~

J - Geometryf 1.87e5 : 38.8
Ii atmosa.? 1.01e5-305.

o2 0.20'.
n2 0,75'

i

. .h2cv 0.05
1&.
;gg .......... ............... Cel1 6. Environment -------------- -------------
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+

control'
eot -,

- title
Environment Cell

- geometry : 1.e10 1.e30 -,

_ , ' atmos =3 -1.01e5. 305.
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o2 0.20 '
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h2cv 0,05 1
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