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ABSTRACT

This document presents informacon essential to understanding the risk
associated with iner-system loss-of-coolant accidents (ISLOCAs). The method-
ology developed 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 thee applied 1o
a Babcock and Wilcox (B&W) nuciear power plant. The results from this
apphication 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 — U8/reactor-year,
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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 1ight water reactor (LWR).

The MELCOR Accident Consequence Code Sy-tem (MACCS) was selected for
radiological consequence modeling. The constructio~ of a complete MACCS mode!
for the specific plant under study was not considered desirable. This is
because of the generic nature of the ISLOCA analysis. It was delermined that
plant specific source terms and accident  uences could be normalized to a
nation-wide average site using an existing MACCS model.'' This model is also
adequate for determining the effectiveness of potential accident management
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 was
assumed that the radiological consequences were primarily dependent on
population density when implementing this model selection objective.

Site population factors (SPFs) were developed by the NRT to provide a
me...0d for comparing populations surrounding nuclear plant sites.'? The
factors are intended to be dimensionless measures of tcisl risk within
specified radial distances from a given reactor site. Because correlations
between population distribution and wind direction may significantly influence
risk at some sites, a wind rose weighted formulation of the SPF (or WRSPF) was
also developed.

The SPf: and WRSPFs were calculated for 91 U.S. reactor sites at radii
of §, 10, 26, and 30 mi' " using 1970 census data. The average values of SPF
and WRLPF were then determined for the 91 sites. The difference petween the
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average values and the values for the five NUREG-1150 (second draft) sites
were then determined. These difference are shown below in Table I-1.

U.S. plants,

closest to average ri k conditions.

The

The smallest dev atior i< associated with the NUREG site that is

differences represent the deviation of the NUREG sites from average values for %
1

The Surry 1 site is closest to average risk conditions with respect to

WRSPF data at radii greater than 5 miles.

Within a 5-mile radius, differences

between NUREGC sites are insignificant with the exception of the Zion 1 site.
Since the WRSPF is a better measure of consequence risk and the Surry 1 site
is closest to average for this measure, it was decided that the Surry 1 MACCS

mode)] would be adequate for use in the ISLOCA program,
version of the drafi NUREG-1150 MACCS 1.5.11 input decks for Surry were
these files differ in some places from those used in the

utilized.

The most recent

pre-decisional secend draft of NUREG-1150. The pre-decisional draft utilized

version 1.5.5 of MACCS.

improvements and input error corrections.

files for Surry were obtained from Sandia National Laboratories.

These changes reflect additions to support code
The second draft NUREG-1150 input

Table I-1. Site population factors and wind rose weighted SPFs
Site Name sPFS”  SPFIDT  SPF0’  SPF3Q
Grand Gult 1 0.064631 0.069299 0.091110 0.110164
Peach Bottem 2 0.055669 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
Tion 1 0.636700 0.617710 0.471118 0.42329]
SPFxx = ABS ( (SPFxx)avg of 9I (SPFxx)named site )
Site Name WRSPES'  WRSPF10° WRSPF20"  WRSPF30’
Grand Gulf 1 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
Zion 1 0.809106 0.745092 0.566652 0.517020

WRSPFxx = ABS { (WRSPFxx)avg of 91

(WRSPFxx)named site )}

I-4




A source term and accident sequence for the plant were needed for
incorporation into the Surry MACCS model. Published data for an I1SLOCA at the
reference B&W plant are not available. An ISLOCA was analyzed in a
probabilistic risk assessment (PRA) for the BAW plant Oconee 3;'* and this
information -mployed because

a.) Oconee 3 is also a B&W plant and,
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 BN
reference plant. This scaling was accomplished by using the associated 1SLOCA
accident sequeace modified by the ratio of the thermal powers. This scaling
should not significantly misrepresent the reference BaW plant ISLOCA source
term. On this basis the appropriate modifications of the Oconee 3 "0A data
were incorporated into the Surry 1 MACCS model for I1SLOCA conseguence analysis
of the reference BAW plant.

Radionuclide release during the B&W reference plant’s ISLOCA sequences
can occur through a submerged breach in a flooded £CCS pump room. A scrubbing
decontamination factor (DF) will reduce the actuz! release from the auxiliary
building. Credit was not taken fo- radionuclidc removal by this scrubbing
mechanism in the ISLOCA sequences in the Oconee source terms. [he scrubbing
decontamination factor thus needs to be inciuded in the reference plant’s
consequence analysis. A great deal of uncertainly is associated with the
selection of the appropriate decontamination Tacter to model this effect.'™
Table C-20 of NUREG/CR-4551, Volume 1, provides a summary of expert opinion
for the scrubbing OF 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 composite
distribution is reproduced as follows:

[-5
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Table 1-2. Scrubbing decontamination factor for the containment bypass
sequence with overlying water

# Composite
100 0.13
12 0.26
5 0.38
2 0.c3

These DF values pertain to the V Sequence analysis for Surry. However,
| for the purpose of this amalysis. it is assumed that they are generically
= applicable to a V Sequence for a typical LWR.

To evaluate the 2ffect of decontamination factors on the consequence
messures, ten MACCS cases were run using a range of decontamination factors
, from 1 to infinity. The Dfs were applied uniformly to all the radionuclide
; groups except the nobel gases. This cilculation is scoping in nature and as
- such does not take into account any changes in the emergency response
scenaric, time of release, duration of release, or accident alarm times for
gach source term. The source term timing data were obtained from release
i category 2 of the Oconee 3 PRA. which assumes a 3.5-hour release uwuration
f beginning 1.5 hours following accident initiation and a 30-minute delay after
; accident initiation before general emergency conditions are reached. In
i‘ accordance with the second draft NUREG-1150 analysis, 99.5% of the population
5 within the affected zone is assumed to follow the Surry site evacuation medel,
i‘ which assumes a 1.8 m/s radia)l evacuation speed beginning 2.0 hours following
the dec'aration of general emergency conditions, with 0.05% of the population
maintaining normal activity within the 10-mile evacuation zone.

| A Pr yevsion of the MELCOR Accident Consequence Code System Version

b 1.5.11 (MACCS 1.5.11) was used for this analysis.'”™ The computer code is

: : comprised of a single FORTRAN77 program that consists of three basic modules,
ATMOS, 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 ear!ier modeling capabilities available in CRACZ for the treatment of
variable and/or long-term releases, deposition modeling, dosimetry, emergency

1-6
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1.2 Detailed Input Description

Of the six input files required by MACCS, only the ATMOS input file was
modified from the Draft NUREG-1150 MACCS 1.5.11 Surry Model. These charges
include case-specific input representing the ISLOCA source terms for a range
of decontamination factors, A detailed description of the ATMOS input file
follows:

Variable Name - ATHAM]

_ Purypose - ldentifier for specific ATMOS case (Case Specific).
" E:SE Aa ZORTATNAMIOO] “INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS
: SE-001°

CASE 2: RIATNAMIOO] 'INIA.INP, SURRY, USING B&W PLANT &, RCE TERMS CASE-002'
' CASE 3: RIATNAMIOO] 'INIA.INP, SURRY, USING baw ~LANT SOURCE TERMS CASE-003°
| CASE 4: RIATNAMIOO] “INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-004'

CASE §5: RIATNAMIOO1 “INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-005’
| CASE 6: RIATNAMIOOI “INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-006'
CASE 7: RIATNAMIOO! “INIA.INP, SURRY, USING BAW PLANT SOURCE TERMS CASE-007’
CASE 8: RIATNAMIOO]1 “INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-008’
CASE ©: RIATNAMIOO! “INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-009'
CASE 10:RIATNAMIOO! “INIA.INP, SURRY, USING B&W PLANT SOURCE TERMS CASE-010°
Variable Name - NUMRAD

)
|
| Purpose - Number of radial spatial elements defined in the modei.
| Source - NUREG-1150 MACCS 1.5.11 Surry Model.
| GENUMRADOO) 26
% Variable Name - SPAEND
| Purpaose - Distance in meters Lo the end of the spacial int<.. . 5.
! Source - NUREG-1150 MACCS 1.5.11 Surry Model.
3
*  SURRY
*
GESPAENDOO? 3.22 4.02 4.83 5.63 8.05

GESPAENDOO3 i1.27 16.09 20.92 25.75 32.19
GESPAENDOO4 40.23 48.28 64,37 80.47 112.65
GESPAENDOOS  160.93 24]1.14 3z21.87 563.27 804.67
GESPAENDOOE 1609.34

GESPAENDCO] .16 .52 1.21 .61 2.13
1-8
X
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Variable Name - CMWASHI

Purpose « Linear term of the washout factor.
Source « NUREG-1150 MACCS 1.5.11 Surry Model.
WDCWASHIOO! 9.5E-5  (JON MTLTON AFTER JONES, 1986)

Variable Name - CWASH2

Furpose - The expcnential term for the washout factor.

Source « NUREG-1150 MACCS 1.5.11 Surry Model.

WDCWASHZ001 0.8 {JON HELTON AFTER JONES, 1986)

Variable Name - NPSGRP

Purpose - The number of particle size groups that are used for dry
deposition.

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

DONPSGRPOO1 1

Variable Name - VDEPOS

Purpose - The representative dry deposition velocities associated with
each of the particle size groups.

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

DOVDEPOSOO1  0.01
Variable Name - CYSIGA

Purpose - The linzar term in the expression for sigma-y for 6
stability classes,

Source - NUREG-1150 MACCS 1.5.11 Surry Mode!.

* STABILITY CLASS: A B8 C D £ F

*

DPC:5.GADO1 00,3658 0.2751 0.2089 0.1474 0.1046 0.0722
Variable Name - CYSIGB

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 e 0 E F

*

DPCYSIGBOO! 9031 .9031 9031 .9031 .9031 .9031
Variable Name - CZSIGA

Purpose - The Tirear term of the expression for sigma-z, 6 stability
Source - MREE-Ti50 MacCS 1.5.11 Surry Model.

: STABILITY CLASS: A B ¢ D 3 F
DPCZSIGAOOl 2.5E-4 ].9E-3 2 o3 4 2

Variable Name - CISIGB

1~9
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Purpose - The exponential term of the expression for sigma-z, 6
stabi)itg classes.

Source « NUREG-1150 MACCS 1.5.11 Surry Modei.

* STABILITY CLASS; A B C D £ f

-

DPCZS1GBOC] 2.125 1.692]1 8543 6532 6021 6020

Variable Name - YSCALE

Purpose - The linear scaling factor for the sigma-y function.

Source - NUREG-1150 MACCS 1.5.11 Surry Mode!.

DPYSCALEOD] P

Variable Nme - ISCALE

Purpose - The l1inear scaling factor for the sigma-z function.

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

DPZSCALE0! 1.27

Variaole Name - TIMBAS

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

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

PMT IMBASO0] 800. (10 MINUTES)

Variable Name - BRKPNT

Purpose - The break point in the formula used for calculating the
plume meander expansion factor.

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

PMSRKPNTO0]1 3600. (1 HOUR)

Variable Name - XPFACI

Purpose - Exponential expansion factor number 1.

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

PMXPFAC1001 0.2

Variab'. Name - XPFACZ

Purpose - Exponential expansion factor number 2.

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

PMXPFAC2001 0.25

Variable Name - SCLCRW

Purpose Scaling factor for the critical wind speed for entrainment
of a buoyant plume.

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

PRSCLCWO01 1.

Varfahle Nax’ - SCLADP

Purpose - Scaling factor for the a-d stability plume rise formula.

Source - NJREG-1150 MACCS 1.5.11 Surry Model.

I-10
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14 PRSCLADPOOY 1.

| Variable Name - SCLEFP

! Purpose - Scaling factor for the e-f stability plume rise formula.

| Source - NUREG-1150 MACCE 1.5.11 Surry Model.
PRSCLEFPOCYI 1.
Variable Name - BUILDW

| Purpose - Width of the reactor building in meters.

¥ Source < NUREG-1150 MACCS 1.5.11 Surry Mudel.

| WEBUILDWOO1 40. * SURRY

: Variable Name - BUILDH

’ Purpose - Height of the reactor building in meters,
Source - NUREG-1150 MACCS 1.5.11 Surry Model,

WEBUILDHOO1 50. * SURRY
Variable Name - [NDAT]

Purpose . F1ag to indicate that this is the last program in the series
to be run,
Source = NUREG- 1150 MACCS 1.5.11 Surry Model,
; OCENDATI001 .FALSE. (SET THIS VALUE TO .TRUE. TO SKIP EARLY AND CHRONC)
| Variable Name - IDEBUG
| Purpose - Debug output flag (0 - no debug).
| Source - NUREG-1150 MACCS 1.5.11 Surry Model.
OCIDEBUGOO1 0
Variable Namz - METCOD

Purpose Meteorological sampling option code.
metcod ~ 1, 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 random samples for each day of the
| year,

Source - NUREG-1150 MACCS 1.5.11 Survy Model.
MIMETCODOO] 2

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

MZLIMSPAOO] 2%
Variable Name - BNDMXH

Purpose - Boundary weather mixing layer height.
Source - NUREG-1150 MACCS 1.5.11 Surry Model.

i-11




MZBNDKXHOO1 1000

Variable Name
Purpose
Source -

M2IBDSTBOO! 4
Variable Name
Purpose -
Source -

M2BNDRANOOL 5.

1

Variable Name
Purpose
Source

MZBNDWNDOO] 4.
Variable Name

Purpose -
Source -

T T T, T S g T ————_—— -

(METERS)

1BDSTE

Boundary weather stability class index.

NUREG-1150 MACCS 1.5.:1 Surry Mudel.
(D-STABILITY)

BNDRAN

Boundary weather rain rate,

NUREG-1150 MACCS 1.5.11 Surry Model.

(MM/HR)

- BNDWND
- Boundary weather wind speed.
- NUREG-1150 MACCS 1.5.11 Surry Model,

(M/S)

- NSMPLS

Number of samples per bin.
NUREG-1150 MACCS 1.5.11 Surry Model.

HANSMPLS001 4 (THIS NUMBER SHOULD BE SET TO 4 FOR RISK ASSESSMENT)

Variable Name
Purpose
Source

MANRNINTOO! 6
variable Name
Purpose

Source -

M4RNDSTSO001 3.22

1

Variable Name
Purpose
Source .

MANRINTNOOI 3

Variable Name
Purpose -

Source
MARNRATEDO! 2.
Variable Name

Purpose
Source

- NRNINT
- Number of rain distance intervals for binning.
- NUREG-1150 MACCS 1.5.11 Surry Model.

RNDSTS

- Endooints of the rain distance intervals (kilometers)

NUREG-1150 MACCS 1.5.11 Surry Model.
5.63 11.27 20.92 40.23 B0.47

- RNRATE
- Number of rain intensity breakpoints.

NUREG-1150 MACCS 1.5.11 Surry Mode).

- RNRATE

Rain intensity breakpoints for weather binning
(millimeters per hour).

- NUREG-1150 MACCS 1.5.11 Surry Model.

4. 6.

- IRSEED
- Initial seed for random number gensrator.
- NUREG-1150 MACCS 1.5.11 Surry Model.
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. ISOTPGRPOOS  KR-87 NONE | 45606403
| ISOTPGRPOO6  KR-88 NONE ) 1. 008E +04
. ISOTPGRPOO7  RB-86 NONE 3 1.611E406
| 1SOTPGRPOO8  SR-89 NONE 5 4.493E406
k ISOTPGRPOO9  SR-90 NONE § 8.865E408
| ISOTPGRPOID  SR-9i NONE § 34136404
| ISOTPGRPOI1  Y-90 SR-90 7 2.307€+05
i ISOTPGRPO12 Y-8 SR-91 7 5. 0BOE +06
" ISOTPGRPOI3  NB-95 IR-95 7 3.033£406

ISOTPGRPOIA  ZR-95 NONE 7 5. 659E+06
ISOTPGRPOIS  ZR-97 NONE 7 6. 048 +04
ISOTPGRPO1E  MO-99 NONE 3 2.3776405
: ISOTPGRPO17  TC-99M  MO-99 6 2 1676408
3 ISOTPGRPOI8  RU-103 NONE § 3.421E406
ISOTPGRPOI9  RU-105  NONE 6 1.598E+04
| ISOTPGRPO20  RU-106 NON{ B 3. 188407
| 1SO1PGRPO2Y  RH-105 RU-10. 1 1.278E 405
| 180, PGRPOZ2  SB-127 NONE i 3.283E+0%
ISOTPGRPOZ3  SB-129  NONE 4 1.562E 404
| ISOTPGRPO24  TE-127 SB-127 4 3,366 404
| ISOTPGRPO25  TE-127M  NOME 4 9.418+06
| ISOTPGRPO26  TE-129 $8-129 4 4.200E+03
| 1SOTPGRPO2?  TE-129M  NONE 4 2. BB6E+06
[SOTPGRPOZE  TE-131M  NONE 4 ] . 080F +05
1SOTPGRPO29  TE-132 NONE 4 2. BOBE +05
1SOTPGRPO30  1-131 TE-131M 2 6.947E+05
ISOTPGRPO31  1-132 132 2 8.226E+03
| ISOTPGRPO32  1-134 N 2 7.488E+04
| ISOTPGRPO33  1-134 NONE 2 3.156E+03
ISOTPGRPO34  1-135 NONE 2 2.371E+04
ISOTPGRPO3S  XE-133 1-133 1 8.571E+08
ISOTPGRPO36  XE-135 1-136 i 3.301E404
ISOTPGRPO27  LS-134 NOKE 3 6.501E407
| ISOTPGRPO38  CS-136 NORE 3 1.123E+06
| [SOTPGRPO39  (S-137  MONE 3 9.495£+08
ISOTPGRPOA0  BA-140  NONE 5 1.705E+06
ISOTPGRPO41  LA-14¢ BA-140 7 1. 448405
' ISOTPGRPO4Z  CE-14) NONE 7 2 811406
| ISOTPGRPO43  CE-143 NGNE 7 1.188E+05
| ISOTPGRPO44  CE-144 NONE 7 2.457E407
| ISOTPGRPO45  PR-143 CE-143 7 1.173E+06
| ISOTPGRPOA6  ND-147  NONE 7 9. 495405
w ISOTPGRPO47  PU-238  (M-242 7 2.809E+09
ISOTPGRPO48  PU-239  NP-239 7 7.700E+11
ISOTPGRPO4S  PU-240 (M-244 7 2.1330411
ISOTPGRPOSO  PU-24] NONE 7 4.608F+08
ISOTPGRPOS]  NP-239  NONE 7 2.030£405
ISOTPGRPGS2  AM-241 pU-241 7 1.366E+10
ISOTPGRPOS3  (M-242 NONE 7 1. 408E+07
ISOTPGRPOSE  CN-244  NONE 7 §.712E+08

Variabie Name - ATNAM2
Purpose - Descriptive text identifying the source term., This text is
used to identify specific source terms in the output.
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Case 1:
RDATNAM2001

Case 2:
ROATNAM2001

Case 3:
RDATNAM2001

Case 4:
RDATNAMZ2001

Case 5:
RDATNAM200]

Case 6:
ROATHAMZ001

Case 7:
RDATNAM2001

Case 8:
ROATNAM2001

Case 9:
RDATNAM=D01

Case 10:
RDATNAMZ2001

Variable Name

Purpose

Source

RDOALARMOO1

Variable Name

Purpose
Source

RNNUMREL 001

Variable Name

Purpose
Source

ROMAXRIS001

Variable Name

Purpose
Source

"BAW PLANT

"B&W PLANT

"BEW PLANI

"B&W PLANT

"BAW PLANT

"B&W PLANT

‘B&W PLANT

"BSW PLANT

"BAN PLANT

SOURCE

SOURCE

SOURCE

SOURCE

SOURCE

SOURCE

SOURCE

SOURCE

SOURCE

R e s e i e L S

TERM AS SCALED FROM OCONEE

TERM AS SCALED FROM OCONEE

TERM AS SCALED FROM OCONEE

TERM AS SCALED FROM OCONEE

TERM AS SCALED FROM OCONEE

TERM AS SCALED FROM OCONEE

TERM AS SCALED FROM OCONEE

PRA DF=«1.0'

PRA DF«2.0’

PRA DF=5.0'

PRA DF=10.’

PRA DF=20.°

PRA DF=50,°

PRA DF=100,

TERM SCALED FROM OCONEE PRA DF=1000.'

TERM SCALED FROM OCONEE PRA DF=10000.°

‘B&W PLANT SOURCE TERM AS SCALED Frn M OCONEE PRA DF=inf’

i

OALARM

T Y. N L RER RSN~ T

- Time after accident initiation when the accident reaches
general emergency conditions (as defined in NURFG-0654), or
when plant personnel can reliably predict that general
emergency conditions will be attained

- Oconee Unit 3 PRA, NSAC/60.

1800.0
- NUMREL

- Number of plume segments that are released.
- Oconee Unit 3 PRA, NSAC/60.

- MAXRIS

- Selection of risk dominant plume.
- Single plume release.

1

- REFTIM

- Reference time for dispersion and radicactive decay.

- A value of 0.0 is assumed for this analysis.

This results

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

[-15
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used as the representative time point for the dispersion,
dry deposition and radioactive decay models, resulting in a
conservative calculation.

RDREFTIMOO1 0.0

Variable Name - PLHEAT

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

RDPLHEATO0]1 9.66E£+06

VYariable Name - PLHITE

Purpose - Heignt of plume segments at release (m).
Source - Oconee Unit 3 PRA, NSAC/60.

ROPLHITEOOI 0.0

Variable Name - PLUDUR

Purpose ~ Duration of plume segments (s).

Source ~ Oconee Unit 3 PRA, NSAL/60.

RODPLIDUROOT 12600.0

Variable Name - PDELAY

Purpcse - Time of release for each plume segment (s).
Source - Oconee Unit 3 PRA, NSAC/60.

ROPDELAYDO1 5400.0

Variable Name - PSDIST

Purpose - Particle size distribution for each nuclide group.

Source - NUREG-1150 MACCS 1.5.11 Surry Model.

ROPSDISTOO1 1.0

RDPSDISTOOZ 1.0

ROPSDISTO03 1.0

ROPSDISTO04 1.0

ROPSDISTOOS 1.0

ROPSDISTOO6 1.0

RDPSDISTOO? 1.0

Variable 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 LOR2 CALCULATION
B&W PWR, 177 FUEL ASSEMBLIES, 2568 Mwt, 421 EFPD BURNUP

» NUCNAM CORD CI)

-

RDCORINVOO1 C0-58 8.00E+05

RDCORINVOO2 C0-60 3.00E+05

RDCORINVOO3 KR-85 5.45E+405

RDCORINVOO4 KR-B5M 1.80F+07

ROCORINVOOS KR-87 3.33E+07



ROCORINV006
RDCOR INVO07
ROCORINVO0S
ROCORINVO09
RDCORINVO1 0
RDCORINVO11
RDCORINVO12
RDCORINVO13
RDCORINVO14
RDCORINVO15
RDCORINVO16
ROCORINVO17
RDCORINVO18
RDCORINVO19
RDCORINVO20
RDCORINVOZ1
RDCORTNVO22
RDCORINV023
ROCORINV024
RDCORTNVO2S
RDCORINVO26
RDCORINVOZ7
RDCORINV028
RDCORINVO29
ROCORINV030
RDCORINVO3 ]
RDCORINVO32
ROCORINVO33
ROCORINVO34
RDCORINVO3S
RDCORINVO36
ROCORINV037
RDCORINVO38
RDCORINVO39
RDCORINV040
RDCORINVO4 |
RDCORINVO42
RDCORINVD43
RDCORINVO44
RDCORINVO45
ROCORINVO46
RDCORINVO47
RDCORINVO4S
ROCORINVO4S
ROCORINVOSO
ROCORINVOS]
RDCORINVOS2
RDCORINVOS3
RDCORINVOS4

Variable Name

Purpose
Source

KR-88
RB-86
SR-89
SR-90
SR-91
Y-90
Y-91
NB-95
IR-95
IR-97
MO-99
TC-99M
RU-103
RU-105
RU-106
RiH- 105
SB-127
SB-129
TE-127
TE-127M
TE-129
TE-129M
TE-131M
TE-132
1-131
1-132
1-133
1-134
1-138
XE-133
XE-135
(S-134
CS-136
€S-137
BA-140
LA-140
CE-141]
CE-143
CE-144
PR-143
ND-147
PU-238
PU-239
PU 240
PU-24]
NP-239
AM-241
(M-242
(M-244

- SCLCRW

bt et P} St o D i et s ] bt it B ek Y BB bt L et s et Bt et (I D et B DS AD O IO N S LD S e et et e e e D B 00 B DD B

A2E407
L99E404
516407
36406
148407
.57E+406
LA4E407
16408
166408
17E+08
29408
. 11E+08
16408
L 12E+07
26E407
L08E+07
. eBE+06
.0 4E407
. 28E+06
JJ1E408
098 +07
678406
028407
.95E+07
921407
.01E£+08
AZE+08
.55E+08
.33E+08
L43E+08
J2E+07
.26E+07
575406
.16E+086
.24E+08
.26E+08
.16E+08
.07E+08
L69E+07
.05£+08
.57E+07
L92E4058
LQ2E+04
.00E+04
.54E+06
.66E+409
.21E403
.96E+06
. 15E+0%

- Scaling factor to adjust the core inventory.

- 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:
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RDCORSCAQD]

Variable Name

Purpose

Sources

Case 1:

* ISOTOPE GROUPS:
XE/KR

RDRELFRCOO1 1.0 3.

*

* DF=1.0

Case 2:
* DF=2.0
RORELFRCOO]

Case 3:
* DF=5.0
RORELFRCOO1

Case 4:
* DF=10.
RORELFRCO01

Case 5:
* DF=12.
RDRELFRCOO1

Case 6:
* DF=S0,
RDRELFRCOO]

Case 7:
* DF=100.
RDRELFRCOO]

Case 8:
* DF=1000.
RDRELFRCOO}

Case 9:
* DF=10000.
RORELFRCOO]

3.99E+10

SCLCRW = 2772 Mwth / 2568 Mwth * 3 .7£10 bg/ci
SCLCRW = 3.99E+410

- RELFAC

- Release fractions for isotope groups in release (Case

- The release fractions for Case 1 are based upon the Oconee
Unit 3 PRA values for Release Category 2 which includes

The remaining nine cases represent
application of uniform decontamination factors to the

Q1

.0 6.

0 3.

02

.0 6.

0 3.

& 3.

o

Dependant ).

Interfacing LOCA events,

non-Noble gas release fractions of Case 1.

I
1£-01

SE-01

2E-02

1E-02

.BE-02

2E-03

1€-03

1E-04

1E-05

(8]
3.¢:-0]

1.6E-01]

6.4£-02

3.2E-02

2.7€-02

6.4F-0"

3.2E-03

3.2E-04

3.26-05

TE
3.0E-01

1.5E-

6.0¢-

2.0

2.5E

6.0E

3.0E-

3.0€-

3.0E-

wy

02 7.

-02 3

-02 3

-03 7

03 3.

04 3.

05 3

SR RU

6E-02 2.7E-02

8E-02 1.3E-02

2E-03 5.4£-03

.6E-03 2.7€-03

.0E-03 2.2E-C3

.2E-04 5. 4E-04

6E-04 2.7E-04

6E-05 2.7E-05

.6E-06 2.7E-06

LA
4.1

2.1E-

8.2F

4.1¢

8.2E-

4.1¢

§.1E

4.1E-

-03

03

-04

-04

-04

0%

-08

-06

07
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1.3 Results

The mean values obtained for four measures of accident consequence are
swamarized in Table 1-3 for each of the ten cases run. These include the
total number of early fataiities, the total number of latent cancer fatalities
within a 50 and a 1000 wile radius of the calculational grid, the tota)
population dose within 50 miles in seiverts, and the total economic cost in
dollars. These results are also presented in figures 1-1 through 1.4,

An effort has been made to estimate the effect of overlying water at the
Tocation of the break in scrubbing the release and reducing the radiological
consequences. The NUREG/CR-455] composite DF weighing factors described
earlier were applied to the MACCS results to obtain the consequence measures
presented in Tilie 1-4.

Table 1-3. MACCS results for ISLOCA analysis for a range ¢f decontamination
factors

e o ——

Total Total Number of Latent Total

Number Cancer Fatalities Population Total
Early e e Dose (Sv.) Economic
DF Fatalities 1000 Mi. 50 Mi. 50 Mi. Cost (§)

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

1.00  3.58E-02  4.476+03  §.25£402  2.79E408  1.116410
2,00  2.456-03  2.B4E403 3 B0E+02  1.98E«04  5.11£409
5.00  2.976-04  1.46E+03  2.23£402  1.326404 2
10.00  5.80(-05  B8.92£402  1.626402  9.73(403  1.286409
3
2

-

29E409

9
12.00 A49E-05 7.83E402 1.52€+02 9.11£+03 1.09E+09
50.00 .03E-06 2.56E+02 7.55E+401] 4. 528403 2.38E+08
100.00 1.21E-06 1.43£+02 4.89E401 2.91E403 1.27E+08
1000.00 7.88E-07 2.24E+01 1.16E+01 6.70E402 5.23E406
10000.00 7.65E-07 5.38E+00 3.32E+00 1, 78£402 4 .BOE+04

- IN: INITE - 7.63E-07 3.05E+00 1.976+00 9.50£+01 2.69£403

— 1 o A S .. i i . S et it s .
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Table 1-4. ISLOCA results using NUREG/CR-455]1 composite DF weighing factors
for a V sequence with overlying water

Total Number of Early Fatalities . . . . . . . 6.86f-04
Tota) Number of Latent Cancer Fatalities

DD IS . i ¢ 4 o: oo s e o s ].436403

BRVAEE v . i v e v e AT a3 ' 11E402 |
Total 50 Mile Population Dose (Sv.) . . . . . 1.23£408 |

Total Economic Cost (8) . . . . . .. .. .. 2.35E+09 |

The total economic costs are calculated by the CHRONC module of MACCS
and as a result the economic costs associated with different EARLY cohorts are
not determined by the ccde. MACCS somewhat arbitrarily uses the results from
the last EARLY 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 evaciation and
relocation costs in CHRONC. This distinction is not pointed out by the users
manual for MACCS 1.5. 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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Figure 1-1. Larly Fatality Consequences for BN plant I1SLOCA normalized to a

nationwide-average site.
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APPENDIX J
EXTERNAL EVENTS ANALYSIS
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. (he
analysis was completed in two phases, a screuning analysis and a bounding
analysis, (Because of the low risk calculated in the bounding analysis, a
detailed analysis was not reguired.)

J.1.1. Screening Analysis

A systematic screening of the ext=rnal events was made to eliminate
events that are not likely to be a threat to the piant. The external evenls
were screened feom 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, 1t was determined that
the design basis for seismic Class | structures was controlled by tornado
loads rather than wind loads.

J.1.2. Bounding mnalysis

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
J.2.1. WPl System Interface

The HP1 system consists of two pump trains, each of which branch into
two injection legs. [ach injectior 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 HP] pump
discharge check valve HP-23 {or HP-22). Because the WPl pressure isolation
check valves (PIV's HP-57/69, HP-56/58, HP4B/50, and HP 49/51) are wilded
together, leak testing cannot be performed on the individual check valves,
Therafore, these valves were treated as a single check valve for anaiytical
purposes. Since the MOVs (HP-2A, B, C, and D) are maintained with their
control and motive power circuits always energized, they are consideoed
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 being heated and pr-ssurized, or if the isolation valves
are opened after operating temperature and pressure are reached. There are
two ways RCS water can enter the DHR system via the letdown line:

1. Through the normal letdown MOV's DH-11 and DH-12 and,

-5 Through the MOV-bypass valves DH-21 and DH-23, which are
local -manvally operated valves.

DH-11 and DH-12 are interlocked to automatically close when the RCS
pressure is above 300 psig. However, the interlocks are normally disabled
(per plant teck specs) to prevent inadvertent operation. Normal plant
procedure is to maintain DH-11 and DH-12 in a disabled state by removing their
control ~ower (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 are to be operated.

J-%
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Given that the power supply breakers to DH-1]1 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 (urther,

J.2.3. LPI System Interface

This interface is formed by two check valves (CF-30 and DH-76) in
series. These two check valves form the pressure isolation boundary between
the KLS and tne LP] systems. The system consists of two redundant trains,
with each injection line beirg shared with one core flood tank.

If CF-30 and DH-76 fail, RCS water will back-leak into the (Pl system
and over-pressurize it. LPI over-pressurization at full RCS operating
temperature and pressure wi'l rasult in certain rupturs. The DHR heat
exchanger is the most 1ikely failure location. [If CF-30 and CF-28 fail the
RCS will back-leak into the Core Flood Tank. Howover, because these potential
scenarios 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 ot information on the site region and plant design was made to
idontify al) external events to be considered. The data in the BAN Final
Safety Analysis Report (FSAR), Fire Hazards Analysis Report (FHAR), and other
sources were reviewed for the purpose of minimizing the possibility of
omitting significant 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.
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J.3.1. Arcral lmpact

The closest airport serving commercial airlines fs located 38 miles west j
of the BAW 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 Afrways are designated V232 and V-45 and are located seven miles from |
the site !

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.’

J.3.2. Avalanche

There are no mountains in the area of the BAW 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,
A1l station grade floors are at elevation 585 feet Internal Great Lakes Catum
(1.6.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 additic . 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 (I1.6.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~ ““ ight to a safe and orderly
shutdown condition and maintained in this condition because all other systems
are fully protected.

If for any possible reason the main discharge pipe in the sewer system
fails to handle the estimated probable maximum runoff effiuent into the river,
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 585.0 feet (1.G.L.D.), there will be no threat to the structure from
this probable maximum buildup runoff water '’

J.3.4, Fire
A bounding analysis was performed for this event.
J.3.5, Forest Fire

There are no forests in the immediate area of the BAW site, therefore
forest fires are not a concern.

J.3.6. Hail
Tornado generated missiles govern this event.
J.3.7. lce 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. 1If 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

J-8
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J.3.13. Low lake/River level

A1l cooling water requirements for the B&W plant are taken from the
surrounding lake. The cooling water is supplied to the station’s intake
cenal. This canal is fully closed and is connected to the lak2 via a
submerged 96 inch conduit. This conduit extends approximately 3,300 feet ' to
the lake. The water flow into the conduit is through an intake crib. The
intake crib 1s 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 iz sufficient water impounded in the Class I portion of the
intake structure forelay to provide sufficient cooling water to provide for an
orderly shutdown and to maintain the plent in a safe condition for at least 30
days if the intake canal is isolated from the lake.”'

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

The probability of a meteorite impacting a nuclear power plan® is
negligihle.”?

J.3.16, iissiles

The .tation was designed so that the Seismic Class | struciuies would
withstand tornado effects, These effects irclude credible missi es gereraled
by a tornado. An exception to the (Class | structures -~ the Bora‘ed Water
Storage Tank.’'

A National Guard training center is located 4.5 miles southeast of the
site, The training center is immediately adjacent to the east of (lhe
industrial park. Th' s training installation is used extensively by the
Nationa) Guard. The training includes small zrms {1ving and liwited firing of
40 w.) anti-aircraft ordnance.”’

J-19
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A1l leismic Class I structures are designed and are capable of
withstanding an end-on impact of internally generated missiles. All walls and
siabs of the BAW reference piant 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.3.17. Pipeline Accidents

There are no 01l or gas pipelines within five miles of the B&w site.””’

J.2.18. Seismic

The maximum prohable operating basis earthquake (OBE) is 0.08g; the
maximum possible safe shutdown earthguake (SSE) 15 0.15g.”"

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 ¢ifect 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 scructures. The elevation of this area of the site is
6 to 14 feet above the natural site elevation. This topography feature of the
site precludes the spread of burning flammehles to the station buildings.

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

J-11
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J.2.:0. Tornado

lornzdos are commer in the state in which the BAN refercace plant 1§
tocated. The prnbabi’ity of a tornado striking a point within the one-degree
sguave in which the site *s located is 6.3E-4 (per year). The associated
recurrance interval i once in approximately 1,590 years.’'

The =Yation tas ¢a-igned so that the Seismic (lass 1 structures would
withstand tornado effects. These effocts in-lude credible misziles generated
by & tornado. The BWST 1s an exception to this generalization.””

J.3.2]. Volcanic Activity

¥olcanic activity 1s not possible at the site. There are no active
volcanos in the area of the BAW site

3.3.22. Wind

The Jdesign basis for seismic Class | structures was controlled by
tornado loads ratiec than wind loads.”

J.4. Rounding Analysis

An analysis of the external svents that contribute to the plant’s risk
is included in this section, The events that survived the screening analysis
are fire, internal fiood, and seismic events.

J.4.1, Analysis of Fire lvents

The search for ISLOCA challenyes that might result from a fire event is
based on twc 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.

J3-12
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The ISLOCA event trees from Appendix D were used to identify which
valves should be included in the bounding analysis. In the makeup and
purification event tree, MOV HP.2A could be affected by fire induced failures.
Additional non-fire related failures woild also be required before an 1SLOCA
could occur. In the high-pressure injection system 1SLOCA cvent tree, MOVs
HP-28, C, or D could also be affected by five, Additional non-fire related
fatlures would also have to occur in this case. In the two DHR letdown trees,
ealy Jb . and DI’-12 could be affected, however, the valve motor powor supply
breakers are racred ovt, making inadvertent operation of the valves
incredibie. Finally, the LP'I cvent tree was examined and found te contain no
valves that would be affected by a fire.

For the analysis that follows, the makeup and purification interface is
used as the model to represent all four of the kigh-pressure injection
interfaces. For a failure of any one of the boundary MOVs (M- .2, 8, €, D) to
Tead to an ISLOCA challenge, tae corresponding pressare isolation check valves
would have to fail along with either the HPI/BWST vent line or the pump
discharge check valve. Because the failure mechanism for the A-line check
valves 1s failure-to-close on demand (rather than & '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 1s shown in Figure J-1. The events shown in Figure
J-1 are expleined in the following sections.

1E-F. This event represents the occurrence of a fire in room 236 (where
both HP-2A and its control circuit are located). Previous studies, which used
License Event Report (LER) data from the Nuclear Regulatory Commission (NRC),
indicate that the overall frequency of fires for nuclear power plants is
approximately 0.16 per reactor year vn a plant-wide basis” "' “ais number
was divided by the total number of rooms in the plant (approximately 300) to
obtain a per-room fraguency of §.30-4 per reactor year.

HM1. This event represents the probability that a fire in room 236 will
cause HP-ZA 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 contrels and cabling, all of which would
likely reduce thi . sbability of the valve opening.

J-13
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| fgure J-1. HPI interface event tree for {'re induced ISLOCA events.

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
(1.e. when HP-2A opens and makeup flow is diverted) is assumed to be 1£-3.
This event was taken from Appendix 0. Makeup and purification flow normally
keeps these valves open.

EV1. This event is modcled the same as for the internal events
analysis. specifically, the possibility that the recirculation line from the
4Pl pump discharge to the BUST being left open after completion of the pump
tazt 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 as 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
failure of HP-2A of 1.2F-10/reactor year., Because HP-2B, C, and D, were
assumed to provide identical, independent contributions, the total! frequency
for ISLOCA challenges at the high-pressure injection system interface is then
fou* times *his number, or 4.9(-10.

J-14
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J.4.2. Analysis of Internal Flooding

The BAM plant has four rooms where flooding could result in possible
damage to the HPl isolation valves and associated equipment. fCach room was
looked at in detail to identify the possible sources of flooding.

An internal flood can contribute to an 1SLOCA event at the high-pressure
injection systerr interface by causing motor operated valves WP-2A, B, €, or D
to open. For ane 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 HP1/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 {s affected by
internal flood. The events shown in Figure J-? are explained in the following
seciions., As for the fire analysis, the fiood analysis models only the HP-2A
line to estimate the ISLOCA risk from all four injection legs.

IE-iF. 1Internal flood in room 209 or 236. Room 209 is a corridor
located inside the Auxiliary building next to the BWST heater at elevation 565
fpet. HWF-2C and HP-2D 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 exchanner anu a 3-in. condensate 1ine 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 1ine 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
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,
A continuous 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.

J-1%
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f]luro J-2. HPI interface event tree for flood induced ISIOCA events.

Quantification of pipe rupture in these rooms is based on a random pipe
break frequency of 5.0E-11/hr-ft.” " Assuming 100 feet of pipe in each room
gives:

“requency = (5.0E-11/hr-3t)(100ft)(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. This event is described in more detail in the fire
analysis.

HC1. The probability that check valves HP-57 and HP-59 (treated as @
single valve because they are welded together) fail to close when demanded
(i.e. when HP-2A opens and makeup flow is diverted) 1s assumed to be 1£-3.
This event was taken from Appendix D. Makeup and purification flow normally
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
HP1 pump discharge to the BWST being left open after completion of the pump
test is estimated at 1.3€-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
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probability because this valve is normally free and not seated unless HPZ-A |
I
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 1.00-11/Rx-yr.
This frequency is for ISLOCA challenges resulting from failure of HP-2A.
Because HP-2B, C, and D, are assumed to provide identical, independent
contributions, the total freguency for ISIOCA challenges at the high-pressure
injection system interface is *hen four times this number, or 4 0F-11/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
Zone 1. The minimum distance from the site to a 7one [ boundary is 40 miles
and to a Zone 3 boundary, 75 miles.

Zone | is described as follows: "Minor damage; distant earthquakes may i
cause damage to structures with fundamental periods greater than 1.0 seconds;
corresponds to intensities V and VI of the MM Scale (Modified Mercalli
Intensity Scale of 1931)."

The failure scenario most l1ikely to result in a seismic induced ISLLCA
begins with the failure of the open relay in one of the interfacing system
MOVs due to relay chatter. The normally-open relay contacts are postulated to
¢lose during a seismic event allowing power to be applied to the valve motor
and opening the valve.

Seismicity and Hazard Curves

The hazard curves used in this analysis were taken from a US NRC
sponsored study. This study was preformed by the Lawrence Livermore National
Laboratory. The curves were taken from the Eastern U.S. Seismic Hazard
Characterization Program’ ®. The use of the LLNL seismic curves in the
external event analysis does not imply that other hazard curves are invalid or
not appropriate for ISLOCA analysis. Table J-1 contains the numeric values
obtained from the hazard curve shown in Figure J-3.
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Table J-1. Median

?Tguro J-3. Seismic hazard curve for the B&W study plant.

uazard Curve Values

PGA
Ain (g)

10
.20
.30
.40
.50
.60
70
.80
.90
1.0

Total

Conditional
Bin freq Probability
per year
3.7¢-3 0.025
7.4¢ 4 0.04)
1.6E-4 0.14
6.0E-5 0.3%
2.0E-5 0.62
9.2(-6 0.82
5.1E-6 0.93
2.36-6 0.97
i 4E-6 0.99
8.2E-7 1.00
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’’ together with cabinet
amplification and structural response spectra for the BAW reference plant.
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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 c¢he present analysis.
Specifically, the values for socket-type auxiliary relays normally
de-energized are given below.

Median 0.42
Beta (R) 0.33
Beta (U) 0.30
HCLPF (g) 0.1%5
Failure mode: relay chatter in excess of two milliseconds

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

"
v

where:

¢ = standard Gaussian cumulative function
B = uncertainty concerning the ground motion capacity
p, = failure frequency based on the underlying random variable
associated with ground acceleration A
Py™ given failure frequency value (0.5 in this case)
« given ground acceleration value,

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 ISLOCA to occur, the
corresponding injection check valve would have to fail, and either the pump
discharge check vaive or the HPI/BWST vent 1ine would have to be left open.
The event tree used to mode) the failures at the HP! interface is shown in
Figure J-4.

Ali four MOV'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-S. Seismic frequency of occurrence obtained by differentiation of the
hazard curve shown in Figure J-3. Table J-1 contains the individual
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kiguro J-4. HPI interface event tree for seismic induced ISLOCA events.

frequencies for each PGA interval. Value on the event tree reprasents the
fregquency of w. earthquake of any magnitude.

MM1. Probability that HP-2A opens as a result of a seismic event. The
probahility of this event for each PGA interval is shown in labic J-1. The
value shown on the event tree is an average, weighted over all seismic bins.

HC1. The probability that check valves HP-57 and HP-59 s1reatad 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 ov 1E 3.
This event was taken from Appendix D. Makeup and purification fioe wormally
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 d~mand is
estimate at 1.06-3, and was taken from Appendix D. This is a demand failure
probability because this valve is normally free and not seated unless HPZ-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
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Review of Pressure Fragility Calculations




APPENDIX K
REVIEW OF PRESSURE FRAGILITY CALCULATIONS

As part of the ISLOCA program, a subcontract was negotiated between EG&G
Idaho, Inc. and ABB Impell. This subcontract was for the development of the
fluid system component presture fragilities for the reference BAW 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-Depencent Fragilities for
Piping Compunents, NUREG/CR-5603), was used to calculate the probability of an

n overpressure ruptures in secondary systems. At the request of Dr. John
0'Brien (U.S. NRC/RES), an independent review of the pressure fragility
calculation, methodology and results, was perforned. (his review was
conducted by Or. Everett C. Rodabaugh. The product of that review is
contained in this appendix, specifically two letters dated February 2, 1989
and February 17, 1990,
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Appendix L

Uncertainty Analysis
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Table L-1. Uncertainty estimates for the Reference BAW plant PDS
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Table L-2. Uncertainty results for event tree end-states (sequences).
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APPENDIX L
UNCERTAINTY ANALYSIS

L.l Introduction

An uncertainty analysis was performed in order to provide a more
completa 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
developed using IRRAS' ' for the event trees end-states. IRRAS was used for
the uncertainty analysis rather than ETA-11'7 because ETA-I1 does not possess
the capability for doing uncertainty analyses. However, ETA-11 is much
simpler and easier to use when performing point estimate quantification. As a
result, the ETA-11 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-I11 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,

L-3
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L.2 Results

Table L-1 presents the uncertainty analysis results generated on the PDS
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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38

36

37

38

39

40

41

42

43

LL)

45

4

47

48

Event Tree Name
Sequence Name

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

HPMU
HPMU-37

HPI
HPI-02

HPI
HP1-04

HPI
HP1-0%

HF]
HPI-06

HPI
HPI-07

HP1
HPI-08

HPI
HPI-09

HP1
HPI-1C

HPI
HPI-11

HP1
HPI-12

HPI
HPI-13

HPI
HPI-14

HP1
HPI-15

HPI
HPI-16

HPl
HPI-17

Mean

Median

8.
3.

.51SE-003
. 709E-004

.511E-008
.495E-009

N

W

834E-004
304£-004

1.021E-007

—

55 w-

+ +

+
o

s

+ +

o~ oo wrro

o

.517E-008

.398E-008
.241E-007

.000£+000
.000E +000

.719E-009
.124E-010

.000E+000
.CO0E+000

.681E-009
.140E-010

.000£+000
.000£+000

1.916E-009

oo L et o r O Bt

W w

.810E-010

.683E-006
. 185£-007

.521E-007
.267€-008

373E-010
.18GE-011

.000E+000
.000E+000

J75F-013
.597E-014

1
3.501¢

e s e

L e

oo rs B e

o

n W

MinCut

Stand. Dev.
g.SOOE-OOQ

.306E-003

.520E-003

-003

.522E-008
.959E-008

.065E-007
.637E-007

.387E-006
.043E-006

+0.000E+000
+0.000E+000

2.780E-009
1.003E-008

+0.000E+000
+0.000E+000

8.390E-009
5.520€-008

+0.000£+000
+0.000E+000

1.960F -009
1.678E-008

Je.E-006
.585E - 006

.S73E-007
.440E-007

.960E-010
.791E-009

+0.000£+000
+0.007"+000

.930E-013
J961E-012

5th Perc.

95th Perc.

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

- o wro o on w

N >

o 3

+0.
+0.

1
1

.308E-005
.305E-003

.703E-005
.710E-003

.176E-010
.954£-008

.166E-010
. 749E-007

.863E-008
.240E-006

.000E+000
.000E+000

.653E-011
.104E-008

.000£+000
.000E+000

.055E-011
.424E-008

.000E+000
.000E+000

.937€-012
.499E-009

.978E-008
.364E-006

859k 009
. 585E-007

.793E-013
.854E-010

CO0E+000
000E+000

,332E-015
.279E-012

— U

Minimum
Maximum

. 585E-006
.274E-001

.434E-006

074E-001

.278E-012
,295E-006

.090E-011

1.723E-005

.000E+000
.473E-004

.000E+000
.000E+000

.000E+000
.241E-007

,000E+000
.000E+000

.460E-014
.924E-006

.000E+000
.000F +000

.195E£-014
. 364E-006

.000E+000
.290E-004

.748E-010
.590E -005

.000E+000
.859E-007

.000E+"20
.U00E+000

.000E+000
.303E-010

L-9
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t ~ Iable L-2. (continued)

i
! Seq. Event Tree Nawe Mean MinCut S5th Perc. Minimum Seed
, He. Sequence Name Median Stand. Dev. 95th Perc. NMaximum Size
65 DHR-5D +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
OHR-D-05 +0.000E+000 +0.000E+000 +0.000E+000 +u.000E+000 10000
66 DHR-SD 5.676E-007 5.929E-007 5.351£-005 1.602E-010 54321
DHR-D-06 1.0976-007 2.305E-006 2.140£E-006 9.578E-005 10000
67 DHR-SD +0.000E+000 +0.000£+000 +0.000E+000 +0.000E+000 54321
DHR-D-07 +0.000E+000 +0.000E+000 +0.000£4000 +0.000E+000 10000
68 DHR-SD 4.051E-007 4.473E-007 8.5176E-010 7.970E-012 54321
DHR-D-08 3.E19E-008 2.3B0E-006 1.358E-006 8.067¢-005 10000
69 DHR-SD +0.000E+000 +0.000E+000 +0.000E+000 +0. 000E+000 5432)
DHR-D-09 +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 10000
70 DHR-SD 1.582E-008 1.491E-008 4.931€-011 4.167¢-013 54321
DHR-D-10 1.598E-009 1.209E-007 5.012E-008 7.124£-006 10000
71 DHR-SU 1,986E-004 1.987E-004 2.583E-005 3.076E-006 54321
1 DHR-5-02 1.254E-004 2.417E-004 &6.081E-004 4.704E-003 10000
| 72 OHR-SU 5.930E-007 5.902E-007 2.422E-008 1.514£-009 54321
| DHR-5-03 2.335E-007 1.43BE-006 2.160E-006 ©5.834E-005 10000
' 73 DHR-SU 7.758E-009 7.774E-009 2.353C-010 1.135E-011 5432)
; DHR-S-04 2.666E-009 2.205E-008 2.960E-008 1.07%E€-006 10000
| 74 DHR-SU 6.472E-011 6.980E-011 1.481E-013 9.992£-016 54321
DHR-S-05 5.513E-012 5.384E-010 1.990E-010 2.857¢-008 10000
75 DHR-SU §.839E-007 5.920E-007 2.452E-008 9.867E-010 54321
| DHR-5-06 2.332E-007 1.2B2E-006 2.067E-C06 3.399E-005 10000
; 76 DHR-SU +0.000E+000 +0.000E+000 +0.000E+000 +0.000E+000 54321
! OHR-S-07 +0.000E+000 +0.000E+000 +0.000E+000 +0.000£+00U 10030
| 77 DHR-SU 6.687E-009 6.915E-009 2.08BE-010 +0.000E+000 54321
; DHR-5-08 2.316E-009 1.565E-008 2.603E-008 4.014£-007 10000
; 78 DHR-SU +C.000E+000 +0.000E+000 +0.000£+000 +0.000E+000 54321
| DHR-S-09 +0.000E+000 +0.000£+000 +0.000E+000 +0.000E+0CO 10000
| 79 DHk-SU 4.475E-C10 4.225E-010 4.245E-012 +0.000E+000 54321
DHR-S-10 9.187E-011 1.954E-009 1.779E-009 8.986E-008 10000
80 DHR-SU +0.000E+000 +0.000E+000 +0.000L+000 +0.000E+000 54321
DHR-S-11 +0.000E+000 +0.000E+000 +C.000E+000 +0.000E+000 10000

-11






Table L-2. (continued)

Seq.
No.

- -

97

99

100

101

102

103

104

105

106

107

108

109

110

111

Event Tree Name
Sequence Name

-------------

Mean
Median

+0.000E+000
+0.000£+000

5.924E-012
3.307¢-013

+0.000E+000
+0.000CE+000

1.409E-013
4.329E-015

+0.000E+000
+0.000E+000

3.701E-012
1.251E-013

+0.000E+000
+0.000E+000

6.547€-016
+0.000£+000

+0.000E+000
+0.000E+000

1.106E-013
6.661E-016

+( . 000E+000
+0.000E+000

3.124£-015
+0.000E+000

+0.000£+000C
+0.000E+000

6.618E-013
4.507E-014

+0.000E+000
+0.000E+000

5.523E-017
+0.000E+000

MinCut
Stand. Dev.

+0.000£+000
+0.000E+000

5.007E-0)2
1.227€-010

+0.000E+000
+0.000E+000

8.137€-014
6.354E-012

+0.000E+000
+0.000£+000

2.07¢ 2
1.361t-010

+0.000E+000
+0.000E+000

6.6F1E-016
1.788E-014

+0.000E+000
+0.000E+000

+0.000£+000
1.021€-012

+0.000E+000
+0.000£+000

+0.000E+000
1.470€-013

+0.000E+0C0
+0.000E--000

7.799€-013
5.737€-012

+0.000£+000
+0.000E+000

1.110E-016
7.184E-016

5th Perc.
95th Perc.

+0.000E+000
+0.000E+000

6.439E-015
1.566£-011

+0.000E+000
+0.000£+000

1.110E-016
2.357E-013

+0.000E+000
+0.000E+000

2.331€-015
6.202E-012

+0.000E+000
+0.000E+000

+0.000£+000
1.221€-015

+0,000E+C00
+0.000E+000

+0.000E+000
3.3381 -013

+0.000F +000
+0.00CE+000

+0.000F+000
4.551F 015

+0.000E+000
+0.000F +000

9.992E-016 -

2.029t 112

+0.000E+000
+0.200£+000

+0.000E+000
1.110E-016

Minimum
Max imum

+C

+0.
+0.

+0.
L249E-01)

+0.
+0,

+0

+0.
+0.

+0.
+0.

.000E+000
.000F+000

.000E+000
.153€-008

.000E+007
.000E+000

.000£+000
.319€-010

.000E+000
.000E+000

.000E+0G20
.270E-008

.000£+000
.U00E+Q00

.000E+000
.6F1E-012

00CE+DCD &

0COE+000
000E+G0D

VJ0E +000
000E+00C

00CE+000 !
AB2E-01]

D00E+C00
000E+000

.000E+000
.878E-U10

000E+000
000E+000

.000E+000
.452E-014

54321
10000
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Taw:e L-%.  (continued)

Seq.
No.

-

113

114

11%

116

117

118

119

120

121

122

123

124

125

cvent Tree Name
Soquanco Name

LP

LP1-03

LP1
L0i-04

LP1
LP1-0%

LP1
LP1-06

LPI
LP1-07

LP1
LP1-08

LPI
LPI-09

LPI
LPI-10

LP]
LP1-1]

LPI
LPI-12

LP1
LPI-13

LPI
LPI-14

LPI
LP1-1%

Mean
Median

6.567E-006
1.464£-007

5.789E-007
7.612€-009

7.530E-008
8.597E-010

1.483E-010
6.661E-014

6.057£-011
8.340£-013

+0.000E+000
+0.000E+000

6.350¢-006
1.336E-007

+0.000E+000
+0.000E+000
S
1

.187E-007
.469F-008

+0.000£+000
+0.000E+000

0

0
5.896E-008
6.124€-010
0
0
3
1

.000L+000
.00GL+000

. 596E-008
.821€-010

MinCut
Stand. Dev,

1.055E-006
8.042E-005

8.881£-008
1.516E-005

1.855€-008
1.019€-006

1.043E-9011
1.103E-008

1.043£-011
8.005€-010

+0.000E+000
+0.000€+000

9.756E-007
B.447E-005

+0.000E+000
+0.000E+000

1.694E-007
1.057£-005

+0.000£+000
+0.000E +000

1.156E-008
7.564E-007

+0 000E+Q00
+0.000E+000

4 .062E-009
1.140E-006

Sth Perc.

95th Perc.

SevReERNELERAE BEtSRarEmMPEe ARG RaCTeEEIe SnsstEasswE SeEFWew

—_— w — oo

oo

L

+0.
+0,

3

.386£-009
.477E-005

.685E-011
.399¢-007

.038E-012
.312¢-007

.220E-016
.049E-011

217E-015
.092¢-010

.000E+000
.000£+000

.097E-008
.348E-005

.000£+000
.000E+000

.106E-010
.913E-006

.000E+000
.000( +000U

.667¢-012
.655E-008

000E+000
000{+000

1.182E-012
441£-008

Minimum
Max imum

.000E+000
. 164E-003

.000E+000
.422E-003

SS2E-015
.790E-005

.000£+000
. 100E-006

.000E+000
.235£-008

.000£+000
.000E+000

.000E+000
. 180E -003

.000E+000
.000£+000

.000E+000
.557€-004

. 0C0E+000
.0COE+000

.552t-01%
.225E-00%

.000E+000
.000£+000

.332E-015
.042E-00%

Seed
Size

54321
10000

54321
10000

54321
10000

54321
10000

54321
10000

54321
10000

54321
10000

54321
10000

54321
10000

54321
10000

54321
10000

54321
10000

54321
10000
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Steam Propagation Analysis for the
B&W Plant Auxiliary Building
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M-43,
M-44.
M-45.
M-46.
M-47.

M-49,
M-50.
M-51.
M-52.
M-53.
M-54.

M-85.

M-56.

M-57.

Table
Table

Table

. Auxiliary building pool depths resulting from an HPI pump suction

line rupture ;broak sequence 5). The discharge limiting flow area
W T g e R R S R S L A )
BAW CSAU SBLOCA nominal case primary and secondary pressures
g]ottod SRRAREE RPROBTAOE LI, o o v e s n e d e
&W CSAU study SBLOCA nominal case primary loop temperature
plotted against transient time. . . . . . . . . . . . o0 ... ..
BAW CSAU study SBLO”A nominal case break mass flow rate plotted
SERTHEE THUREMIAL LABE, & vt e S e R R s R A e e
W CSAU 3BLOCA ominal case break enthalpy plotted against
SPRRSARRR TN, & = v is s % wnwi s e e e e e
B&W CSAU study SBLOCA nominal case break void fracticn plotted
RIS Sruttiont RREB. v 4 e e woa o eE A A e e e e

. Reactor coolant sysiem pressure for break sequence 5 compared to

the SN CSAU - SRLREA prodiER1ons., . = . o v & 0 ale K K acmw a b
Simplified ree~tor coolant system model temperature predictions
compared to ti:: BAW CSAU SBLOCA predictions. . . . . . . . .
Simplified model break discharge mass flow rate pred1ct\ons
compared to B&W CSAU SBLOCA predictions. . . . . . . . . . .
Simplified RCS model beak discharge enthalpy pred»ctwons compar»d
to 88N CSAU SBLOCA predictions. . . . . + & & ¢ v « & 4 v w s \
Auxiliary bu1ldinE temperatures for break sequence 5 that result
when using a break discharge from the Oconee SBLOCA study. . . . .
Auxiliary building pool depths resulting from the break dlscharge
from the Oconee SBLOCA study. . . . . . . . . + « « « « = « 4 ]
Auxiliary bvilding temperatures for break sequence 5 that result
when using a break discharge from the Oconee SBLOCA study. In
this case the discharge was adjusted to reflect a dry blowdown
AUERE B AWM.~ i % bt s e e e e AR e T R e el ;
Auxiliary building pool depths resulting from the break discharge
from the Oconee SBLOCA study. In this case the break discharge
was adjusted to reflect dry steam in the blowdown after 8
R R e R L SR e A R R e L T ;
Auxiliary building temperatures for break sequence 5, using the
Oconee SBLOCA discharge adjusted to a break quality of 1.0 after &
minutes. This case includes 100,000 1b of metai mass in each
T e e R W Ly S S

Ruxiliary building pool depths resuiting from the BAW CSAU 3BiLUCA

break discharge adjusted for a steam quality of 1.0. Each

compartment includes 100,000 1b of metal mass. . . . . . .
TABLES

M-1. Sumeary of plant vorumes used in the HELB analysis. .

M-7. Sprinkler and drain capacities for rooms that drain to the

s lS SUMD B POOM 108, oL . e e e e E e s b e ;

M-3. Summary of CONTAIN flow path and flow junction data.
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APPENDIX N
STEAM PROPAGATION CALCULATIONS
FOR THE
BAW PLANT AUXILIARY BUILDING

M.]l Analysis Objectiv:e

The objective of this calculation is to determine the environmen®al
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 ir
affected emergency core cooling system (ECCS) equipment rooms. Thi. cata wil)
be used, in a separate analysis, to determine the extent to which cquipment in
compartments adjacent to the break compartment fails from high temperature ov
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.

M.2 Summary of Results

Five break sequences and three sensitivity cases were evaluated using a
combination of RELAPS and CONTAIN models (References ! and 2). The five
sequences involved breaks in different locations within the decay heat
remova]/low pressure injection (DHR/LPI) system and the high pressure
injection {HPI) system, each sequence it described below.

1) The plant is operating at rated power and normal operating
temperature and pressure. Isolation of the DHR letdown 1line
fails, causing pressurization of the DHR system, which results in
ruptur; of a 12-inch 1ine 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 oper:‘ing
temperature and pressure. Isolation of the DHR letdow: line
fails, causing pressurization of the DHR system, which results in
simultaneous rupture in the low-pressure decay heat removal pump
suction piping, resulting in d*scharge to both rooms 105 and 113.

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

4) The plant 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 1-2 decay heat cooler with discharge into room 113.

5) The plant is operatiny at rated power and normal operating
temperature and pressure. The high pressure injection (HPI1)
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 Oconee
small break loss-of-coolant accident (SBLOCA) analysis'. The second also

used the Oconee discharge table, but the discharge steam gquality was forced to
1.0. The third added metal masses to each compartment unti] a noticoable
variation in the results was obtained.

Simplified RELAPS models of the BA&W reference plant were used as the
bases for calculating the break flow rates and the enthalpies for each of the
hreak sequences. The large break calculations (sequences 1 and 4) were
generally representative with respect to break mass flow rates. These
calcuiations may have resulted in a faster primary system cooldown than would
be expected from more detailed calculations. If thus is true the result is
that the enthalpies are slight]l, 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 RELAPS 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/MOD3 Applied to a BaW SBLOCA Scenario, has been
distributed for review under EGAG letter number MGO-73-91, dated November 25,
1991. The break discharge data used in this report was obtained directly from
the report authors, and does not all appear in the aforementioned draft report.
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and mass flow rates, being 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.

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 1s a result of the large flow areas
available along flow paths between the break area and the outside atmosphere.
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 becausc the increased modeling effort would not have a significant
effect on the calculated room temperatures. The room temperature is the
critical equipmeni qualification parameter that would be affected by pressure.

CONTAIN predicted 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/1b the thermodynamics of the blowdown reguire the discharge temperature to
be equal to the saturation temperature for the compartment pressure. [f the
break discharge enthalpy is higher than = .0 Btu/lb (assuming approximately
atmospheric pressure in the auxiliary building), superheat can appear in the
blowdown compartment. The results obtained in this analysis all indicate the
discharge enthalpy is less than 1150 Btu/lb, however, this value is approached
guite closely.

The relative humidity predictions were similar in each sequence. All
the auxiliary building rooms that were evaluated experiercesd periods of 100%
relative humidity.

The rate of flooding varied considerally 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 .. ECCS equipment in rooms initially
isolated from the break location. In these sequences flooding lud to ECCS
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equipment submergence in 20-30 minutes. The flood propagation was the result
of the dispersal of the unflashe. _ortion of the break discharge. Sump pump
operation is insignificant in these sequences.

In the sequences with small breaks (sequences 2, 3, and 5), flooding was
minimal. The primary reason is that the discharge from the break was smal)
and much of the discharge flashed to steam. The steam was then carried
throughout t @ 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
and its drainirg into the ECCS compartmert..

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 SRLOCA study.

2) The sensitivity of the auxiliary building results to high enthalpy
(dry) steam in the break discharge was determined by making
additional CONTA N runs with the break discharg> 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.

The 7irst 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
flooding rate remained small even with the Oconee data. The flooding rate was
driven by the fi ewater release and not break discharge. As a resuilt, an
improvement in the small break primary system RELAPS model would not produce
significantly different auxiliary building =nvironmental 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/1b. 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 Oconee
SBLOCA discharge results. It is postulated that the breax discharge may
approach dryout very near the onset of core damage.

The last sensitivity showed that including metal masses of up to
100,0C0 1b per compartment had a negligible impact on comrartment temperatures
and flooding.

M.3 Method of Calculation

The calculation of auxiliary buirlding pressures, temperatures, and water
levels depends on the steam flow rate inte 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
wias calculated with the simple RELAPS models of the RCS. The resulting steam
source data were used as boundary conditions. The boundary conditions were
then applied to the CONTAIN calculations to predict the auxiliary building’s
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 Teg. The decay heat was modeled with a
best estimate Oconee core model normalized to the B&W reference plant
operating power level. ECCS injection was included using pressure dependem.
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.
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K.4 Modeling Data

The modeling data required for this analysis consisted of both RELAPS
and CONTAIN input data. The RELAPL data described the RCS and attached
interfacing system piping between the RCS and the break location. The CONTAIN
model ing data described the auxiliary building. The RELAPS data describing
the RCS -as taken from Reference 3. This simplified RCS mode] was combined
with piping models described in Reference 4 for each break seguence. The
CONTAIN data was extracted from the BAW reference plant HELB analysis
{References § and 6).

M.4.1 RELAPS Modeling Data

The RELAPS RCS model for each sequence combines the RCS volumes shown in
Figure M-1 with the detailed piping models shown in Figures M-3, M-5 M-8, M-9
and M-11, The fluid volume data for the RCS portion of the mode! included the
reactor vessel volume, the loop volume, and the pressurizer volume. The fluid
available for inject on consisted of the CFT and BWST volumes. A simple
control model kept track of the water injected into the RCS through the
injection flow table. When the contents of the BWST were completely injected,
the transient was considered over, as core damage could vesult thereafter.

The total water inventory available for discharge into the auxiliary building
is summarized as follows:

Loop Volume (one Toop) = 3,026 ft'
Pressurizer volume « 1,542 ft'
Vessel volume - 3,797 ft'
CFT volume (combined) = 2,080 ft’
BWST volume - 64,550 ft’

The following Jescribes the specific break sequence RCS models.

M.4.1,1 Break Sequence ). Break Sequence 1 (BS-1) is a rupture in the
decay heat removal system piping between OH-11 and the piping separation to
valves DH-1518 and DH-1517. The break is located in auxiliary building room
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| 236 and does not disable LP]. A simplified drawing showing the flow paih

j between the RCS and the break 1s shown in Figure M-2. Figure M-3 shows .he

| piping model combined with the RCS model in Figure M-1, This information was
used to obtain the RELAPS model for cclculation of the room 236 source term,
A input 1isting of the RELAPS mode! 15 provided by Listing ).

M.4.1.2 Break Sequence 2. Break Sequence 2 (BS-2) 1% a rupture in
decay heat coolers 1-2 and 1-1. The breaks are located in room 113 and are
assumed to fail LPI. A simplified drawing of the flow path between the RCS ‘
and the break is shown in Figure M-4. Figure M-5 shows the piping mode)
combined with the RCS model. A1l dead legs, and flow paths associated only
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 DH-1517 and Dh-1518 bypass piping has been included in the mode),
although, on review of the results, it could have been eliminated. The FELAPS
Iisting for the combined model is provided in Listing 2.

M.4.1.3 Break Sequence 3. Break Sequence 3 (BS-3) is a rupture in the
suction Tines to the DHR pumps 1-2 and 1-1. The breaks are lccated in rooms
105 and 113 as shown in Figure M-6. Since the break occurs on the path
Yetween the BYST and the LPI pumps, the LPI system is assumed to fail. The
RELAPS piping model combined with the RCS mode) in Figure M-1 is shown in
Figure M-B. The combined RELAPS listing is provided in Listing 3.

M.4.1.4 Break Sequence 4. Break Sequence 4 (BES-4) is a rupture in DHR
cooler 1-2. The break is located in room 113 and is assumed to disable one
train of LPI. This .equence involves backflow from the RCS through the decay

E heat cooler discharge piping as shown in figure M-7. The piping nodalization
| for this sequence is shown in Figure M-9. The RELAPS input listing is
provided in Listing 4.

M.4.1.5 Break 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 HPI. This sequence involves backflow from the
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RCS through the MP] 1-2 discharge piping as shown in Figure M-10. The
nodulization diagram for the piping portion of the model is shown in Figure
M-10. The RELAPS )isting is provided in Listing §.

M.4.2 CONTAIN Modeling Data

The CONTAIN model used in this analysis consists of fiv. volumes
representing the auxiliary building and a sixth volume representing the
environment. Figure M-12 shows the CONTAIN nodalization diuagram for the
model. Auxiliary building rooms 105, 113, 115, and 236 are modeled as
separate compartments while the rest of the auxiliary building (including
turbine building and containment annulus) is treated as a single conmpartment,
fach compartment includes a sump volumz., 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., Fach 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. Etach of the auxiliary building rooms
modeled, with the excep.ion of the balance-of -plant, irclude 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 investigateq through separate sensitivity calculations.

Water aerosol data was not ceveloped because impingement of the break
discharge on surfaces within each break compartment s expected to remove most
suspended moisture from the awmosphere at the release point.

i M.4.2.1 Compartment Gus Volume Data. The essential volume information
includes the floor elevation in each room, the distance from floor to ceiling,
the total fi.or area, and the total free volume, The volume of a given
compartment is not always the product of the floor area and compartment
height. Sometimes the MHELB analysis (Reference §) 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.
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Room 105.

Floor elevation = 545 ft « 166. m (Ref 7)
Celiing height « 18 ft « 549w (Ref 5, pg. 54)
: Total floor area « 3180 ft° « 295. o' (Ref 5, rg. 54)
| Free volume « 40068 ft' = 1134 o' (Ref 5, pg. 54)
!'.
; Ron_113.
h
A Floor elevation = 545 ft  « 166. m (Ref 7)
,- Ceiling Height = 18 ft « 549 m (Ref &, pg. §7)
Total floor area =« 930 ft* « 86.4 o' (Ref 5, pg. §7)
Free volume » 13400 ft' « 379. o' (Ref 5, pg. §7)
Room 115.
Floor elevation =« 545 ft = 166. m (Ref 7)
_ Ceiling Height =« 18 ft -« 5,49 m (Ref 5, pg. 61)
f Total floor area = 1150 ft* =« 107, ' (Ref 5, pg. 61)
Free volume « 18600 ft' « 526, m’ (Ref 5, pg. 61)
‘ Room 236.
| Fioor elevation = 565 ft «172. m (Ref 7)
| Ceiling Height = 18 ft « 549 m (Ref 5, pg. 82)
| Total floor area « 990 ft° = 92.0 o' (Ref &, pg. 82)
Free volume - 8910 ft' « 252, m’ (Ref 5, pg. 82)

Balance-of -Plant. The volume of the auxiliary building can be broken
down as shown in Table M-1 (Reference 6). Table M-1 does not include the
er*ire auxiliary building. It includes only the rooms affected by a HELB in
| room 235 as detarmined in Reference 5. These are the appropriate voiumes for
the five break sequences considered in this analysis. The total floor area is
not readily available so
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et Table N-1. Summary of plant volumes used in the HELB analysis.
Yo! Vol
. oy -

228 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 19,500 562
100 13,600 348
108 40,100 1,134
113 13,400 379
500 40,500 1,155
118 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 « |66, m (Ref 7)

Ceiling Height = 127.2 ft =38.8m

Free volume « 6.59(6 ft’ = 18765 m

To%al floor area = Volume/height

Total floor area = 51800 ft° « 4814. n'

M.4.2.2 Compartment Sump and Drainage Data, The CONTAIN lower cel)
mode] 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 mode)l is the floor area of the
compartment. Note that firespray and condensate from the rest of the
auxiliary building 1s not included in the calculation. This is a modeling
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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
of particular concern for the rooms containing sprinkler systems that could be
triggered by the presence of steam. 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 108. If water overflows the <ump in this compartment, drainage
into room 100 is possible. Room 105 1s separated from room 100 by fire doors
that are not water tight and will not stand up to pressure differentials
greater than | 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
discharge capacity of 183 gpm. This sump also collects water from a large
number of rooms not included in the modei.

Floor surface ares 3180, ft° « 295, m' (Ref 5, pg. 54)
Floor thickness =« 2.00 ft « 610 m (Ref 5, pg. £2)
Maximum poul depth= 0.50 ft « 016 m (Ref 7)

Concrete mass = (295 m')(.610 m)(240 kg/m’) = 43,188, kg

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

Floor surface area= 930, ft° « 86.4 n' (Ref 5, pg. £3)
Floor thickness = 3,00 ft =« 914 m (Ref 5, pg. £3)
Maximum pool depth= 10.0 ft =« 3.05 m (Ref 7)

Concrete mass = (86.4 m')(.914 m) (240 kg/m’) = 18,953. kg

Room 115. This room includes ECCS sump 1-2 which has a discharge
capacity of 150 gpm.

Floor surface arca= 1150, ft° = 107, o (Fef 5, pg. £4)
Flocr thickness = 3.00 ft = 914 2 (Ref 5, pg. £4)
Maximum pool depth« 10.0 ft = 3,05 m (Ref 7)

Concrete mass = (107 m')(.914 m){240 kg/m') « 23,472. kg
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Table N-2. S{rinklc' and drain capacities for rooms that drain to the ECCS

sump in room 105.
Sprinkler Drain
Room Capacity Capacity
S03 ¢ 504 364
501 900 364
207/209 240 164
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 Waste Zrain Tank, This
drain 1s 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 helow, the pipe chave is assumed to drain all fire
spray, condensate, and break discharge into room 115,

Floor surface area= 990. ft' =« 91.9 w’ (Ref 5, pg. 82)
Floor thickness = 1.00 ft « 505 m (Rei &, pg. E4)
Maximum pool depth- 0.08 ft = 025 m

Concrete mass = (91.9 m")(.305 m) (240 kg/m"\ = 6,727. kg

M.4.2.3 Compartment Condensing Surface Data. The heat sinks availavle
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 voiume, and any debris or heat structures that
| would affect heat transfer into the sump water volume. For this reason the
wall, ceiling, and equipment heat sinks (if any) are described in this
section, and the sump parameters in the preceding section.
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Room _i05.

Wall surface area = 3213, ft° - 208, o' (Ref 5, pg. £2)
Wall thickness «»2.30Fft « 20im (Ref 5, pg. £2)
Ceiling area - 3180. ft° « 295 o (Ref &, pg. £2)
Ceiling thickness = 3.00 ft = 914 m (Ref 5, pg. £2)
Room 113.

Wall surface area = 2736, ft° « 254. ' (Ref 5, pg. £3)
Kall thickness = 2,60 ft = 792 m (Ref 5, pg. £3)
Cetling area ~ 930, ft° «86.4n (Ref S, pg. £3)
Coiling thickness = 2.00 ft = 610 m (Ref 5, pg. £3)
Room 115.

Wall surface area = 2592. ft' « 241, n' (Ref §, pg. (4)
Wall thickness = 2.00 ft =« .610m (Ref S, pg. [4)
Cetling area « 1150, ft° =« 107. o' (Ref S, pg. £4)
Ceiling thickness = 2,00 ft « 610 m (Ref &, pg. t4)

Room 236. Reference 5 did not include heat structure data sheets for
room 236. The heat structure data for this compartment is based on a RELAP4
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.

Wall surface area = 4840 ft' « 450. m' (Ref )
Wall thickness =050 ft =« .152 m (Ref 6)

M.4.2.4 Flow Path Data. The compartments in the auxiliary building are
connected 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 cloced, 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 ficw length, the turbulent
flow coefficient, and optionall', the elevation of each end of the flow
Junction. A further simplification used in the foilowing is to include only
one path between any two compartnents. 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. A1l of the modeling parameters are readily
available in Reference 5 except the flow coefficient. The flow coefficient
value will be 1.0 in the mode)l, flow areas, A/L. and elevations are
representative of the plant geometry. Detailed avaluation of specific flow
paths resulted in flow coefficients from .7 to .9. Because of the difficulty
of modeling the erfect of partial flow path blockage (as occurs in pipe
chases) nore detatled flow coefficient calculations were not performed.

Path 1. The double dours (82"xB4") connecting room 105 te room 100,
These doors are normally closed but will fail at a differential pressure of
1.0 psid. These doors provide a horizontal connection between 100 and 105 at
floor level (el. 545 ft)., The thickness of the wall (L) at this level is 2

feet.
Flow area -« 48.0 ft° ~ 4.46, o (Ref 6, pg. 52)
Elevation = 548.6 fiL = 167. m (Ref 7)
AL « 240 ft =7.32m

Path 2. Path 2 is a pipe chase that connects room 105 to room 208.
This pipe chase provides a veriical connection with the BOP at elevation 565
ft. Reference § 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 « 8.0 ft° « 3.53n (Ref 5, pg. 58)
Elevaticon « 565, ft = 172. m (Ref 7)
A/L «38/3 7t =3.86m



l

Path 3. Path 3 is the pipe chase connecting room 105 to room 225, This
pipe chase provides a vertical connection at elevation 565 ft. Reference §
indicates that the pipe chase opening 1s 4' x &', 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 S, pg. 55)
Elevation - 565. ft <« 172.m (Ref 7)
A/L «9.6/3 ft « 975 m

Path 4. The open door and pipc chase connecting room 105 Lo 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 feeu thick, the center
of the door is at elevation 545 + 10 + 7/2 « 558 feet.

Flow area « 136, ft" «12.6nm (Ref 5, pg. 55)
Elevation =558, ft =«170.m (Ref 7)
A/L « 136/2 ft = 20.7m

Path 5. The pipe chase connecting room )13 to room 225 is path 6. This
pipe chase provides a 4’ x 4’ vertical connection to room 225. As with the
other chases, the opening is assumed to be 40 % blocked. The ceiling is 2
feet thick (p. £-3 of Ref. §).

Flow area = 9.60 ft° « 892 m (Ref §, pg. 58)
Elevation =« 565 ft «172. m (Ref 7)
A/L « 9.6/2 ft = 1.46m

Path 6. The 3' x 7' door conn~ (ing room 113 to room 115 is path 6.
The elevation is 545 + 10 +7/2 = 558 feet. The wall is two feet thick.

Flow area « 21.0 ft° = 1.95m (Ref 5, pg. 58)
Elevation = 558. ft =170. m {Ref 7)
A/L =21/2ft =32m
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Path 7. Path 7 is the single closed door connecting room 115 to room
114, The door is 3’ x 7' and has a bloweut 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 (Ref 5, pg. 59)
Elevation « 558, ft = 170. m (Ref 7)
A/L « 105 ft - 3.20m

Path 8. The 9'x 6’ pipe chase that connects room 115 to room 236 is
path 8. This pipe chase 1s about 40% blocked by piping.

Flow area =320 ft° =297 n (Ref &, ¢3. 61)
Elevat con =« 565. ft = 172. m (Ref 7)
A/L = 32/2 ft =« 4.88m

Path 9. This flow path connecis room 236 ‘o the turbine building
through blowout panels. The panels are normaliy closed but open when
Jdifferential pressure reaches 0.5 p.ig. The blowouts arc assumed to occur at
floor level plus two feet. The wa,. is two feet thick,

Flow area « 250, ft' =232 (Ref 5, pg. 83)
Elevation = 567. ft = 173. m (Ref 7)
A/L « 250/2 ft = 38.1m

Path 10. Flow 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 cpen to
reverse flow at the same pressure.

Flow area « 15.0 ft' = 1.39m (Ref §, pg. 80)
Elevation = 567. ft <« 173. m (Ref 7)
A/L = 15/2 ft = 2.29m
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Path 11. The closed door that connects room 236 to room 227 is flow
path 11. This door is normally closed. The door will fail ¢ a differential
pressure of 1.7 psig away from the jam. This provides a horizortal connection
at floor level (el. 565 « 7/2 ft). 7The wall is assumed to be 2 {eet thick.

Flow area = 21.0 ft° - 1.95 o (Ref &, pg. £2)
Elevation « 568.5 ft « 173. m
A/L «21/2 7t ~3.20m

Path 12. This flow path connects room 236 to .he containmenrt annulus.
The wall is 2 feet thick,

Flow area =126 ft° 110w (Ref 5, pg. 83)
Elevation = 567. fi = 173. m
A/L = 12.6/2 ft =« 1.92 m

Path 13. The pipe chase that connects roon 236 to room 314 is flow path

13,
Flow area « 15,0 ft° = 1.39 o (Ref §, pg. 83)
Elevation « 585. ft « 173. m
A/L «15/2 ft «2.29m

The above flow path data is summarized in Table M-3.

M.4.2.8 Spray Data. The firewater sprays in room 236 arc included in
the model. The sprays are activated by fusible Vinks (at 212°F). The sprays
provide 336 gpm of water from heads scattered around the room at different
elevations, The droplet size is nut 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 requireu for Liiis analysis are those of steam,
water and concrete, Materis] properties for steam, water, corcrete and stee)
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. Summary of CONTAIN flow path and flow junction data.

Ar’a A/l
Junction Paths LMD Am)
1 1,2,3 8.88 14.6
i 4 12.6 20.7
3 5 892 .46
¢ 6 1.95 3.20
5 7 1.9% 3.20
[ 8 2.97 4.88
7 9,10,11,12,13 29.1 157.

H.5 Results
M.5.1 Break Sequence !

The RELAPS calculations provided the reactor coolant system response
data shown in Figures M-13 through M-16. Figure M-13 shows the RCS pressure
plotted against Yime. 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 nd
the braak. Because the flows are large (nearly runout flow for two LPI pumps)
the RCS <ools to about 100°F in the same time frame (see Figure M-14). The
resulting break flows and enthalpies are shown in Figures M-15 and M- 6.

Break flows are inttially very larpe, but as saturated conditions are reached
in the RCS, break flow drops of7  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 saturatiun, while the decrease to zero shows the eventual
cuhcooling of the system during refill. The total break flow is reduced
during refill, but eventually returns to essentially the runout flow of the
tCCS systems. The contents of the CFTs and BWST are injected in 48 minutes,
at this time injection stops.

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 poo) Jdepth.
During the first few minutes of the transient flooding is a minor problem,
The flooding 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 that portion of the break discharge
that does not flash to steam drains through the pipe chase in the floor to
room i15 below. This results in a rapid filling of room 115. Room 115 {s
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 1i3 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 sequence the 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 reavh 212°F very quickly and remain there until the RCS is cooled
down. The coolir: 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 flocd . ng is the drainage «f firespray water from room 236
above, The condensate is the next significant contributor, resulting in
similar f111 rates in the remaining compartments.
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N.5.3 #dreak 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 buth 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 M-29, in rooms 105 and 113 rise to
212°F in several minutes and remain there for about 20 minutes Lefore stariing
to cool. The other rooms in the model reich a maximum temperature of 108°F.
Since temperatures in room 236 never excead 212'F, the sprinkler system does
not trip.

The relative humidity remains high, having saturaied steam in rooms 105
and 113 for twenty minutes, after that the relative humidity remains near 100%
for a long period nf time.

The flooding, shown 1n Figure M-30, 1s a slow process in this sequence.
There i~ less than a foot of accumulated water in any compartment at the end
of one hour. The maximum flowding uccurs in room 113. Flooding in room 115
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 example, in room 105 at approximately 5 minutes into
the transient, the ictal flooding rate is about 244 gpm. The sump discharge
capacity is only 183 gpm. The result is that flooding in this compartmert
will occur much slower than shown in the figures.

M.5.4 Break Sequence 4

Tiie RELAPS predictions of pressure. temperature, break flow and break
entha'py are shown in Figures M-31 through M-34. The pressures in the
auxiliary building are again low.
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The auxiliary building temperatures are shown in Figure M-35. Again,
saturated steam conditions are predicted to appear immediately and to last for
!— twenty minutes. At this time the discharge s predicted to cool, resulting in
| lowering temperatures in the auxiliary building. Fire sprays will release in
room 236 and contribute to the cooling process. The relative humidity is 100%. |

Flood'ng, as shown in [igure 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.

M.5.5 Break Sequence § |

The RELAPS predictions of pressure, temperature, and break flow and
enthalpy ere 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-3€) with CSAU predictions (Figure
M-43) shows that the simplified mode! predicts pressures that are too high.
This results because energy removal mechanisms are neglected. Steam gencrator
heat removal would remove much additional energy not accounted for in the
simplified model.

Comparison of RCS temperature (Figure M-38) with CSAU predictions
- (Figyure M-44) shows that model predictions are too high early in the
A transient, and too low late in the transient. This 1s 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.
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CONTA(N runs were made using the break discharge data from both the
simple primary coolant system RLLAPS calculation, and frim the Oconee (S5AU
calculations. The CONTAIN temperature and pool depths for the simplitied
mode) source term are plotted in Figures M-4]1 and M-42. Figures M-52 and M-53
show the same parameters calculated by CONTAIN when the Oconee steam source is
used. Note that despite the inac.uracies in the simplified R(S 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
differant by about 2 feet after ? 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
wvailable before ECCS submergence will have no affect on the 1ikelihood the
operators will successfully recover the plant). This demonstrates the
relative insensitivity of auxiliary building conditions to the source term for
the small breaks.

The 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
pred.ctions much higher than the 211°F predicted for both the previous cases.
To determine the putential 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
1.0 during the high void fraction portion of the transient. The resulting
temperatures and flooding predictions are shown in Figures M-54 and M-55.
Note that the resulting temperatures reach a maximum of about 276°F.

This 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 vecome dry.
Additional calculations are not likely to resolve this issue, and test data
have not been pubtlished in sufficient detail! to decide this issue. Therefore
there remains some uncertainty about the maximum temperatures that can appear
in the auxiliary building.

M-28
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leads to the conclusion that mede)l 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 1ing
uncertainty is the quality of the steam mixture discharged into the auxiliary
puilding. For all of the break sequences evaluated in this analysis, the
break discharge is a two-phase mixture with steam quality no higher “han
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 guality exceeds about 0.93 (a void
fraction of 0.994). When this occurs, the discharged fluid will have
sufficient enthalpy (greater than 1150 Btu/1b) to drive the steam in the
compartment atmosphere into superheat. The maximum temperature obtainable by
this 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
1S 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 .

Tne 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 ] 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 congartment sumps, requiring
o pe:::d 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 {s the extent to which firewater and condensate
from the rest of the auxiliary building finds its way into rooms 105, 113, and
115. For the large breaks, the principal contributor to the pool formation is
the discharge that does not flash. For the break sequences ' 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 cundensate or unflashed break
discharge.
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Figure M-2. Simplified piping diagram showing the break lTocation for break

sequence 1.
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Figure M-7. Simplified piping diagram showing break location for break
sequence 4,
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Figure M-22. Auxiliary building break enthalpy for break sequence 2.
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Figure M-26. Reactor coolant system temperature during break sequence 3.
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Figure M-27. Auxiliary building break flow during break sequence 3,
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Figure M-28. Auxiliary building break enthalpy during break sequenc> 3.
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resulting from break sequence 4
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F19ure M-38 Reactor coolant system temperature plotted against transient
time for break seqguence 5
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transient time.
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Figure M-47. B&W CSAU study SBLOCA nominal case break void fraction
plotted against transient time
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Figure M-49. Simplified reactor coolant system model temperature
predictions compared to the BAW (S




Figure M-50. Simplified model break discharge mass flow rate predictions
compared to BAW CSAU SBLOCA predictions
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Figure M-51, simplified RCS model beak discharge enthalpy predictions
compared to B&W CSAU SBLOCA prediction:
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In this case the break discharge was

from the Oconee SBLOCA study.
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20100218 600.0 3 8388e-4
g0100218 o0 0 3. 67504

; 20100220 3600.0 3.7028e-4
0100221 4100.0 3.90%6e-4
0100222 4600 .0 A F12ku-A
!ﬁlmll §100.0 4 BOSGe-4
*crdno temperature vel Wt cap
* 20100251 .0 34 45
201002851 0. 34,05
20100252 122.0 38.3%
20100253 gie.0 40,68
20100254 392 .0 43,58
20100255 752.0 a6 80
20100256 ie.0 §).3%
20100257 27132.0 52.6%
20100258 2082.0 56 8%
2010025¢ 34520 63.05
20100260 3812.0 .80
¥0100261 4352 0 89.70
20100262 4532 .0 LT
20100282 4712.0 §8.15
20100264 4892 0 100.10
20100265 5144 .0 101 .40
!Nﬂ!ﬂ 80000 101.40

Ex :-‘ Hana e ST N S T

» g“ ies of fuel gap - compositien 3

nonmn R e I
*crdno  mir] type th.con  hi.cap materia)

20100300 tb1/fetn | 1 fuﬂ a:.

‘uan-nou- ------------------------------------------------------------

* mmt mmiot of fue) gap
'n\m of therms) cmumy were derived from matpro and & frapcon
s Mr Tun &t constant power over the tota) burnyp interval

] 'hurnup . 0.00000 pressure = . 12362e+04 gep width « 00213
0 *he frac » . 100008+0! kr frac = 0. xe frag « 0

*ord o teoperature th. cond,

* 20150301 19.000 2 S2892e-05

20100301 0.000 2 5289%e-05

20100302 300.000 3. 14014e-05

20100303 500, 000 3.70561e-08

20100304 700000 423747005

20100305 900. 000 4 74311005

25100306 1100.000 6.2274%-05
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i uf 020060000

1. ~ entrivar 170
20501700 “f-pv*  mult 1. 0. 1
20501701 P 020060000
20501702 cntrivar 180
20501800 “1/rme"  div ¢ 1. |

.

~*  Controller for break vapor mass flow rate

" ;
20501900 wflowg mult 0.07804 0. 1
C voidgy 022000000
rhogi 022000100
velgi 022000000

i

)

‘ :' Controller for break fluid mess flow rate
20502000 mflowf  mult 0.07604 0. 1
2050200 ‘ veidfy 022000000
20502002 rhof § 022000000
fm velf§ 02200000¢

amaeie e Lol B
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LISTING 2 RELAPS Input for t










iﬁll”l 003 2194, 6O&. 0. 0. 0. 1

: Single Junction -- decay heat removi] pump suction line

2050000 DHRINLET 1iun
2050101 301010000 01 0
!050201 1 0.0 e

* Pipe
*

0100000 “12-CCA-&"  pipe
0100001 19
0100101 ©.6013 19
0100801 4.0 19
0100601 0.0 19
0100801 1.Se-4 0.0
0100801 0.0
0109902 0.108
6100903 0.108
0100904 0.0
0100905 0.216
0100906 0.0
0100307 0.0
0100968 0.108
0100909 0.0
0100910 0,324
0100811 0.0
0100812 0.216
0100813 0.0
0100914 0.0
0100815 0.216
0100816 0.0
0101001 00
0101101 01000 18
0101201 003 2194. 608. O. 0. 0. 19
0101301 0.0 0.0 0.0 18

*  Valve DHIZ2
Ll

0.0 01100

Q-G
“
= o

—oogoi—-—o
s 28
WU B PO e e

10
1
12
13
14
15
ié
17
18

o
28

-
o

OO O0OD OO CO0DO0O0ODOO0 OO0
PRI e el sl e s by
DN oD NS

0150000 OH12 va lve

£150101 010010000 020000000 6013 {.¢ 1.0 00100
0150201 1 0.0 0.0 6.0

0150300 mtrvly

glmm 501 502 ¢.1 0.0

: Pipe -~ suction line, 12 inch GCB-7

0200000 *12-6CB-7"  pipe
0200001 6

0200101 0.8185 &

0200301 4.0 6

0200601 0.0 6

0200801 1.5e-4 0.0
0200901 0.0 0.0
0200902 1,216 1.216
0200903 0.0 0.0
0200904 0.216 0.216
0200905 1.0 1.0
0201002 00 6
0201101 01006

0201201 003 50.100. 0. O 0. &
0201301 0.0 0.0 0.0 §

N B e N e

*  Junction of suction line with train }-2

-

0230000 inlet jun sng ! jun

0230101 020010070 040000000 0.0 0.0 0.0 ODlioe
0230201 1 0.0 0.¢ 0.0
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‘ 1200810 0.216 0.216 13

1200811 1.0 1.0 1

1200912 0.0 0.0 15

: 1200813 0.0 0.0 19

1200814 0.218 0.206 20

1200915 0.0 6.0 21

1200916 0.0 0.0 22

. 1200817 0.216 0.216 23

1200918 0.0 0.0 24

1200919 0.216 0.216 28

1200820 0.216 0.216 26

1200921 0.0 0.0 2%

1200622 0.216 0.216 32

120092 0.0 0.0 34

1 1200924 0.216 0.216 35
A 1201001 00 38

1201101 01000 35
1201261 003  S0. 100. 0, 0. 0 36
}zuuex 6.0 0.0 0.0 35

* Second paralle] piping run begins here.
-
: Jipe (Component 440)

4400000 “2.56C8-7" pipe
440000] 13
4400101 0.8185 1|
4400102 0.03322 2
4400102 0.03322 7
4400104 0.81850 13
4400201 0.03322 3
4400202 0.02215 4
4400203 0.03322 12
4400301 4.0 13
4400601 0.0 13

4400801 1.%-4 0.0 13
4400801 1.0 1.0 1
4400902 0.216 0.216 2
4400903 0.648 0.648 3
4400804 0.0 0.0 4
4400505 0.648 0. 648 $
4400906 0.218 0.216 3
4400907 1.216 1.218 7
4400008 0.0 0.0 8
4400909 0.2'6 0.216 ¢
4400810 0.216 0.216 10
4400011 6.0 0.0 11
4400812 1.216 1.216 12
4401001 00 13

4401101 01000 &

4401102 00000 7

4401103 01000 12

| “200 003 SO.100. 0. 0. ©0. 13
5 4901301 0.0 0.0 0.0 12
: -

: Single Junction (Component 43)

:>- 4430000 inlet jun sng jun

|t- 4430101 440010000 520000000 0.0 0.0 ©.0 O1100
iy :430101 i 0.0 0.0 0.0

|

l

*  Pipe INCLUDES 18, 12, AND 10 INCH PIPE
-

5200000 "1Z-GBC-8" pipe
5200001 36

5200101 1.8467 |

5200102 0.8150 12

5200103 ©.5731 36

M-104






15181501

o 0 0 L. 12
16151601 514010000 00000 1 0 41445 12
15151701 ) 0.0776 0. 0.}
15183702 1 0.0885 0. 0, 2
15151703 1 0.0677 0. 0. 3
16151704 | 0.0860 0. 0. 4
15151705 1 0.0847 0. 0. §
15151706 1 0.0839 0. 0. €
151517¢7 1 0.0840 0. 0. 7
15151708 1 0.0848 0. 0. 8
15161709 | 0.0862 0, 0. 8
15181710 1 0.0878 0. 0. 10
15181711 1 0.0859 0. 0. 11
15151712 | 0.0827 0. 0. 12
* dia htlingf htingr glan gingr glossf glossr boilf strno * 802000
15151801 0. 100. 100 O 0. 0. 0. 1. 12 * gpzoeo
* 902000

iﬂﬁl“l 0.0415 100. 100. ©0. O O 0. 14 12

-
R e S S e T T

» thoml properties of uo? - composition 2

.......... A e e e

s mtr] type th.con ht.cap material
eoxmw thllfctu 1 1 * un?
: th.n;n propnruu of uot
-
¥ temperature th.cond
* 20100201 188 & 1 284e-3
20100201 0. 1.284e-3
20100202 332.8 1.1235e-3
20100202 440 .6 §.95]e-4
20100204 500.0 9, 2806e-4
20100208 650.0 7 4194e-4
20100206 §00.0 7.4361e-4
20100207 850.0 6.7750e-4
20100208 11006.0 §.22780-4
20100208 1250.0 §5.7722e-4
20100210 1400.0 §.3883e-4
20100211 150¢.0 5.063%-4
20100212 1700.0 4.788%-4
20100213 1850.0 4 .5528e-4
20100214 200C.0 4 3556e-4
20100218 2150.0 4.]186le-4
20100216 2309.0 4.0472e-4
20100217 2450.0 3.9306e-4¢
20100218 2600.0 3 B38%e-4
20100218 3100.0 3.6750e-4
20100220 3600.0 3.7028e-4
20100221 4100.0 3.9056e-4
20100222 4600.0 4,.2722¢-4
fﬁlmﬁ 5100.0 4_B056e-4
¥ temperature vel ht cap
* 20100251 32.0 34,48
20100251 o. 34 .45
20100252 122.0 38.35
20100253 212.0 40.45%
20100254 382.0 43.55
20100255 752.0 45 B0
20100256 2012.0 51.35%
20100257 27132.0 59 .85
20100258 3082.0 56.56
20100258 3452 .0 83.05
20100266 3812.0 12.80
20100261 4352.0 &3.70
20100262 4532.0 94.25
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3 Controller for break f1ud wass flow rate 4
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ouzer 003 2184 808, 0. 0. 0.
: Single Junction -~ deuay heat removai pump suction line
1 DHRINCET g 1jun
‘ m 30101000 §?§omoo 0.
2056201 5

L r Pigs

0 0.0 gii00
¢

1y
0100000 m-cca-c' pipe

0100001 1
ﬂ 101 0 6013 19

&0 19
100 19

0100801 1.5e-4 0.0 19
0100901 0.0 0.0 1
0100302 0.108 0.108 ¢
0100903 0.108 0.108 3
0100004 0.0 0.0 4
?m 3'5" :'5“ -
' e, ) 1
0100907 0.0 0.0 8
0100806 0.108 0.108 10
0100008 0.0 0.0 1

© DI00910 ©.324 0.324 12
0100811 0.0 0.0 13
0100912 0.216 0.216 18
0100813 0.0 0.0 1§
0100914 0.0 0.0 16
0100915 0.216 0.216 17
0100916 0.0 0.0 18
0101001 00 19

0101101 01000 18
0101201 003 2184. 6OB. 0. O 0. 18
olo130n 0.0 0.0 0.0 18

: Valve DMI?

0150000 DM12 valve

2150101 010010000 020000000 0.6013 1.0 1.0 00100
0150201 1 0.0 0.0 0.0

0150300 mtrviv

SI'M 501 502 0.1 0.0
: Pipe -~ suction lipne, 1?2 {nch GCB-7

0200000 ;lt-&l-?" pipe
1

0200101 0.8185 &

0200301 4.0 &

0200801 0.0 8

B WM e

0201001 00 &

0201101 01000 S

0201201 003  §0. 100 0. 0 0 6
mm; 0.0 0.0 0.0 §

: Junction of suction 1ine with train |2
0230000 inet jun sng 1 jun

023010t 020010000 040000000 0.0 0.0 U.O 01100
0230201 1 0.0 8.0 0.0

M-114
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: Junction of s¢ tion line with train 1-1

0242000 inlet jun sng | jun
0240101 020010000 440000000 0.0 0.0 0.0 01100
0240201 1 0.0 2.0 0.0

P
&
s

*
MRS *  Piping to train 1-2 pump suction -~ includes 2 172 inch bypass line
vl : around valve Dr-1518.

:
:

pipe

V400101 0.8185 1
0400102 §.03322 2
0400103 0.03322 7
0400104 0.81850 13
0400201 0.03322 3
0400202 0.02215 4
0400203 0.03322 12
o 040030] 4. 6 13

£O§NOO

- —

k- -] oo, o
ﬁ'ﬂwmhwmuz

—O0O0OD"OoOO0OODDO~O
TH N B N O NN O AN

el e —

o

-

’Y e 3

g
2
g
8

0401105 01000 12
0401201 003 5¢. 100, ©. 0. 0 13
0401331 0.0 0.0 0.0 12

: Single Junction {Component 41)

0479000 inlet jun sng | jun
0410101 040010000 050000000 0.0 0.0 0.0 o100
24103011 0.0 6.0 0.0

. .--.-_._.__...
= ﬁ-’:' Pt T ]
e

]

| : pipe  (Lomponent 50)

e 0500000 "18-GCE-8"  pipe

i 0500001 3

[ 0506101 i 6467 3

o 0500301 4.0 23

80 0500601 0.0 3

g 0500801 1.5e-4 0.0 3

0500901 1.216 1.716 |

Lihayl 0500802 1.0 1.0 2
0561001 0¢ 3
0501101 01000 2

0501261 003 50. 100. g 0. e 3
3501301 0.0 0.0 0.0 2

*

W ey SRR s P

Single Junction {Component 51)
2510000 inlet jun sng 1 jun

M-115
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gﬁlmll 0.0 0.0 0.8

: pipe  (Component 60)
0600000 “1B-HCB-1" pipe
0600001 1

0600101 1.6841 1

0600301 4.0 i

0500601 0.0 1

0600801 1.5¢-4 0.0 1

0601001 00 1

2501”1 003  50. 100. 0. i
: Single Junction (Component 63)
0630000 inlet jun sngljun
0630101 060010000 080000000 0.0 0.0 0.0 01100
98302011 0.0 c.0 0.0

: pipe {Compon~nt 80)
0800000 "18-6CB-8" pipe
0800001 2

0800101 1.6467 2

0800301 4.0 2

080060! 0.0 2

0800801 1.5e-4 0.0 2

0800801 0.0 0.0 1

0801001 0O 2

0821101 01000 !

0801201 003  50. 100. 0. z
;uOlW-l 0.0 00 0.8 i

: Second paralie] piping run begins rers
: pipe {Component 440)

440000C "2 .5GC8-7" pipe
4400001 13

4400101 ¢.8185 1

$400102 0.03322 2

4400103 0.063322 7

4400104 0.81850 13

4400201 0.07372 3

4400202 0 .0¢..5 4

4400203 0.0332. )2

4400301 4.0 13

4400601 0.0 '3

4400801 | .5 4 0.0 13

4400861 1.0 1. 1

4407302 0.2.6 0.216 2

~ 0CW3 C.648 0.648 3

4430974 0.C 0.1 ]

44006.5 0.648 0.6K48 5

4400906 ©.216 0.218 ]

4400907 1.218 1.218 7

4400908 0.0 0.0 8

4400909 D.216 0.216 &

4400910 0.216 0.215 10

4400811 0.0 0.0 11

4400812 1.216 | 218 12

4401001 00 i3

4401101 Q1000 &

4401102 00000 7

4401103 01000 12

4401201 003 0. 100, ¢ 13
4401391 0.0 0.0 12

0510101 050010000 080000006 0.0 0.0 0.0 01100
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L ]
7240000 BREAK-2 valve * fvcahs
7240101 480010000 902000000 | 6467 0. 0. 000100

7240201 1 0. 0. 0.
7240300  trpvlv
:3“3“ 508

: Time-oependent volumé downstream of the leak
8020000 AUXBLDG  tmdpvo)

2020101 18,40 0. 3000.

so2Clo2 0 b 0

bJivi0d O 0 10

8020200 03 0

!mm 0.0 15. 213.

: = Heat st'“ﬁ'“f'" CEESE AR LA ABHNENETSRUDSERBASR IR :
: Core heat structure }
15151000 12 “ H | 0. :
15151100 0O 1 ]
15151101 S 0.01542 1 0.01671 @2 0.01782

15151200 2 5 3 6 4 8

15151300 .85 2 ..9% 1.8 145 0.8

15151400 0

15151401 2000, [} 780. ? 710, ] €50, §

161581501 0 0 0 e 0. 12

15151601 514010000 00000 1 0 4144 5 it

1817701 1 0.0778 0. 0. 1 |
15151702 - 0.0885 0. 0. 2 .
15151703 1 0.0877 0. 0. 3 ;
15151704 0.0860 0. 0. 4 ]
15151708 1 0.0847 0. 0. 8

15151706 1 0.0838 0. C. & ]
15151707 1 0.0840 5. 0. 7

15151708 1 0.0848 0. 0. &

151561708 | ¢ 0882 0. 0. . i
18181710 1 0.0873 0. 0. 10 I
18181711 ) 0.0858 2. 0 i !
15181712 ) 0.0627 0. 0. 12 !
. dia htingf htingr glngf glnyr giosst glossr boilf strno * 802000

15151801 9. 100. 110G, G. 0. 0. 1. 12 * 902000

Eﬂﬁllﬁl 0.0415 100. 100. 0. 0. 0. 0. e 12 * 802000

*

B R e L e

* therma) properties of uo? - ¢ mwposition ? ’
8 mtrl type th.con  ht.cap material i
20100200 tb1/fotn 1 1 * up?

* therma! pmport ies of uo?

Ed

t temperature th.cond i
* 20100201 188 .6 1. é8de-3 4
20100201 0. 1.284e-3

20100202 332.8 1.1235e-3

20100203 440 .6 ¢.86]e-4

20100204 500.0 4, 28064 :
20100205 650.0 7. 4194p-4 .
20100206 800.0 7.4381e-4

20100207 850.0 6.7750e-4

20100208 1100.0 §.2278e-4

20100209 1250.0 5.7172%e-4

20100210 1400.0 5.3889e-4

20100211 .500.0 5.063%e 4
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20100322 4300000 1.15236e-04
20100323 4500. 000 1.18646e- 04
20100.. 4 4700.000 1.22017¢-04
20106325 4900.000 1.25349e-04
£0100326 $100.0060 | 28bahe-0d
gmmr 5300.000 1.31807e-04
[T
'ﬁ; » temperature vel ht cap
A 20100383 0.0 0.00007%
= “ 26100352 54000 0 600075
i‘ ,',’, - R Y
'1.:r - 1 . w
i '.’,i; e Qm'rﬁ:gt? .Q‘sl:gg::!ﬂtilt“:lu::ttttt BARRARARR SRR R U R RSN
B *crdne  mtrl type th.con  ht.cap material
Ty tozmm thl/fctn 1 ] * gladding
e c--.n--,;-y-»« ---------- B S Ll e
? : :wm prawtm of elcddtng
"Ilr. B A e i S B S S B M B Y B T A e .
i :
did] temperrture th.cond
ey * 20100401 §0.0 1.9267%e-3
4% 20100401 0.0 1.9267e-3
ol 20100402 392.0 1.8267¢-3
20100403 752.0 2.2478e-3
20100404 1120 2 728%e-3
20100405 1472.0 3.0508¢-3
20100406 1832.0 3,5325-3
20100407 2182.0 4 D1dZe-3
20100408 2562.0 4. 816%9e-3
20100409 2912.0 5. 78053e 3
20100430 3212.0 ?.0647e-3
20100411 38320 8.8311e-3
goxewz 3982.0 1.0818e-2
L ‘ temperature vo)l ht cap
: 20100451 0.0 28.392
i3 20100482 1480.3 34 476
20100453 1875.00 85,178
f 20100454 1787.5 34.370
i !{1 00455 3500.0 34 476
i I e i S T o0 ool AP s\ e bt i i vl 0 b A o e T P A S
] : uhh w 1 - core penr vs. time
}“. * this table represents a but—nt imate of ¥ unon product ducn
2 * heat using the ans standard plus a contribution from actinides.
3 : reference: work by c. b. davis
. : Mode | modified to reflect the B&W Plant power leve)l - John Schroeder
) ol type trip factor  powsr (mow)
:emm power 0 10 21722,
E s sec narmalized power
s 20200101 <1 0. * start at one second
b * 20200101 -1. 1.0
£ * 20200102 0. 1.0
. * 20200103 4 (8387
1 * 20200104 2 5720
! * 20200105 3 3806
: * 20200106 4 2792
I * zo200107 % - 2246
) * 20200108 6 1904
, * 20200109 e (1872
* 26200110 8 1503
* 20200111 8 1376
20200112 1.0 1275

I, T B e
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* Trip 507 existe only to meet code requivement for & ¢losing trig
* 50D opens the 13t relief valve PSVABAS on 300 peia
* 504 opens the 2nd ra)ief valve FVEA on 76 pels
: §05 opens the 3nd relief valve PAVISSE0 on 450 pes
501 1 e 0 ge nul)l 0 0.0 n  * open boundary MOV
- 502 1 ime 0 ge null 0 l.eb n
* oa [ 30010000 ge mu' 0 32O n
'nl 1 ime 0 ge ol D 00 9  * open bresk at time O
08 1 ime 0 Mot 0 186 n
g 99 1 i 4 gt !l 9 Jeb n
Ll
L . sssevan Hydrogynamic Components  sessascsrsssnsrsaprennans
.
: Time dependent volume for charging junction
HOS0DOC  TDVCHG  tmedpvo!
4980100 12.00 0. 3000.
8590102 0. 0. 0
8990103 0. 0. 10
8980200 03 0
BO90201 <1 0e9® 2000 10.
!umx 0.0 2000. 10.
*  CHARGNG FLOW RATE
*  PERFORMAMCE CURVES NOT AVA, _ABLE
*  APPRO) ‘ATED TO 300 GPM AT 2200 PISA
: AND 700 GPM AT 200 PSIA.
¥ at powet ohg rate « 300*62 4% 00223 « 41.74
S ot out mase flow rate, mase flow rate = 700%67 4% 0022387 .4 Tbe/vec
-
TIROUOD  CHGFLOW  tmdp jun * LOOP chy FLOWRATE
712010) mmoo 300000000 . 0500
7120200 598 " 320010000
7120201 -I Obes0d 0.0 0.0 0.0
7120202 20. 87.4 0.0 0.0
7120208 200 7.4 0.0 0.0
zmm 2200. 4 74 0.0 0.0
: Time dependent volume for HP1 and LP1 junction
8000000 TOVL®!  tmdpvo)
sooo1vl  12.09 0.0 3000.
8000102 0. 0. 0
9000103 0. 0. 10
9000200 03 0
6000201 -1 .0etd 2000, 0.
!omo: v.0 2079, 70.
: Sum ¢f Lp. ans Hp! ress flow rates
7)10000 ECCSFLOW  tnddp jun * 2 HPT w1 LPI flow rate
7110101 Wﬂb 400000000 1.4
7110200 P 30000000
7110201 -l 00e+00 0. 0.0 0.0
7110200 B43, 0.0 0.¢
7110238 lli 543, 0.0 0.6
71100 156, 701. 0.0 o0
71102v6 192 k3. 0.0 0.0
110207 197, 214, 0.0 0.0
:uma 161§ 160. 0.0 8.0
¥ Component 300:

4 loops cu'ld ey junction connect ion
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SR e
g o= A

an
b
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]

:
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'v

30)“.1 e 21904, 608 P (4 0. |

: pipe <o hant 120) INCLUDES IR, 1E, AND 10 INCH PIPE

1200000 . " pipe * fiegt 36 volumes removed |

:“‘m ?sm 41

lmﬂ 4.0 28

1200601 0.0 28

1200801 1. Se-4 0.0 25 |

1200825 0.0 00 i |

1Epop2E 3.0 3.0 H

1200027 0.216 0.216 ‘ l
jhee8 0.0 0.0 5

12 10 10 b

1 0.0 0.0 #

1200831 0.216 0218 )

1200932 0.0 0.0 H ) |

1200933 0.216 0 216 1

im :':u g'gu o “

216 0. i .

mua 00 0.0 1%

1200837 0.216 © 716 16

‘m "‘ ’~° “

120008390 0. 216 0.216 21

1200040 0.0 0.0 74

1201001 00 4

1201101 01000 24

1201201 003 80, 400. 0. 0. O 26 :

gmm 00 o0 00 24 ]

: Sinpgle Junc(ton l

1390050 1n let Jun sng 1 jun "

1380101 120010000 140000000 0.2 0.0 D0 0IIDO :

yuml 0.0 0.0 0.0
: LP1 discharge piping

1400000 "10-CCR-6" pipe [
1400001 41 ,
1400101 0.5731 &1 _|
1402201 0 3621 1 .
1 0.5231 40 :
1400301 4.0 4 i
1400601 0.0 &) .
14008u1 1.%-4 0.0 4] ;
1 0. 0.0 b .
1 0.216 0.216 3 !
i 00 o0 5 .
1400904 0.216 0.216 & :
1400008 0.v 0.0 ? .
1400906 1.0 1.0 "

1400007 0.0 0.0 10 h
1400608 0 216 0.206 1) |
1400909 0.0 0.0 13 L
1400810 0.218 0.7216 14 ‘
1400811 0108 0. 108 16

1400812 0.0 0.0 2

1400913 0.108 0.108 23

1400014 0.0 0.0 2 f
1400016 0.216 0.2i6 28 i
1400916 0.0 0.9 37 i
1400917 0.216 0.216 3

1400018 0.0 0.0 35

1400019 0.216 0.216 36

1400920 0.0 0.0 4

1401001 00 4)
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0. | IBde-3
3826 1.1235e-3
440.% §.861e-4
500.0 § PB0be-4
#50.0 7 416484
9%6.0 6.77508-4
1100.0 6. (278e-4
1250.0 5.7120e-4
1400.0 5 18p0e-4
1500.0 5. 06104
1700.0 4. 7pide -4
1850.0 4. 550804
2000.0 4 355be-4
2150.0 4 186164
2300.0 4 Dar2e-d
24%0.0 3. 9306¢-4
/00 ¢ 3 BiEbe-4
”m-a ‘.5750.’.
a6te. 0 4. 702804
4170 2. 8056e-4
4800, 0 4 27¢2e-4
2 §100.0 4 BUSGe-4
e ‘ tenperature vol Wt cap
* 20100251 2.0 34 .45
20100251 0. 34 .45
20100252 122.0 38.35
20100253 2.0 40 95
2010025¢ kL] 43 55
20100254 752.0 46 B0
20100256 0iz.0 £].3%
20100287 7.0 52 .65
20100258 3092 .0 56.55%
20100258 34520 63.06
20100260 3812.¢ 72 .80
20100261 4352.0 #9.70
20100262 4532.0 44,25
20100263 4712.0 98 15
20100264 #862.0 100.10
20100265 51440 101 .40
gaums 80000 101 .40
R e e T
- '.M‘ w,
t’ﬁttmlo%lztgzo!m nn.&nlng:Q:ﬂtencntuoanonnt.ﬁnn
¥ mtrl type th.con W cap mater tal
!moem umm 1 * fuel gap

* thermal properties of fuel gap

W - e e

*values of therma) mductmty were derived from matpro and a frapeon

*cosguter run at constant power over the teta) burnup interval

*

*burnup =
:me.

v z0100301
20100301
20100302
20100303
20100304
20100305
20100306
20168307
20100308
20100308
2010, 10

0.00000 pressure »
.10000e+01 kr frac = 0.

temperatury
10.000
0.000
300. m

A2362e408  gap width =
xe frac = 0.

th cond.

62897¢-0%

7.5 M2e-0S
3,14 Nde-08
3.70561e-05
4. 23747e-0%
4.74311e-08
§ P2r450-05
£ 69355e-05
6. 14522e 05
6. 5B37de-05
7.00057e-0%
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* 2020000 0. '

T dbani * 20200103 A 382
> s * 20200104 2 5720
e * 20200108 A 3806
< * 20200106 A i N
a4t * 20200107 8 2ead
e * 20200100 % 1604
- * 20200100 " | 1672
* 20200110 8 1503
* 20200111 R 1376
20200112 1.0 1278
20200113 1.4 1032
20200114 e D9BS4
20200115 3 . 0820%
20200116 'S ORESD
20200117 5. o821
20200118 6. 07922
& 202001189 8 07378
: 20200120 10. 06967
20200121 18. . 06251
) 20200122 20. 05751
ﬁl 20200128 30. . 0800
20200124 40. 04581
202001258 50 D4za6
' 20200126 60. 03877
| ‘um’ ”1 .m“
} 20200128 100. 04387
E 20200129 126, 03145
s 20200130 150, Aiany
20200131 200. 02798
20200132 300. L 585
202007 33 400. 2418
$0200134 500 RS 1
, 26200138 600 oz
i 20200136 800. 02073
- 20200137 1000 61959
o 20200138 1250, DiBad
Ak 20200139 1500. 01748
| 20200141 2500 01488
b 20200142 3000, 01401
] 20200143 2500, 01331
! #0200} 44 4000 01274
' 20200145 5000 .0118%
0700148 6000 01118
. 20200147 7000 01067
! 20200148 8000 01028
T 20200549 9000, .po9ses
l 20200150 10000, . 009%58¢
: 20200151 15000, 008553
gmom 20000, .bor902
: : Lontrol Variables sessessassunscsessssssnnsnsnsny
Em 4095
: Sum of tota) eces
- name type factor it f ¢
Eoseuon “scctot"  sum 2.2046 0.0 1
2 ¥ a0 coeff name parameter no
20501101 0.0 1.0 wf low) 711000000
sosonu! 1.0 mf low) 712000000
: Integrate eccs mass flow rale
” name type factor init fe min hax
S M-130
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1
!
' L8 tme 0 g¢ mll O 1.6 n
:".-‘"' L 301010000 g¢ nul) O 2450 n  * PORY
L‘: : Hydrodynamic Components sersevecsssmssnnesvennrnon
A5

: Time dependent volume for charging Junction

8950000  TOVCHE  tmdpvo)

8990 01  12.00 0. 5000

8060102 0. 0. Q0.

8950103 0. 0. 10

980200 03 0

BR50201 -1.0e98  2000. 70.

#680202 0.0 2000 70.

.
* Charging flow rate

*  suproximated to 300 gpm &t 2200 psia
5 and 700 gom at 200 psie.
.
.

a1 poser chg rate = 300°62 ¢* 00223 = 41.74
run out mass flow rate, mass flow rate = J00%62 4* 00223 » 97.4 lbs/sec

’
7120000 CHGFLOW  tmdp jun * LOOP chy FLOWRATE
7120101 839000000 300000000 0500
7izoe0e 1 501 p 300016000
7020201 -1.00e%00 00 00 0D
- 1120002 20, 7.4 00 0.0
’ 7120203 200, 97 .4 0.0 ¢.0
1 720204 2200, MM 00 00

| * Tine dependent volume fer HPI and (1 function
9000000 TOVLP1  tmdpvo)

- $000101 12.00 u.0 3000.
;"J I m” ‘c °c °
W 9000103 O, v 10

| $000200 02 0

a 9000201 <1.0e99 2000, 70,
- 9000202 0.0 <000, 70

) .
F : Sum of LPL and HPT mass flow rates.

11
h‘ 7110000 ECCSFLOW  timdp jun 8 | WPl « 2 LP] flow rate
s 7110100 900000000 300000000 1.4
If 7116800 1 501 p 300010000

A 7110291 ~1.00e+00 O. 0.0 0.0
i 7110202 ©. 1361, 0.0 0.0
* 71102038 118, 1361, 0.0 0.0
I 7110204 134, 1220, 0.0 0.0
\ 7110206 156 1081, 0.0 0.0
) 7110207 168 942, 0.0 0.0
E" 7110208 177, BL.. 0.0 0.0
I 7110208 184, B64. 0.0 0.9
o 7110210 188, 524, 0.0 0.0
e Fiyoe1y  1ag. aes, 0.0 0.
i Mnioe1z 192 107. 0.0 0.0
x 710213 218. 107. 0.0 9.0
£ 7110214 616, 102, 0.¢ 0.0
| zllﬁlli 161§, 80.0 0.0 0.0
!‘ : Cold leg -~ 4 loops combined
L 3000000 COLDLG  pipe
| aooooar 1

3000101 12.00 i
3000301 0.0 i

3000401 3024, 1

M-174
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*  Hotleg to high-pressure injection piping.

3000801 0.0 1

3000801 O0.200M8 P42 i

3001001 o0 i

gmm 004 2260. 557, 0. 0. 0.
: The downcomer and lower plenum

S080000 LOWRPLM  branch

H0s0001 ¢ 0

5080101 0.0 12,000  1268.

5080102 0.0 0.0 0.0

5080103 0.00018 5. 6655 OO0

S080200 003 2260, 557.

. from to arse f logs v loss  voahs
$081105 300010000 SORO10000 12.GOOO 1.5180 1 3180 16100
5082101  S08010000 514000000 32 8781 0.0 0.0 10100
L { vel. v over, i vel

5081201 ©. 0. 0. * 37094 087

.umox 0. 0. 0. * 37594 087

: The core and upper flenum

$140000 CORE pipe

5140001 )

si40100 0.0 1

5140301  12. 1

5140401 1265, 1

6140601 90.0 1

5140701 12, 1

$140801 0.0c015  0.040002 |

§141001 00 1

2“1”1 003 2184, §08. 0. 0 4}
: The upper head and pressurizer

5120000 UPPRPLM  branch

5120001 1 0

120101 9.0 12 .000 2608

Bigo10z 0.0 0.0 12.00

§120103 0.000I5 10.0 00

§120200 003 2194, 808

§121101 514010000 512000000 0.0 0.1878  0.1878 10100
gmm 0. 0 3, * 36815.350

: Vesse| outlet to hotleg

§240000 VESSLOUT sngljun

8240101 512010000 301000000 12.00 C.1200 0.1200 00002
gmm 0 0. b 0.0

: Hotleg -- all loops combined

3010000 HOTLEG pipe

3010000 !

010101 12.00 1

3010301 0.0 1

3010401 3025, 1

010601 0.0 1

3010861 0.00015 2.42 1

3011001 00 1

2011201 003 2194, 608 0. 0. 0.

1

The injection po‘nt should be

*  the vesse) downcomer but is placed on the hotleg to provide a continuous
: flow path from injection point to break.

inletjun sngljun
301010000 00000000 0.0 0.0 0.0 01100

0150009
0150101




T mie e o
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_um 1 00 0.9 0.0
: 83 1t of 7 1/2 inch pipe between the RCS and WP-7A
0200000 ;% tream pipe

0200001

020001  0.02463 10

0200301 B3 10

0200601 0.0 10

0200801  1.5e-4 0.0 10
0200001 ©0.864 0.864 |

p200802 ¢.0 0.0 9
Q201001 00 10

0201101 00000  §

boi201 003 2184, 608, 0. 0. 0. 10
!“XMI 0.0 0.0 0.0 8

: 2 1/2 inch valve HP-2A

0250000  WP-2A valve
0200101 020010000 020000000 0 02463  ©.144 0 144 01100

ozsp201 1 0.0 0.0 .0
0250300 mtrviv
0260301  s01 502 1.0 1.0

*  Piping between HP-ZA and break at suction of pump 1-7 Total length of
*  piping is about 77 feet. Pressure losses from bends and valves iy
*  negiected. This w!ll produce a conservative break flow,

bl
030L200 WP pipe
0300001 3
0300101  ©0.02465 3 * Flow area (ft2) 2.5 inch pipe
0300300 7.2 3 * Volume lengths {ft)
03008C1 0.0 3
0300801 .54 0.0 3
0300801 C.0 0.0 4 * Loss voefficents
0301001 Q¢ 3
0301101 00000 H
030iz201 003 50. 100. 0, 0. 0. 3
0301301 0.0 0.0 0.0 2
: Break, located et suction to WPl pump 1-2
7230000  BREAK-5 vaive * fyvcahs
7230101 030010000 902000000 0.02463 0. 0. 000100
;:Iﬁﬂl 1 A 0. 0. 0.
] trpv ly
Lol

: PORY - area does not matter so long as pressure s pantro)led

7240000  PORV valve * fvcahs
7240101 301010000 802000000 0 05 0. 6. 000100
7240201 1 0. 0, 0.

7240300  trpviv

:Mﬂﬂ 503

*  Time-dependent volume downstream of the leak

5020000  AUXBLDG  tmdpvo)

9020101 18.40 0. 3000.
9026102 0 0 0
9020103 0O 0 10
2020200 03 0

20!0201 0.0 15. 213,

* asssassesssssesssssssessscss Heat StruCtures sssssssssssssssssssszszoms nzsasss
*
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15162000 12 $ ? 1 0
15151100 © 3
15181101 8 0.01542 | e.01%7 2 | W GRS
151691200 2 6 3 4 8
15181501 8% 2 A3 1 4 14% 0.8
16151400 ©
18151491 2000 ) 750. 1 Ho. 8 650, 9
16151801 © 0 0 0 0. 12
1518160 S14010000 00000 1 0 e s 12
15181701 ) O 0 g |
16151202 1 0.0865 0. 0 ¢
15151708 1 0.0877 0 0 3
is181704 1 0.0860 0. 0 4
15161708 1 0.06847 0. 0. §
15151706 1 0 0839 0. 0. b
15181707 1 0.08d0 0, 0. !
15161708 ) 00848 0. 0, B
18151700 ) 0.0862 0 0 §
16151710 ) 0.0870 ¢ 0. it
15181711 1 00859 O 0. 1
lllilﬂ! 1 0.0627 0. 0. 4
m htingf btingr glngf glingr glosst glossr boilf stene * 902000
15151801 100, 100, O 0, 0. 0 ks i? * 802000
umm 0. Nl! 100. 00. 0. 0. 0. 0. 53 12 * 907000

-

*  therma) properties of uol? - composition ?

-

> mirl type thcon  hi.cap material
smmo tbl/fetn 1 1 * uoe
A temperature th.cond
* 20100201 188 6 | . 264e-3
20100201 0. 1.264e-3
mo&m 32 8 1.1235e+4
00203 440,68 G 8514
20100204 §00.0 8. 780684
20100205 6500 7. 41%4e-4
20100206 #00.0 7 436le-4
20100207 880 v € 7750e-4
20100208 1o .o 6. 2276e-4
20100208 12509 577224
20100210 1400.0 5. 38H5e -4
20100211 1800.0 5 083%e-4
20100212 1700.0 4 78894 !
20100213 1850.0 A 5528e-4
20100214 2000.0 4, 355604
20100216 2150.0 4. 186le-4
201002186 2300.0 4 0472¢-4
20109217 2450.0 3.8306e-4
20100218 2600.0 3. B38%e-4
20100219 3100.0 1.67508-4
20100220 3600.0 3 7028e-4
20100221 4100.0 3 905he-4
20l00222 4600.0 4 272004
gomm 5100.0 * Bbhbe-4
' temperature nt cap
* 20100251 7o 34 4%
20100281 p. 34,45
20100252 122.0 38 35
20100253 2120 40 4%
20100254 3820 41 5%
20100255 752.0 46 80
20160256 2012.0 51.35
201002587 2732.0 87 6%
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20820 58, 55
520 63.086
W20 7280
4352 0 89.70
4532 .0 826
41z.0 $8.15
4892 .0 100.10
§l44.0 101 .40
50000 101 40

-
.
: thermal propert tes of fuel gap - composition 3
-

wtr! type th.oon bt cap material
gmom th1/fctn 1 H * fuel gap
*  values of therma) conductivity were derived from metpro and & frapoon
: computer run at constant power over thy tota’ burhup interval
*  burhup * 0.00000 pressure = (21620404 gap width = 00213
*  he frac + 100000401 kr frac = O xe frac = 0,
¢ temperature th, sond.
* 20100301 70.000 2.52892e-05
20100304 0.000 2.52882e-05
20100302 300. 000 3.14014e-05
20100303 500.000 1.7056)e-0%
20100804 700. 000 4.23747e-0%
20100305 200. 000 4.74311e-05
20100306 1100. 000 £.22745e-05
20100307 1300. 000 5. 6038505
20100308 1500. 000 6. 14522¢+ 0%
20100309 1700.00¢ 6.58324e-08
20100310 1900.000 7.00857e+05
20100311 2100. 000 7. 42548605
20100312 #300.000 7.85201e-u%
20100313 2500, 000 8 23004005
20100314 2700.000 8 6P02%e-05
20100218 €300.000 8.00341e-05
20100318 31060.000 §,3799%e-05
20100317 3300. 000 9 75033e-05
20100218 3500.000 1.01150e-04
20100318 3700000 1.04744e-04
20100320 3800, 000 1.08288e-04
20100321 4100000 1.11784e-04
20100322 4300.000 1.15236e-04
20100323 4500.000 1.18646e-04
20100324 4700.000 1.22017e-04
20100325 4900000 1.2534%e-04
“0100326 £100.000 1.28645¢-04
gmom 5300.000 1.3190%e-04
i temperature vol bt cap
20100351 0.0 0.00007%
'mmsz 5400 0 £.000076
-
*  therma) properties of cladding - composition 4
*erdne  mir) type th.con bt cap material
Eo:moo thl/fctn 1 1 * ¢ladding
. temperature th. cond
* 20100401 $0.0 1. #2671
20100403 2.0 1.826%e-3
20100402 382.0 1.9267¢-3
20100403 75¢.0 ? 2478e-3
20100404 1112.0 2.7287%-3
20100405 1472.0 3.0508e-3
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.
*

gma ; ”:
20100483 1675

00454 1781,
gmuu 2500
*

L}

.

.

A

o reference: work by ¢.

-

L]

s Lyve trip

gmu power ¢

» sec

202001 1.

* 20200101 a

: wmg '

s o 1

* mﬂ P

* 20200107 5

* 20200108 N

* 20700108 Y

: zm:g 8

ﬂéﬁga' 1.0

20200113 1.8

200001 i¢ 2
00118 3.

17 5.
@n H
20200119 '3
soee0iss b
202001 20
ﬁﬂm‘ 3 ::
20200125 80
20200126 0.
20200127 80.
soe00ies i7s.

75,
20200130 150,
20200134 200.
20200132 400.
20200133 400,
20200134 500,
20200135 600
F0200136 800.
702001 1000.
#0200! 1250.

e e e )

Table Number 1| - Core Power vy Time

this table represents a best-estimate of fission product decey
heat using the ans standerd plus & contribution from actinides.

b. davis

factor  power(mw)
1.0 o,

'G\om Vized power

* start et o sec”

B D e

Mode | modified to reflect the BEW Plant power level -
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o
fe'
1=
]
0200139 1500 01748
20200140 2000, .018600
l 41 2500 .Dless
L 3000, .B1401
20200143 3500. 0133}
20700144 4000 01274
- 20200148 6000 . 01188
o 20200148 6000 01118
e 5 0200147 7000 01067
y 20200148 8000, 61028
20200140 9000. 009885
: 20200150 10000 Q0856
= 20200181 15000 008553
i W’! 20000. 007802
i
E_ : = Lontro) Variables ssscsesesensssnsssntnsannasssne
| 20500000 4095
|
1 : Sum of total eccs
|
j . name type factor init § ¢
i zmmo “soctot™  sum 7.2048 ¢.0 1
“
: N a0 coeff name parameter n.,
- 20501101 ©.0 1.0 mf low) 111500000
; g»mm 1.0 wflow) 712000000
- : Integrate eccs mass flow rate
’ R type factor init f'e min max
4 !ﬂﬂlﬂ “inteccs” integral 1.0 0.0 03 0.0 4 Beb
k.
& - riame no.
il ‘mmo. entrivar 110
!' *  Controller for bresk vepor enthalpy - output §1 urits, break cosditions
| : taken fraon donor volume.
B Pt
i 20501300 “v-enth” tum 5 0. 1
‘ 20501301 0. 1 v 030630000
- fmlm 1 cntrivar 140
E
- 20501400 “v-puyg” mult ¥ 0. 1
k 20501401 p 030030000
! 2050140! cntrivar 150
E 20501500 *.-1/rho" d'v L. 1, i
it 20601501 rhog 03.030000
3 * Controller for bresk )iuid enthalpy
R ik, A o
20501600 “f-enth" sum 1. 0. 1
.b 20501601 O, 1. uf 030030000
a1 ;emm 1 ontrivar 170
!' - 20501700 “f-pv" it 1. 0 1
i 20501701 p 030030000
i 30501101 ontrivar 180
. 20501800 "i/rho" div : | 1
20501“1 rhof Q30030000

*  Controller for

break vapor mass flow rate






Gy LISTING 6 - CONTAIN Input for BS-1
g
" a scexnssevens Mode! DesLriplign sssssvisesesnusnennrerncrcasess
’-I W e
; L
L1 ent0Dl s
) “
a Descript ion:
) BS-1,  This input deck describes & Tive volume mode) of the B&W Plant
[ auntitary building.  The romes modeled are 105, 113, 115, and 206
A% The steam source s » 12 Inch bresk in the decay hest remova!
. pump suct 108 piping located in roam 236 This mo*4) does not ino ude
a water seroscls (the dropout op,ion i used).
a written by:
: John Schrouder 6/91
1) anes = Maching Control Input sessscssesessssnssnsvnensans
cray
ol
&b = " " sxasxe filoba INput wevessssesrsrarLissrEaEREs e RuNnS
[ &b
L : Section 3.2 p. 211
'|w :: Atmospher ic Gases
E - : Material Descr ipt lon
G [ o2 oxygen
o8 11 n2 nitrogen
A A% h2av sleam
1) h2o) water
i L0
ﬁw v contreo)
ncells - 6 & Number of cells
E ntit) =2 Lk Number of title 1ines
& ntzone = § A Number of time zoney
: e =0 &k Number of aevoso) groups
L nsectn = 0 Ak Wumber of seroso) sections
BT 001
| "
X : semssesecxer Matertal, Fission Product, and Aernsol Names -« -=-er-e- Sy i
A
T & Section 3.2.1, p 3-13
it [
g ma.erisl
F ' compaund
0 nZ o? &k Air
{r hZov heo) &% Steam ani water
¢ IL & conc &4 Structurs! materials
[:' “ W A MM ‘m ------------------- e -
: &4
- & Section 3.2.2, p. 3-17
a0l s
F “mi &% Water-cooled reactor
A Bl covrsesenmit i s an Flow Options -«crsressnmsmmsdncsrassrocarsnmran
| 55
i 3 M Section 3.2.3, p. 317
| L3
' flows
i
| M-141
bt
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sEF FEF £EE FEZ £ EEE

gfgrs =

FEE

Juagtion 1 - Room 105 to falance of Plant, ingludes flow paths

A P B
sreall 8] = B B8 &b Cross-seotiona! area of flow path (m2)
ovl!l.t 166 BhRario of ares to fnertial length, AL (m}
ofc{1.8) = 100 &8 Flow loss coelfiptem

Jungtion £ - Roow 106 to Room 113, incluties only flow path 4.

areall. 2] » 12 6
avi(l.2) =207
efell,2) = 1.0

Jungtion § - Room 113 to Belence of Plant, ineludes enly flow path 6.

CN(L” = 0.802
avi(2.5) = 1.46
ofel2,8) = 1.0

Junction 4 - Room 113 to Koom 115, includes only flow path 6.

area(?.3) « §
avi{e.3) = 3.2
efc(2.3) =10

Junction § « Room 116 to Balance of Plant, ingludes only flow path /

ares{d.b) » 1,85
aw1(3.8) =32
efe(3,5) =1.00

Junction & - Room 115 to Room 236, includes only flow path 8,

area(d . 4) » 2. 07

avi(3.4) = 4 88

cfc(3,4) « 1.00

Junction 7 - Room 236 to Balance of Plant, intludes flow paths &,
10, 11, 12, and 13.

areald,§) = 291
av1(4,8) « 187,
cfe(d,8) « 1.00

Junction 8 - Balence af Plant to environment, includes unly blowout

paths
area(5.6) » 46.%
wl‘il.l = 250
cfe(5.6) = 1.00
impiicit
dropout
Compartment and junction elevation dats
Compartment s
tmlil; = 169. M Center of mass glevation for Rm 105 {m)
eleve)(2) = 169. A& Center of mass elevation for Rm 113 (m)
eleve (2} = 160 &b Center of mass elevation for Rm 115 (m)
eleve1(d) = 175,  && Center of mass elevation for Am 236 {m)
elevc1(8) = 185  B&k Center of mass elevation for Rm BOP (m)
eleve1{€) « 1B5.  &A& Center of mass elevation for Enyironment {m)
Junct fons

elevfp(l, )= 167.
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r’l' 3
:
r ]

elevfp(§.1)= 167

elevipll 2)= 170,
elenfp(2.1)= 170,

elevfp(2, )= 172,
elevip(s.2)= 172,

elevfp(2,3)s 170.
elevfp(d, 2)= 170

elevipld, §)= 170,
elevfp(5.3)e 170,

elevfp(3.4)= 172,
elevip(d, 3)s 172,

elevfpld, 5)s 173,
elevip(5,4)= 173,

elevip(5,6)= 211.
elevfp{6.8)s 211.

11}
: ---------------------------- Aeroso] Dpliong «« -« scervemsermmsascaniancnansnsn
& Sectior 3.2.4, p. 3-28
£
Ak aerosol
1Y h2ov 1.0e-8 0.093
119
“ A ‘m' - - -
b
84 Section 3.2.6, p. 3-36
&h
times
3600 #h Maximum CPU time 1imit (s)

& 0. &% Problem start time (s)
a Time zone data
& System Edit  End of
B Max Ts  Ts lone
L R e R (s)

1. 10. 10.

5. 50. 100.

10. 100. 1000.

80, 100. 2000

100 100. 3600

R (R
ool
111
: - bmmremay MQM Cmt"o\ ----------- e e o
: Section 3.2.7, p. 3-38

&k System ts between short edits
M T; edits between long edits
&% Print interce)) flow dats

praer 111 detailed aercso) inventories
priow-c) .1 Tower cel! mode)
prheat 113 heat transfer strugture mode!
mv‘nm s engineered system mode)
title
BAW Plant Auxilliary Building Steam Propagat ion Mode |
& Five Compartment Mode! -~ 85+)
111
Ak » Cel) l"m and Cell Contro) sezssssssczssssssssssasvnps
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cantre)
nhtms] mxslab=ll nsoatme? nspatm=300 jconcel jpooisl
nypeng=4

. Cel) 4, Room 236
:: Upper Cel) Input

geometry 2 520e2 5 48 &h Cell volume and height
stmos 3

1.0let &L Pressure
306. &b Temperature
o2 = 0.2%
02 =076
heov = 0,08
sources?
g Blowdown of saturated primary system water
hiov = 298
"‘.' a?
t = 0.0 1.0 2.0 1.0
§0 6.0 7.0 &.0
10.0 1.8 12.0 13.0
15.0 25.0 s 45.0
5.0 5.0 8.0 95 .0
115.0 1250 135.0 145.0
165.0 175.0 165.0 1850
215.0 725.0 2350 24t 0
265.0 275.0 2850 295.0
315.0 325.0 3380 5.0
365.0 a7s.0 880 395.0
415.0 425.0 4350 445 0
465 0 475.0 4850 495.0
515.0 §26.0 $35.0 545 0
5§65.C 575.0 585 .0 506.0
6150 626.0 635.0 450
665.0 678.0 685 0 695.0
715.0 7250 736.0 745 .0
765.0 175.0 7850 79%.0
8150 K260 B35.2 8450
B6S .0 £75.0 #0850 (%0
915.0 925.0 935.0 945.0
§65.0 975.0 9850 985 .0
150 10250 1035.0 1045.0
1085.0 10750 1085 0 10650
1118.0 11280 1135 0 1145.0
1165.0 1175.0 1185 0 11856 0
1215.0 1225.0 12350 1245.0
1265.0 1275.0 1265.0 1285.0
§314.0 1325.0 1335.0 1348 0
1365.0 1375.0 1388 13850
14150 1425 .0 14350 1445.0
1465.0 14750 1485 .0 1495.0
1518.0 1825.0 1536.0 1545.0
1665.0 1575.0 1585 .0 1585.0
16156.0 162%.0 i638.¢ 16¢5.0
16650 1675.0 1685.0 1695 .0
17180 1725.0 1735.0 1745 0
1768.0 17758.0 1785.0 1785 .0
1815.0 1825 0 1835.0 1645 0
15865.0 1875.0 1885.0 1885 .0
19150 1825.0 18859 1845.0
19680 1975 0 1985.0 1994 0
2015.0 202%.0 2035 0 2045.0
¢0865.0 2075 0 208% 0 204% Q
2115.0 2125 0 2135.0 2145.0
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nagngy«2

|
(m3, m) ]
|

B
o e
oD O

105.0
155.0
2058.0
265.0
5.0
a58.¢
405.0
455 .0
$05.0
565.0
605.0 [
655.0 i
705.0 !
155.0

8050

855.0

9050

9550
1005.0
1055.0 !
11058.2 j
1155.0
120%.0 !
1285.0 )
1305.0
18550 ,
1405.0 |
1455.0 :
1505.0 -
1558.0

1605.0

16550 ]
1205.0 ‘
17585.0

1805.0

1855 .0

1605 0

1855.0
2005.0
20550 i
21050 -
215%.0
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enth =

- o

158000.0
1140000 ©
12700000
1250000 .0
1110000.0

’Iiﬁ‘! 0

e

s
ii gi
PP OO0 CO

P PR PERENEREREEE I EE RS 2
‘s‘§§§§§§§§§§s§§§§§§eis§§%§

710.3
710.4
710.4
7104
710.4
710.4
0.4

£85000.0
1160000.0
1270000 0
1240000 0
1170000. 0
917000.0
7810000
6930000
6420000
6100000
653000 .0

6420000
6140000
§95000 0
§87000.0
§54000 0
504000 0
4530000
403090 .0
358000 0
316000 0
*46000.0
2580000
236000.0
218000.0

1940000
186000.0
178000 .0
174000.0
170000.0
167000.0
165000 0
163000.0
161000.0
160000.0

wm 0
157000.0
1456000.0
155000.0
154000.0
154000 0
153000 .0
152000.0
152000.0
1510000
151000.0
150000.0
'”ﬁ 0
148000.0
144000 .0
1480030
1480C2.0
147000.0
147000.0
146000.0
146000.0

1076000. 0

§§§§§§§§§§§

-

=

gi
cesooeD s ecoOn

—

202000 .0
152000.0
184000.0
178000.0
173000.0
169000 .0
167000 ¢
164000.0
1620000
161000.0
1580090
158000.0
157000 0
156000.0
156000.0
155000.0
154000 .0
164000 0
153000.0
152000.0
15200, 0
+51000.0
1510000
160000.0
150000 .0
149000.0
145000.0
148000.0
148000.0
147000.0
147000.0
147000.0
1460000
146000.0

710 4
110.4
710 .4
T10.4
710.4
7104
710.4

1060000, 0
1260000.0
1260000. 0
1180000.0
1040000.0
857000.0
738008, 0
5690000
6290000
67600 .0
4610000
#50000 ©
£61000.0
602000.0
6180000
80000, 0
§32000.0
4830000
433000.0
385000.0
142000.0
305000.0
£74000.0
245000 .0
229000.0
213000.0
200000.0
180000 0
183000.0
177000.0
172000 .0
168000 ¢
166000 .0
164000 .0
162000.0
1.0000.0
£58000.0
158000, 0
157000.0
156000 .0
156000.0
1550000
154000 .0
153000 0
153000. 0
152000.0
1520000
151000.0
151000 0
160000.0
150000.0
146000.0
148000, 0
148000.9
148000 0
147000.0
147060 0
147000 .0
146000.0
146000.0
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710.4
7i0.4
7ie.4
1104
10,4
71t 4

11900000
12700000
1260000.0
1160060 ©
$76000 0
836000, 0
1220000
660000 0
622000
592000 0
$61000.0
648000 0
f64000 0
$36000.0
612000 O
£71000.
623000 0
473000.0
423000 .0
3760000
2340000
298000.0
269000 0
2449000
2250000
2100000
198000 0
1490000
182000. 0
1760000
1120000
168060 0
166000, 0
163000, 0
1620000
160060, 0
159000.0
1680000
187000.0
156000.0
155000.0
185000 0
154000.0
153000.0
153000 0
152000 0
152000 ¢
151000 ¢
151000 0
150000 0
150000 0
149000.0
148000 .0
148000, 0
148000.0
147000.0
147060.0
146000.0
146000 0

B e e e e




Y= "l R, VTR R e g Ry e e

el

u
: Blowdown of primary system steam
b h’o . 8
i i ‘.’ (|

S t = 0.0 1.0 2.0 1.0 oy
5.0 6.0 1.0 80 9.0
it 12.0 1.0 1.0 13.0 14.0
0 15.0 2.0 .0 .0 5.0
P 8.0 750 80 95.0 105.0
< 18,0 125.0 125.0 1450 186.0
b 165.0 175.0 185.0 195.0 2050
b7 218.0 225.0 235.0 2480 255.¢
k. 265.0 2.0 268 0 2850 306.0
= 318.0 325.0 335.0 5.0 1550
§ 365.0 375.0 3850 195.0 4080
. 450 @50 438 0 “s 0 4550

4850 4750 “$5.0 4950 505.0
. 515.0 525.0 6380 5.0 855 .0
; 565.0 575.0 486 0 5950 605 0 |
x 515.0 625 0 635 0 #45.0 655.0 :
6650 675.0 6850 95.0 708.0 :
'- 115.0 728.0 130 145.0 7% 0 ,
) 765.0 775.0 18y ¢ 7950 8050 :

8180 8250 B35.0 8450 855, o :

868 2 75,0 885 0 8550 9050 .
| 915.0 925.0 8150 9450 985.0 .
: 965.0 975.0 985 .0 995.0 10080 .
| 1015.0 1025.0 1035.0 1045.0 1085 .0
i :uz.o 1075.0 1085.0 108%.0 1108 0 -
L 1118.0 1125.0 11350 1145.0 1185.0 :
s 1165.0 11750 11850 11850 1208.0

| 12150 12250 12350 12480 12850 ;
? 1265.0 1276.0 1265.0 12950 1305.0 ;
13150 1325 .0 13350 1345.0 1355.0

L 1365.0 1376.0 13850 1395.0 1406.0 :
] 1415.0 1425, o 1435.0 14450 14550 ,
! 14650 1475.0 1485.0 1495.0 1505.0 :
E 1515.0 1625.0 16350 15450 15560

1565 .0 1575.0 15850 1595.0 1608, 0 :

L L S L h
1675.0 16850 18950 1705.0

1725.0 1736 .0 1745.0 1758.0 ’
12750 17850 17950 18080 :
18250 18350 184S0 18880 ’

ol
:
o

T T
-
o~
=a»

o
°°

xm 0

'lf 1865.0 1750 1885 .0 1805 0 18080

b 1915.0 1925 .0 1935.0 1945.0 1958 0

§ 1965.0 19750 (9850 19950  2008.0

l 2015.0 2025.0 2035.0 2044 .0 2055.0

5 2065.0 2075.0 2085.0 2005.0 2108.0 :
3 2118.0 2125.0 2:%.0 2145.0 2158.0 !
o 21650 2175.0 2185.0 ¢195.0 22050 -
" 215.0 2225.0 2235.0 22450 2255.0 ,
e 2265.0 2275.0 2285.0 220%.0 2305.0 ,
e 2315.0 2325.0 2335.0 2345.0 2355.0 h
Ry 2365.0 2375.0 2385.0 2395.0 2405.0

¥ 24)5.0 2425.0 2435.0 2445 .0 2455.0 i
i 2485.0 2475.0 24850 24850 2506.0 ;
. 2516.0 2525.0 2535.0 2545.0 2888 0 :

1 2665.0 2575.0 2685.0 2585.0 2605 0
: 2615.0 2625.0 2635.0 2645.0 2655.0 f
4§ 2665.0 2675.0 2685.0 26850 2705.0 |
I 275.0 2725.0 2735.0 2745.0 2755.0 )
, £768.0 2175.¢ 2785.0 2795.0 2805.0

’ 2018.0 2825.0 2835.0 2845.0

mass = 0.0 108.3 161.0 180.2 194 .6
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2750000 .0
2740000.0
27500000
27500000
2750000.C
2740000 0
2730000.0
2740000,
2720000.0
2710000, 0
26900001
2680000
268(1100. 0
26800000
L8635, 0
2680000
25800000
2680000, 0
266 /00,0
2680000 0
26R0000. 9
26806900
26200000
2689000 0
2680000.0
26800000
2680000. ¢
2680000.0
26800000
2680000.0
26800009
2680000.0
2680000 U
26800000
£660000.0
2680000. 0
$380000. 0

walls
wall
slab
10

.S
g

§750000.0 27400000 27400000 2740000 0
2740000.0 27400000  2730000.0  2730000.0
7760000 0 2754000 2750000.0  2750060.0
2750000 0  2750000.0  2750000.0 2750000.0
27500000  £750000.0 2750000.0  2760000.0
2740000.0 @75, %.0 27300000 2720000.0
2750000.0 27400000  Z740000.0  2740000.0
27400000 2730000 0  273G000.0 2730000 ©
27200000 27200000 27100000  2700000.0
2710000.0 27000000  2700000.0 27000000
2,40000.0 2680000 O  PABODOC.0  2670000.0
26800000  26R0000,0 . 70000  2680000.0
2680000 0 26800000 ' - .0 2680000.0
26800000 2680000.0 [ .0 ¢680000.0
2680000.0  2680000.0 0.0 2680000.0
2660000.0 2600C)0.0  2680000.0 2680000 0
2680000.0 2080000 0 26800000  263000) O
2680000 0 26800000 2680000 0 2680000 ©
26b0000.0  2RBL000.0  £uBD000.0  26BOVOD, O
2680C00.7 2660000 ¢  2680000.0  2680000.0
2480000, ¢ 26B0000.0 2380000 0  2680000.0
26:0000.C  P6BO0OC.D 26800000  2680000.9
2680N00 0 - 2u8UC00.0 26800000  26R0000.0
2680000 0 2680000 0 2680000 0  2680000.0
J6A0000.0  268MUCC .0  268L00.0  26BON0D. O
2680000 0  26800P% 0 2680000.0 2680000 0
REO0000.0  258000C.0 2680CTY.0  2680000.0
26800000 2680000  2580000.0  268000¢ 0
2680000 O 2080000y  2650000.0  2680000.0
6800000 26800000 2682000.0  2680000.0
2680000.0  2680000.0 [680000.0  °680000.0
1580000 0 2680000.0  2680000.0 26800000
2680000.0 2680000 0  268000C.0 26800000
2680000.0 26300000 2680000.0 2680000.0
26600000 26800000  2680000.0 26800000
26800000 2860000.0 26800000  2680000.0
2680000 0 2660000 0  2680000.0  2680000.0
2680000.C  2680000.0  266.000.0  2680000.0
2680000.0 25670000 26800000  2680000.0
26800000 265J000.0  2680000.0 26800000
2680000.0  2680000.0 2680000.0 25800000
2680000.0  2680000.0 26800000 26800000
2680000.0  2680000.0  2680000.0  2680000.0
2680000.0 2080000 0  2680000.0  2680000.0
26800000 26800000 26800000  2680000.0
26800000  2680000.0 2680000.0  2680000.0
2680000.0 2680000.0 268C300.0 26800000
2680000.0  2680000.0  2680000.0  2680000.0
2680000.0  2680000.0  2€90000.0  2680000.0
26800000  2680000.0 26800000 2680000 0
2680000.0 2680000.0 26400000  2680000.0
26400000 26800000  2680000.0

&L Name of structure
84 Type ¢ structure
88 Shape of structure
&% Number of nodes in structure

chr len 5.48 A& Characteristic length of structure (m)
slarea 450. &4 Area (m2}
tuntf 308. &% Initial uniform temperature (K)
compounds  CONS CORC CONC CONC CONG CONC CONC CONG CONE GONG
* « 0. ,015 030 .04% 062 .075 .090 105 .120 i35 182
eol

&3

condense

ht<tran = on on on on on
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(m3, m}
{Fa)
{K)

jconceS jpool=l

&% Pressure
& Temperature

1.01e5

308.
= 0.20
= 0.78
= £.05

=3

= 814

Cell 2, Room 113
iflag = 2

o2
h2ov

nhtme? mxslab=1l nsoatm=d nspatme]000 naensys]
n?

Blowdown of saturated primary sysiam water

atmos

n2ov

R | I I T 1

rell 2

geometry 3.784e? 6.10 Ak Cell volume and height

control
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we
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e pic
ot

17247
1720 7
1734.7
1738.7
17447
1748.7
1754 .7
1759.7
1764.7
1769.7
17747

1779.7
1784.7
1789.7
1794.7
17987
1804 7
1809.7
18147

1819.7
1824 7
1828.7
1834.7
1839.7
1844 7
1849.7
1854.7
1858.7
1864.7
1869.7
1874,7
1878.7
18847
1886.7
1884.7
1899.7
1804 .7
1808.7
19147
1818.7
1924.7
19287
1934.7
1839.7
1544 7
1849.7
1854.7
1958.7
1864.7
1969 .7
19747

1879.7
1984 .7
1989.7
1984 .7
1999 7
2040.0
2090.0
2140 0
2190.0
2240.0
2290.0
2340.0
23490.0
2440.0
2430.0
2531.7
2581.7

1728.7
1730.7
1738.7
1740.7
1745.7
1760.7
1755.7
1760.7
1765.7
1707
1778.2
1780.7
1785.7
1780.7
1795.7
1800 7
1805.7
1810.7
1815.7
1820.7
1826.7
1830.7
i835.7
18407
18457
1860, 7
1855.7
1860.7
1865.7
1876.7
1875.7
1880.7
18857
1890.7
1885.7
1800.7
1905.7
1910.7
1816.7
1920.7
1925.7
1930.7
1835.7
1840.7
1945.7
1850.7
1958.7
1960.7
1965.7
1970.7
1875.7
1880.7
1985.7
1990.7
1995.7
200G.0
2050.0
2100.0
2150.0
2200.9
2250.0
2300.0
#350.0
2400.0
2450.0
2500.0
2541 7
2381.7

1726.7

131 7
1736,
il

1781
1756
1761,
1786
1m.
1776.
1781,
1786
176}
1796
1801
1606
1811
816
1821
1826
1831
1836
184)
1848,
1651,
1856
1061
1866
1871,
1876,
1881
1886
1881
1896
1901
1906
1911
1916,
1921.
1926
1931
1936,
1941 .
1946,
1951,
1958,
1961.
1966
1971.
1976.
1981
19867
1991 .7
19967
2019.0
2060.0
2110.0
2160.0
2210.0
2260.0
2310.0
2360.0
2410.0
2460.0
2510.0
2851.7
2601.7

:
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1728.7

1783,
1738.
1743,

1748
1753

1758,

1763

1768,

1773
1778

1783,
1788.
1793,

1708

1803
1808.
1813,
1618,
1873,
1828,

1833

1338,
1843,
1848
1853.
1858 .
1863
1868
1873,
1878.
1883 .
1888

1883

1896,
1903,

-
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1913.
1918,
1923,
19286
1933,
1938,
1943,
1848.
1953,
1958,
1963.
1968.
1873.
1978.
1983,
1988,
1993,
1998,
2030,
2080,
2130.
2180.
2230.
2280.
2330,
2380,
2430,
2480.
2521.
2571
2621.
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162 16.2 16.2 16.2 16 2
16.2 6.2 16.2 16.2 16.2
16.2 18.2 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
R 6.2 16.2 16.2 16.2 16.2
f 16.2 6.2 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 18.2
16.2 16.2 16.2 18.2 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 16.1 16.1
16.1 16.1 6.1 16.1 6.1
16.1 16.1 16. 1 161 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.¢ 16.0 16.0
16,0 16.0 16.0 15.0 16.0
16.0 16.0 1€.0 16.0 16.0
15.9 15.9 15.9 15.9 15.9
15.9 15.9 15.9 158 15.9
15.9 158 16.9 15.9 159
15.8 L s 15.8 15.8 15.8
1.8 15.8 15.8 is.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 15.7 15,7 152
15.7 18.7 15.7 18.2 15.6
15.8 5.8 15.8 15.6 15.8
15.¢ 15.8 15.8 15.6 15.6
1. 15.6: 15.8 156 168
15.6 15.8 15.8 15.6 15.8
15.6 15.5 15.5 15.5 15.5
15.5 15.8 15.% 15.5 15.5
15.5 5.5 15.5 15,5 15.8
15.% 15.6 15.5 15.% 15.6
15.6 15.6 15.6 . 188 15.6
15.5 5.3 15.5 15.5 15.5
15.5 15.5 15.5 5.8 15.8
15.6 i5.6 15.6 15.6 15.6
15.6 158 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.% 15.§ 15.8 15,6 15.7
18.0 16.1 15.2 15.3 15.3
16.3 15.3 15.4 i5.3 15.2
15.3 153 15.4 15.4 15.3
15.2 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
14.4 15.2 15.2 15.5 15.9
16.1 18.3 166 IF 8 1.1
17.3 17.5 17.7 12.8 18.0
18.2 8.4 18.5 18.6 18.8
18.9 19.0 19.1 19.2 19.3
18.3 19.5 19.5 19.6 18.6
8.7 19, 19.7 9.7 19.8
8.8 19.8 19.8 13.8 19.8
16.8 19.8 19.8 19.8 19.8
19.8 19.7 19.7 13.7 19.7
18.7 19.6 19.6 19.6 5.6
9.5 19.5 19.4 19.4 19.3
f 19.3 19.2 19.1 8.1 19.0
18.0 18.0 18.9 18.9 18,9
18.8 18.8 18.7 16.7 18.6
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491628.3
490721 .8
490366 2
490473 .5
481086 6
482043 ¢
493146 .3
494226 2
455480 6
AB6164. 5
496693 .2
495808 &
496331 .8
496536 .7
496612 .4
496616 .3
406550, 6
406610 4
26484 7
406354 .4
496164 .8
A96Cu9. 0
496030, 2
4B6138.9
406307.2
406528.3
496921 .0
497133.3
497470.9
487604 3
498360 7
498813 .7
4992047
404698 .7
5000873
500616 .2
GDOA7S B
501358 4
502086 &
§02186.2
502560, 7
5030550
§034630.4
5042399
504007 .4
505627 .9
506391 .0
507200.8
514787 .2
520208 .2

17303.6
507008 1
500043 .2
508808 .2
500438 .6
503078.9
553008 . 6
585552 .4
uru 9
A T |
BuJa986 7
6053750
§98220.9
6040089
#20321 .1
630472 .3
608474 |
576664 .2

4816381
490580
450386 8
480619 6
491265, 1
492247 6
403376 .8
454470 4
au5686 .0
49355, 1
4vE725 4
496974 °
486333.7
406528
486547, 6
496641 .1
496595 7
490626 .2
496435 .0
496322 .2
496185, 5
486030 4
496057 .6
dn6164 .5
496343 2
496564 .4
496814 .6
497316.2
497552 2
4980155
498437 .2
498055 |
4992632
4907257
500217 . 1
500805 6
500967 .2
501218.0
501984 &
502233 .2
502653 .4
503171 .3
503745.3
504368 .7
505047 6
505776 .6
506551 6
5072557
5172808
5325461
516278 6
5034157
504951 .2
500483 .4
507298 .9
517406.3
569402 .8
589297 8
598138 .9
802255 .6
604320 1
6U5572.7
805815 1
596579y
612820.9
569093 .1
543093 .4
573551 .6

461294 1
480554 4
480209 .6
490708 .8
4sla4a 7
492460 .4
463508 4
494660 .3
445878 .5
4nedl7 6
406815 .3
406081 4
456432 3
486486 8
46612, B8
446618, 7
496591 .0
496562 3
496430 ?
4086272 .8
4861681
488032 .0
4980612
495191 .4
446387 2
466589 .5
496911.1
467234 7
487727.8
498126.8
AG8514 .6
4868024 .7
4094395
496843 . |
500253.8
500687 .4
501065.7
501476.2
501847 .2
502247 1
502731.0
§03286 .6
503861 .3
504407 4
5051898
§05928.7
506709.8
5088302
510964 .8
536078.9
§17827.9
502145.2
6140455
507476 .2
§11570.2
5233997 .4
§75856.3
582230.4
599301 .4
602763 .5
604619 .5
611807.5
620290.3
600616.5
F54136.8
624696 .5
576145 .4
§93672 .5

490948 2
43081 .1
400411.7
“angin.?
aui6e0. ¢
AS72681 .2
493820 0
435184 7
496005 .3
4966168
496015 .2
496883 0
496436 .7
406528 0
448%95 8
406589 .2
496636 .2
486500 8
495405.0
486276 .1
496120.5
496008 4
496050 8
496224
496434
496647,
496987 .
487385,
a0778e .
498176,
498621 .
499094
409585,
49998) ,
500465,
500808 .
§01243.
501414,
501908,
502328,
502824 .
503471,
503966.
504631 .
505332
506081 .
506871,
§10268,
522843,
536775,
508366,
£14348.
495842 &
511664, ]
506064 8
554566 .4
575065 0
582566 .3
600233.2
§03216.8
604897 0
610863.6
G10%43.5
B0B329.9
§91180.7
802110.7
fiz0ubd 4
565813 .9
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490823 3
450311 .6
450387 4
450896 .1
491833 6
492812 .8
494053 . 5
495363.0

496553
496519
496357,
496244
496128,
4556897
496087
496264
496477 .
486718,
487050,
487452 .
497839
438284,
488684,
499118,
499576
449595
500588 .
500887 .
S01374..
501833,
502063 .
602443 .
502936.
503520.
504112.
5047869
505478 .
5082386,
§070358
512467.
525873 .
529923
508544,
507249,
5100983,
499990
498170,
562750
580318
572876
601018,
603817
605155.
674477
S97061 .
601481 .
§iligl
569970,
591197.
562540
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1789.7 1781.7
1765, 1766.7
1720.7 177,27
17757 1776 7
17807 1781.7
1785.7 1786 7
1780.7 1791.7
1785.7 1786.7
1800.7 1801.7
1805.7 180€ .7

1810.7 1811.7
1815.7 1818 .7
1820.7 1821.7
1828.7 1826.7
1830.7 1831 .7
1835.7 1836.7
1840.7 1841 .7
1845.7 1646 .7
1850 7 1851.7
1855.7 1856.7

1860.7 1861.7
1865.7 1886 .7
1870.7 1871.7

1875.7 1876.7
1880.7 1881.7
1885.7 1886.7
18%0.7 188].?
1895.7 1896.7
1800.7 1801.7
1905.7 1906.7
1810.7 1911.7
1815.7 1816.7
1820.7 1921.7
1825.7 1826.7
1930.7 1931.7
1835 7 1836.7
1940 1941.7
1945.7 1946 7
18507 19851.7
1855.7 1956.7
1860.7 1981.7

1965.7 1966 .7
1970.7 8717

" : 1876.7

1980.7 19817
1985.7 1988.7

1990.7 1891.7
1895.7 1996.7
2000.0 2010.¢
2050.0 2080.0
2100.0 2110.0
2150.0 2180.0

2200.0 2210.0
2250.G 2260.0
2300.0 2310.0

2350.0 2360.0
2400.0 2410.C
2450.0 2460.0
2500.0 2510.0
2541.7 2581.7
2581.7 2601 .7
2641 .7 2651.7
2581 .7 2701 .7
2/41.7 2751.7
2791 .7 2801.7
2833.1 28431
2883.1 28931
2933 .1 2943 .1

1762.

1767«

1172,
1717
1782,
1787,
1782.
1797.
1802.
1807,
1812,
1817,
1822,
1827.
1842,
1837,
1842
1847 .
1852,
1857,
1862
1867.

1872

1877,
1862
1867
1892.
1887.
1802.
1807.
1912.

1917

1922,
1927,
1832
1937.
1942.
1647
1952.
1987,
1962,
1967
1872 .
4 7 2
1982.
1987
1862.
1887
2020.
2070.
2120,
€120,
2220,
2270.
2320,
2370,
2420,
2470.
2520.
2561
2611.
2661 .
2711,
2781.

2803

2853,
2803,
2953.
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1783.
1768
1773.
1178,
1783.
1788
1783,
1798,
1803,
1808,
1813,
1818.
1823.
1828,
1833,
1838.
1843
1848.
1853,
1858
1863
1868,
1873
1878.
1883 .
1888.
1893.
1898
1903.
1908
1913.
1918.
1923.
1928,
1933.
1938,
1943,
1948,
1953,
1958,
1963,
1968.
1973,
1978.
1883
1988
1883,
1988,
2030.
2080.
2130.
2180,
2230.
2280,
2330,
2380.
2430,
2480,
2521,
2571.
2821,
2671.
2721,
2171
2813.
2863,
2913,
2983,
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2744728.0 27315050 2819061 .0 27372450 27538440
2727543.0  2721452.0 2771315.0 2751222.0 2725390.0
2735274.0 2725186 ¢ 273508«.0 Z73IB13.0 2737%67.0
2728285.0 2745799.0 27221720 2731546.0 2725140.0
2723374.0 2737863.0  2727181.0

eot

(13
&% Blowdown of saturated primary system water
B&

h2ov = 314
iflag = 2
t . 0.0 0.5 1.5 2.5 3.5
4.5 5.5 6.5 1.5 .5
9.5 10.5 11.§ 12.5 13.5
14.5 15.5 16.5 17.5 18.5
19.5 20.% 21.5 22.3 23.5
24.5 25.5 765 27.% 28.5
3.8 30.5 3.8 32.5 33.5
34.5 35§ 365 375 385
39 5 40.5 4.5 4.5 435
44.5 45.5 46 .5 47 5 485
49.5 50.§ 51.5 52.8 53.5
645 585 56.5 57.% 58 5
59.5 60.5 1.8 62.5 83.6
, 845 85,6 865 §7.5 8.5
£ 89 % 0.8 71.% 7.5 738
p 74.5 75.5 766 77.5 8.5
: 79.¢ 80.5 8.5 82.5 83.5
4 845 85.5 86.5 87.5 88§
. 89.5 50.5 81.§ g2.% 935
: 94 5 95.5 86§ 97.5 TS
fa 9.5 100.0 110.0 120.0 130.0
| 140.0 150.0 1601 170.0 180.0
190 ¢ 200.0 204 .8 P14.8 224 8
F» 234.8 244 8 254 8 2648 274.8
284 8 294 8 304.8 314.8 324 %
[ 334.8 344.8 54 8 354 .8 i74 8
r 384 8 394 8 404 3 a4 8 4248
iy 434 .8 444 .8 454 .8 454 8 474 B
o 484 .8 494.8 504 8 514.8 524 8
E, : §34.8 544 8 5548 564.8 574.8
b 564 .8 5848 804 8 614 & 624 8
[ 534 8 544 B B54 8 6648 674 .8
684 8 594 8 704 .8 714 8 724.8
i 734.8 744.8 754 8 764 .8 774.8
- 784 .8 794 8 804 8 8148 B24.8
L a8 844 8 854 8 B84 8 B74.8
A 884 8 854 8 904 .8 §14 8 924 8
b 934.8 944 8 954 .8 464 .8 974 8
.- 984 .8 994 8 1004 .8 10148 1024 .8
b 1034 8 1044 8 1054 8 1064 8 1074 8
F" 1084 .8 1054 .8 1104 8 1114 .8 11231
1133.1 1143.1 1153.1 1163 1 1173.1
) 1183.1 1193.1 1203 1 1213.1 1223.1
= 1233.) 1243. 1 1251.9 1261.9 1271.%
b 1261.9 1291.9 1301.9 1311.9 1321.9
s 1331.9 1341.9 1351.9 1361.9 1371.8
e 13819 1391.9 1401.7 1402.7 14037
fes- 1404, 7 14057 1406.7 1407.7 14087
(! 1408.7 1410.7 1411.7 1412.7 1413.7
; 1414.7 14157 1416.7 14177 1418 7
: 14197 1420.7 1421.7 1422.7 14237
E 1424.7 14257 1426.7 1427.7 142687
1429.7 1430.7 1431.7 1432 .7 14337
1434 7 1435.7 14367 143} 7 1438 7
1433.7 1440.7 1441 7 14427 14437
] 1444 7 1445.7 1448 .7 1447 .7 1448 .7
: 14497 1450.7 1451.7 14527 1453.7
3
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1&19.7
1824.7
1828.7
1834.7
1839.7
1844.7
1848.7
1854.7
1858 7
1864.7
1868.7
1874.7
1879.7
1884.7
1880.7
1894 .7
18997
18047
. ‘m.’
Ee 1914 7
i 1918.7
i 1824.7
Y 1824.7
f 34.7
E; ‘ 1944.7
T 1849 .7
Iuw‘}_‘ : 19547
) 1858.7
E\; : ‘m"
2 : 19897
o 1974."
Il 1979.7
i, - 1984.7

1999 7
2040.0
20900
2140.0
2190.0
2240.0
2290.0
2340.9
2380.0
2440.0
2480.0
25317
2581.7
2631.7
2681.7
2731 7
2781.7
28231
2873.1
7923.1
2973 1
a023.1
30731
3123.1
3173.1
32231
32713.1

llil ?

- 22%0.

1820.7
1825.7
1830.7
1835.7
1840 7
18457
1850 7
1855.7
18607
1865 7
1870.7
18757
1880. 7
1885 7
1820 7
18857
1900.7
1905.7
19107
1915.7
18207
1925.7
1930 7
1935.7
1940.7
19457
1850.7
19857
1960.7
1965.7
1970.7
1975.7
1980.7
1985 7
1990.7
1885,

20%v
a0
215(
2200.

2300
2350.
2400
2450.

2541 .
259].
264].
2691
274].
2191.

2883
2933,

3033.
3083,
313
3183,
3233,
3283,
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1822.
1827.
183z,
1837,
1642,
1847
1852,
1857
1862,
1867.
1872,
1877,
1882.
1887 .
1892,
1897.
1802
1807,
1912,
1917
i922.
1827,
1932,
1937,
1842,
1847,
1852,
1957
1962
1987,
1872.
1677
1982.
1987,
1992,
1997
£020.
2070.
21%0.
2i10.
2220,
2270.
2320.
2370.
2420.
2470
2520,
2581,
2611,
2661 .
g7l
2781 .
2803,
2853,
2903.
2951,
3003.
3053.
3103.
3153.
3203.
3283.
3303.
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1768,
1803
1608.
1813,
1818.
1823.
1828.
1833,

1843,
1348
1853
1858
1863.
868,
1873.
1878

1888.
1893,
1898,
1903,
1908,
1913.

1818
1923
1928

1933.
1938,
1943,
1548,
1853.
1958.
1963,
1968,
1973,
1978,
1583
1988,
1983
1998.
2030.

2130.
2180.
2230.
2280,

233¢.
2380.
2430.
2480.

2521,
67 .
2621,
2671 .
21,
217,
2813,
2863,
29]13.
2963,
3013.
3063.
3113.
3163.
4213,
3263.
3313,
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16.1
16,1
16.1
6.0
16,0
a0
16.0
16.9
15.9
5.8
15.8
15.8
15,7
15.7
15.7
13.6
15.6
15 6
16.6
15.6
15.5
15.%
15.%
15.6
15.%
15.%
15.6
15.6
18,

15.6
15.%
15,7
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3.4
10.2
158119 7
158231 &
7173086
700051 .6
719030 4
126732.8
730753 .8
134699 7
737480 4
735406 4
740624 .1
7411590
741083 6
740363, 8
7361432
737450 4
7382503
732781 4
729766 6
726560 8
722085  §
712611.8
702664 4
882777 9
480095 4
687748 .9
875918 2
0719336
657 0
#43106 8
m“°a‘
611596 5
596320 0
509997 .1
597345.3
5862395
579531 .1
569629 &
5561121
549311.2
5402562
532671 .4
5246036
5166850
511716.2
5126470
503450, 1
503098 .3
502842 4
502451 .3
502030
501595,9
561163, 8
500722 4
500277 1
499820 7
499370 6
498983 8
438503 .6
4980317
4975458
457036 5
496506 &
495968 8
495418 6

67.3
1.4

158227 .3
168280, 1
7108266
109962 . 1
720731 .1
131626.6
135379 .2
187931 .1
739704 6
149785, )
741187 4
740961 8
740159 .9
736641 ¢
737086 .1
734782 .2
322126
729142 .3
726671 .6
721689 0
711530
698061 7
$76902 .8
88054 6
682227 4
678834 3

516124 §
510283 4
507684 8
492680 .8
§03112.8
502780 0
£02371 .4
501945.4
501516.4
5010750
500633 9
500188 2
459730 2
495208.7
458509 &
<4B412.0
497937 .2
847445 5
496331 6
496400 4
495850 2
495307 2

4.5
.6

158024 .4
200020 §
70930k.7
712237 .8
22082 %
27801 .6
732454 2
JakG84 2
7383432
739475 .8
740818 6
741180 4
740846 1
1390352
130822 9
735603 1
734320.8
731618.5
128518.%
TiA754 B
715014 .9
7080100
87194 .5
6706567
HB6163.1
68184 2
67856 9
6E747% .7
650835 4
638623 .4
622024.9
605316 4
616752 3
6051787
583668 &
584804 4
576018 .1
565414 .3
5656105.3
45568 2
537008 .8
520160.1
S20874 9
$13376.3
§08077 .4
48924069
502774.4
5031098 .6
502705.6
§02287 .2
501856 8
501426.1
500966 ¢
500545.8
500099 .2
499640.6
495241 .4
498803.6
496314 .3
497838 .9
497344 8
406624 .6
456293 4
495750 .0
495154 8

5.3

158225 9
801773.9
108687 ¢
114723 .1
7233702
TR
733232.6
736521 .3
138727 .2
740219.4
7410285 .1
741188 8
140707 .2
739680 4
7361857
7361566
734828.6
731010.4
1276884 B
723847 .2
7136750
708015.9
B9300%. 6
6943722
BB4603 .8
681537 4
6756801
GEARGE 4
647015 2
635707 .2
6183101
6023751
614416 .8
6028601
581843.9
583027 .2
573958 .9
5631646
565148 .6
543758 .8
535408 8
527487 ¢
519416.4
§12001.8
507801 .7
503425.8
504377 .4
503008, 1
5026187
508201.0
5017757
501338.3
500899 3
500455 6
496962 4
499550 4
4091%1 .8
498682 .7
448216.3
4977412
497242 .9
4967192
4961851
4956402
495082 .8
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5.8

168287 .3
750475 .6
1089720
716948 4
774584 8
724840 . 0
735082 .
7370281 4
738081 0
740435 4
7411050
Ta1122.0
140548 ¢
730426 2
737806 .4
1367t - 2
733316 .4
730383 .1
J2IE58 .9
172956 . §
T13141.8
105624 .1
bEB182 .2
682257 .0
683478 .6
HE0K34. 8
673888, 2
861817 .4
644504 .7
632431 )
Bi4047 8
Sbuage 2
Bleeo2.2
60%460.2
590032 1
581271.7
5111360
561125 9
651217 ¢
541004 .4
£34296.5
525798 1
518017.0
612945 8
510545 &
5063566
502896 .8
£0°907.0
502531.2
so2115.3
501685.3
5012%1.2
500811 .4
500362 .3
499510 .4
499460 .1
4950735 .4
458594 .8
auB124 .2
4976440
4497139 8
446613 4
486077 .3
485529 2
494870.3
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406587 &
406641
ADGERS 7
406626 .7
496435 9
4962 7
496188 ¢
456038 4
A5L0ST 8
490164 6
A56343 2
anChea ¢
496914 6
497316 2
s 2
ann01s s
4pBas? »
088"

49874,

488008
002171
500605 §
500067 . ¢
601216.0
601084 8
5022332
S02653 4
503171 .3
L04745 4
504368 7
505047 .6
505776.6
506651 .8
507255 1
5172805
LaZ5eE |
516278 6
5054157
604851 2
500483 4
S07208 9
517406 3
4694072 &
89207 8
508138.9
602255 8
6043201
B08672.7
605815.1
£96579.9
617820 6
589083 .1
63063 4
57385] .6
AT
$57737.%
549020.9
605545 &
600448 B
550652.9
§71625.2
GRa453 8
§51011.0
563808 .6
SH7689 .1
S69667 .5

4612 3
4966197
400401 0
486567 3
a06ad0 2
AN6277 %
406166 |
496037 3
a88081 2
496197 4
AR63R7 .2
LIRS TR
4811
Gz
a8
488126 8
514 €
anhozd
LI TR
498847 )
500253 B
500647 .4
s01088 7
5014762
501847 .2
0247 1
50273 .0
603286 .6
508 .3
504497 4
506180 &
s05028.7
506709 8
Lub830 2
610964 8
536076 &
517827 .4
S07145.2
§14045 5
507478 2
511870 .2
527097 4
675856 2
582230 .4
688301 4
602763 .5
BO4ELD &
611807 .5
670290.3
B00616. S
654136 8
624666 5
576145 4
563672 .5
IEVIR. B
5682480 9
549938 1
98044 2
§7257%.2
606809 . 3
§74650.6
546579 .2
593926 .4
5872104
577981 0
570810.3

496595 &
06580 7
490636 2
486500 &
96405, 0
6276 1
496120 §
496008 4
496080 &
Whe4 6
496434 6
496647 7
450087 4
47388 7
517828
98176 3
498621 3
ABG0%4 3
a9u88L )
9931 8
500465 6
500806 |
501143 8
5016141
501805
502329 1
502824 6
803401 |
503686 3
504631 6
505347 3
406081 b
S06671 &
510269 1
522845 §
536775
508366 2
514348 3
498847
5116641
506069 8
§54966 4
L5056 0
5824666 .3
600233 . ¢
603216
6504887 0
610863 6
610643 . §
606329 9
531190 7
§02110.7
620694 4
565813 9
552805 §
§2757¢. 1
558838
6032069
564005 6
507090.9
541837 4
553446 7
591056 8
566057 .7
§75082 9

456625 ¢
406604 .2
496583 0
406510 &
406357 4
406244 7
Weles 4
ARsH8Z ¥
496087 .9
466e 4
496477 .7
496716,
467050 .8
auvase &
442630 7
LI T
498684 6
ARIIN |
490576 .8
4994884 7
500688 .2
500867 ¢
501574 4
s01838. 2
502063 ¢
S0paas 2
502936 0
502420 .1
§04112 2
504768 8
5054780
6062367
507088 .3
512467 4
£25073.6
$20925. 6
LOBS44 3
507248 9
£10083 0
499950 9
448170 8
5627802
5803180
572876 .5
6010184
603617 .4
606185.8
604977 .0
597061 . &
601461 .6
611101 1
560970 2
58119876
562640 .9
bES140 .4
531403,7
580348 &
§70482 .6
536288 .3
648221
§61282.1
£77886 8
sH69e6 3
581234.0
564074 6
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2766577.0 27669%4.0 2767284.0 2/B7512.0  2TEIVEE.D
L768007 0  Z76B236.0 2768456.0 2766B64.0  276R864. 0
2760054 0 27692350 2765407 0 2768568 0 2769724 0
2769673.0  2770004.0 2770138.0 2770280.C 2770353.0
2070450.0 27708410 2770626.0 2770705.0 2770778 0
2770846.0 2770807.0 2770963.0 2771013.0 2771057 0
21710960 27711290 2771186 0 2771178.0 2771:84.0
171205.0 20712110 27712100 27712060 2771196.0
2771182.0  2771163.0 2771138.0 2171110.0  277107%.0 J
277.038.0 2770096.0 27708490 27708980 27708440
2770785.0  2770722.0 2770856.0 2770586 0 2770812.0
2770433.0 2770347.0 2770257.0 2770164.0 2770070.0
2769076 .0 P7698B0.0 Z2769782.0 2/B96BO.0 2788573 .0
2769462 0 2769343.0 27692190 2768082.0 2768963.0
27688330 2768702.0 27665710 2768438 0  2768308.0
2768161.0 2767°74.0 2767782.0 2767502.0 2767404 0
] 27672250 2767132 0 276%652.0 27654150  2766231.0
i 2765108.0 27648620 2764483 0 2764063.0 27635180
! 2762782.0 27618770 2761406.0 2760343.0 2769118.0
L 27577370  2756237.0 27546420 2760676.0  2760135.0
. 2750584 0 2759962.0 27585790 2758180.0 2757891.0
) 2757703.0 27575680 2757504.0 2757386 0 2757206.0
2 ZI56970.C (7566920 2756364 0 77568320  2755446.0
’ Z754918.0 2754%42.0 2753773.0 27530%6 0 27523760 :
« Z751265.0 2750334.0 2749540.0 274B7B6.0 27478800
. 1 2747529.0 2746700.0 2746374.0 2745620.0 2744771.0 ’
[ 27438850 2742975.0 I742058.0 2741074.0 27401480
| 2739168.0 2738256.0 27373770 Z736497.0  273%601.0
5 2734657.0 2733710.0 27406030 7'39947.0 2739314.0
’ 2736688.0 27380070 2737314.0 27366240 27368480
l 2734953 0  2734295.0 2733838.0 2733282 0 2732730.0
[ 2732184.0 2731640 ¢ 2731137,0 2730585.0  2730060.0
2729529.0  2729000.0 2728459.0 §727830.0 2727.83.0
2726508.0 2725862.0 2725222 0 2724534.0 2723914.0
2723301.0 2722686.0 2722080 0 2721484.0 27208960 L
2720315.0 2719740.0 2716173.0 2718621.0 271808).0 '
2717550.0 27170430 2716554.0 27160800 2718720.0
7715214.0 2704636.0 2714086.0 2713509.0 2712866.0 |
2712573 2712290.0 2711352.0 2710872.0 2710413 0
2709676 0 2700811.0 2708720.0 2708783.0 2708822.9
2708254.0 2707635.0 2707499.0 2707076 0  2708026.0 9
| 2708632.0 2707076.0 2702243.0 27054950  2706256.0
= 2705685.0 2702099.0 2705042.0 2705878.0  2705435.0
i 2705524.0 2705524.0 2705524.0 270%488 .0 27054%2.0 }
2705432.0 27054100 27053850 2703355 O  2705325.0 '
| 2705298 .0 2705270.0 2705241.0 2r05212.9 pr05182.0 :
| 2705153.0 2705124.0 2705094.0 Z705066.0 270503%.0 ;
r 2705006.0 2704977.0 2704946.0 2704916 0 2704886.0 3
s 2704856.0 2704828.0 27047950 2704766.0 2704735.0 .
¥ 2704704.0 2704674.0 2704644.0 2708613.0 2704580 0 :
2704550.0 27045200 2704490 0 27445 0  2704426.0 :
ﬁ
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| 2704304 .0 2704364.0 27043330 2704302.0 27042700
| 27042400 270A215.0 2704196 0 27041650 2704138.7
| 2704110.0 2704081.C 2704045.0 27040030  2703873.(
P 2703942 0  2703910.0 2703876.0 2703842.0  2703810.0
k;' 2703778.0  2703748.0 2703712.0 2703678.0 27036450
+

; 2703611.0 2703576.0 2703542.0 2703506.0 2703470.0
P 2703435.0  270339%.0 2703362.0 2703328.0 2703289.0
i 2705252.0 2703216.0 1703178.0 2703141.0  2703104.0
s 2703066.0 2703028.0 2702990.0 2702952.0 2702914.0

2702876.0 2702837.0 2702798.0 2702760.0 27027°1 .0
| 2702681 .0 2702643.0 2702603.0 2702564 .0 2702524.0
| 2702485.0 270244° .0 2702405.0 2702385.0 2702324.0
; 2702285.0 2702244 .0 2702202.0 2702163.0 2702122.0
L 2702080.0 2702040.0 270190R.C 2701956.0 2701916.0
| 2701874 .0 270'832.0 2701782.0 2701750.0 2701707.0
B 2761666.0 2701624.0 2701581 .0 2701539.0 2701486.0

2701456.0 27014150 27013740 2701331.0 2701287.0
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“atell P701238.0 2700198.0  £701164.0 2701113,

g 0 2701072.0
ok 2701082.0 2700881.0 2200849 0 27008080 2700886 0
AT 2700823.0 2700780.0 27006810 2700521 0 27005480
ot 2700537.0  2700523.0 2700488.0  §700467.0  2700418.0
.| 2700363.0 2700317.0 2700272 .0 2200232 0  2700176.0
- 2700133.0  2700102.0 2700066.1  2700041.0  2700006.0
ShE 2609968.0 2699935 0 7699004 0  PEONRT0 O 2699838.0
- 2609804 .0  2699771.0 PE9RAD.0  E699704 G 2699676.0
| 26096400 2BOUE17 O  26R9SH2 0  26DSLGA O 2699547.0
& 26085240  "699505.0 2000420 2609460 0  2699439.0
= 2609416.0 2608375 0 26003740 2609352.0  2698332.0
1.0 26003120 [699290.0 2669270.0 P6ASISZ.0  2699231.0
i < 2009210.0 2609188 0 26891650 26991430  2689126.0
py’ 26091860 2696271 0 26991850 26962000  2669228.0
iﬁ, 26092260 2699227 .0 2699140.0 2698002 0 26088370
i 2694918.0 2608946 0 2698082 .0  CAOB0ES L 2608942 0
k: 2696042 0 2698952.0 2698963 0 2608566 0 2698954 C
B 26000450 26GB9A2 0  269A934.0  (69BOZ3. 0  2658906.C
2608890.0 2698874 0  260bAS3.0 2608833 0  268877.0
2608974.0 2608958 0  2698850.0 (6469440 zmu:o

0 26986350

7608647 0 2608701.0 2608743 0 260K7B0.0 2698866 .0
I 2600516.0 2609678 0 2698234 0 26062150 26982320
o 7608225.0 26983120 2696376.0 2688233.0  2608082.0
f 2608213.0 260B260.0 QP69U83Z6.0 2698349.0 2798175.0
£ 26080090 2087976.0 2697939 0  2667808.0  2698022.0
2609156 0 2608202 0 2698171.0 2608478.0 2699176 .0
,! 2600547.0 26080530 Z898732.0 26974780 26944740
: ' 2606282.0 2087695.0 2697601 0 26.B214.0  2698862.0
2699214.0 2609614.0 2700106 0 700456.C  2700814.0

2701152.0  2701508.0 2701844 0 2702170.0  2702454.0
‘ 2702737.0 2702081.0 2703236.0 2703463.0 2703668.0
-5 2703858.0 2704038 0 2704702.0 27043460 27044500
‘r 2704580 0 2704765.0 2704908.0 27049470  2705035.0
|

)

d

i 26990330 2599005.0 2098811.0 2698726
™

,

2705117.0 27051540 27061880 27052300 2706250.0
2705272.0 2705288.0 2706304.0 2705308.0 2705313.0
2705314.0 2705308.0 2705304 .0 27352940 2705278.0
1 2705262.0 2705:47.0 27052200 27051940 2705162.0
2705125.0 2705089.0 27050460 2705010.0  2704958.0
2704906.0 2704851.0 2708788 0 2704718.0 27046300
i 2704514.0 27043600 27042700 2704206.0 2704148.0
B 2704114 0 2704080 .0 270600.0 2703974.0  2703881.0
| 2703901.0 2703820 0 27087560 2703625.0  2703569.0
12 2703480 0 2703343.0 27031840 2703266.0 2703335.0
E 2703555.0 2703283.0 2703083.0 2703157.0 2703184.0
2703132 .0 2703043.0 2702675.0 2702578.0 2702263.0

(iR

# 2702074 ¢ 2702050.0  2702085.0 2701862.0  2701630.0
i 2701618.0 27016670 2701509.0 270138:.G  2701384.0
1 27013100 2761252,0 2701290.0  2701209.0  2701163.0
2701220.0 2701184.0 2701155.0 2701222.0  2701180.0
- 2701248 0 27012690 2701375.0 2701342.0 2701354.0

2701432.0 2701508.0 2701655.0 2701619.0 2701695.0
' 2701766.0 270183D.0 2701918.0 27018%2.0 2702072.0
it 2702154.0 2702232.0 2702312.0 2702394.0 2702470.0
v 27025300 2702620 .0 ¢702685.0 2702068.0 2702828.0
: 27029700 2703045.0 2703111.0 2703152.0 2703180.0
e 2703237.0 2703316 0 27033370 2703401 0 2703388.0
] ‘ 2703397 0 2703397.0 2703432.0 2703505.0 2703476.0
- 2703452.0 2703510.0 2703508.0 2703474.0 2703345.0
e 2703283.0 2703283.0 27033200 2703319.0 2703357.0
¥ 2703354 .0 2703353.0 2703336.0 2703434.0 2703362.0
i 2703383.0 2703374.0 2703383.0 2703374.0 2703386.0
1 2703382.0 2703394.0 27033820 2703372.0 2703381.0
. 2703355.0 2703272.0 2703371.0 2703386.0 2703358.0
2703382.0 2703393.0 2703362.0 2703339.0 2703357.0
2703339.0 2703316.0 2703326.0 2703208.C 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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tunif = B0S. M Initia) unlloms temp sture (K)
vompounts  CONE GONC GONG CONG ONC CONC CONG L C CONG cong
* « 0. 0Nl DAz 088 124 458 .0B6 2E1 (252 (2R3 (305 &A (m)
ol
[}
name o+ Walle & Name of structure
m * oWl &k Type of structure
* glab A Shape of structure
ntlab  + 10 &6 Number of nodes in structure
chrien « &89 M Charavteristic length of structure (m)
slaren = 254, &b Ares (m2)
tunif = 305, b Initial uniform temperature {K)
coMpoUngs  GUne GONE CONC CONG COND CONE CONC CONC COng sone
x « 0. DAY 08B0 .10 )60 .200 .240 280 .320 360 . M (m)
o0l
&b
condense
ht<tran on on on ot on
overflow 2
11
A Lower el Anput
&b
Tow-cel!
geomatrys BE. 4 &k Area of layers in lower cell (m2)
be = B0E. &4 Basemat boundary cendition temperature (k)
ooncrete
oompos « | &k Number of materisly
cone bk Material
19000, &6 Mass of materia’ !kx)
i temp o+ 305, KA Initia) temperature (x
0o
poo
temp o+ 506 &k Initial temperature
0o
el
L
a Engineered safety systoms

'
engmeer  Spill 1 2 3 00

overflow 2 3 3.06
eoi
113
“ B e ;.“ 3. 'm 1]5 -------------------------------
cel) 3
control

nhtme? mxs lab=ll nsocatm=0 nupatme? naensy=l joone=l jpoeis=)
ool
title

Cell 3, Roem 115

117
a Upper (o)l Input

geometry & 267e2 5.49 k& Cel) volume and height (m3, m)
atmos =3
1.01eb AL Pressure
0%, & Temperature
o2 = 0.20
n =075
h2ov = 0.08
struc
name + (eiling AL Name of structure
type = roof &4 Type of structure
shape = slab A& Shape of structure
nslab = 10 L& Nu ber of nodes in structure
chrien =« 14.8 &k Characteristic length of structure (m)
slarea = 107. & Area (m2)
tunif « 306, & Inttial uniiorm temperature {K)

compounds  CONC CONC CONC CORL CONU CONC CORC CONC CONG COne
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X « 0. 03] 062 .003 .124 155 .186 221 .252 .283 .30% &4 (m)

0l
(1)
rame s Walls k& Name of structure
type * wall
shape = slab
nslab = 10
chrien « §.49
tlares = 4.
tunif = 308,
compoyngds  CONC CONC CUNC CONC CONC CONC CONC CONC CONC CONG
x = 0. 031 .06z .083 .124 185 .1B6 .221 252 .283 305 &k (w)
eot
111
condense
Ht-tran  on on on on on
overfiow 3
(X
:’ Lower cell input
s well
areetry= 107, &% Area of layers in lower cell (me)
o= 305, &5 Basemat boundary condition temperature (K}
Joncrete
compos = | &5 Number of materials
conc A&k Material
23500. A& Mass of material
temp = 305 A& Instia) temperature
eo
pool
temp = 305 & Initial temperature
eoi
eot
A&

& Engineered safety systems
(11

en, ineer Spi¥1 1 3 2 0.
overflow 3 2 3.0%

(m3, m)

€01
113
B -eneeee Cemmsessacnesas wosne Co11 &, ROOM 236 ~ovevrmocsmnbminncinnniiianan
cell 4
control
nhtm=] mxslab=ll nsoatw=2 nspate=000 jooncel jpopl=l naensy=?
nsoeng=l nspeng=4
eol
title
Cell 4, Room 236
113
& Upper Cell Input
(1Y
geometry 2.520e? 5.49 88 Cell volume and height
atmos =3
1.0le8 &8 Pressure
305. U Temperature
o2 = 0.25
n2 = 0.7%
h2ov = 0,05
&
struc
name = Walls &4 Name or structure
type = wall &4 Type of structure
shape = slab %& Shape of structure
nslab = 10 &% Number of nodes in structure
chrien = 5,48 M Craracteristic length of structure (w)
slarea = 450, i Area (m2)
tunif = 305. &L Initial uniform temperature {K)

compounds £ONnc CoNc CoNc cONC CONC CONC GONC CONC CONc conc
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Junction 1 - Room 105 to Balaice of Plast, includes flow paths

1,8 3.
sres(l,8) = .88 & (ross-sectiona) area of flow path {m2)
avif{1.§) « 148 & RKatio of area to inertial langth, A/ [m)
efe{l.5) =~ 1.00 &% Flow loss coefficient
Junction £ - Room 105 to Room 113, includes only flow path 4

ares(l,?) = 12.6
avi{1.,2) =207
cefell.2) = 5.00

Junction § ~ Room 113 to Balance of Plant, inciudes only flow path §,

area(?.5) = 0.89¢
a1(2,5) = 1.46
cfc(2.8) = 1.0

Junction 4 - Room 113 to Room (15, includes only flow path &,

area(2.3) » 1.96
avl(2,8) «32
efe(2,3) = 1.0

Junction & - Room 115 fo Balarce of Plant, includes only {low path 7

srwal(d.5) « 1.88
avi(d.5) = 3.2
efc(3.5) = 1.00

Junction 6 - Room 115 to Noom 236, includes only flow path 8,

area(d . 4) » 2.97
”a(aa‘) - ‘..‘
efe(3.4) ~ 1.00

Junction 7 - Room 236 to Balance of Plant, includes flow naths 9,
10, 11, 12, and 13.

area(d,5) = 20.1
lvl(l.lg = 157.
cfe(a,5) = 1.00

Junction B ~ Balance of Plant to environment, includes only blowout
paths.

‘m“ab) « 465
IV‘P..g = 250.
5.6

cfe = 1.00

wmpligit

dropout

Compartment and junction elevatlion data

Compartments

eleve)(1) = 168, 48 Center of mass elevation for Rm 105 {m)
elevel{2) = 168, 84 Center of mass elevation for Rm 113 {m)
elevc1{3) = 169. B8 Center of mass elevation for Bm 116 {m)
eleve){4) = 175 BA Center of mass elevatiof for Rm 236 (m)
eleve1(5) = 185, &k Center of mass rlevation for Rm BOP {m)
elevc1(6) = 185 &b Center of mass elevation for Environment {m)
Junct ions

elevfp(l,5)= 167
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elevip(l 2)»
eleviplz 1)

elevip(2,5)
elevip(s 2)»

oWo’m
elevip(d, 2

eluvfp(3 b)e
elevip’s 3)=

elevip(3.4)=
elevfpld, i)e

elevipld, §)»
elevfp(, d)=

172

170
170

17

elevfpl s, )= 187,

170.
170,

1.

170.

120.

122

173,
173.

elevip(5,.6)= 211.
elevip(h 5)= 211.

Ak
Bh “oororversr s bt s Aeroso) Options ~eevsnssmssccanes
L)
: Section 5.2.4, p. 3-20
84 serosol )
(1] hiov | . Oe<B 0.643
(1)
R T Ll Timgs -~~~ L e
(1
M Section 3.2.6. p. §-36
Ih
1 imes
1800. A Maximum CPU timy imit {s)
. 0. B4 Problem start time (s)
: Time zone data
‘; ML System Edit  End of
& Ts s lone
3 B sesere s ks seseas {s)
i | 10. 10.
5, 50, 100.
20, 700, 500
0. 100. 1000.
1“ “ ................ L Rt
i
11
'III“l : D e e S T MM CONLPrR] vremsisns mimrmpsnnnvsrascnsanens
!
A a Section 3.2.7, p. 3-38
shortedt -2 Lb System ts between short edits
It \mz:t =] B8 Ts edits between long edits
' prf &4 Print intercel) flow dots
| praer L1 detailed aeroso) inventories
4 priow-cl | 1] lower cel) mode)
: prheat (1 st transfer structure mode
mn 119 engineered system mode |
BAW PMlant Auxi)liary Building Steam Propagat ion Made!
" Five Compartment Model -- B5-3
3 u
: AR Cel) lwt and Cel) Lontro] ssssescsasssssscsanensuscs

PR S Al gt e
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L
8 Section 3.3, p. 3-40
L)

B rorrransrrsaninsinasmravare 1) 1, Rommm JO8 cvvevionananonicvorsvibvncinenn
oell )
eontral
nhtme? mes labxl] nsoatmeD napatme? naensy=l  jeongel  jpeel-l
L
title

Cell 1, Roam 104
(1)
& Upper Cell Input
[}

h\ 5 geometry 1. 134p3 5 49 WA Ce)) volume and height (m3, m)

| atmos «3 M Number of materiole

: I.0iet Bk Pressure (Pa)
405, AL Temperature {£)

ne w 0.7% A Initia] aitrogen fract (on
, of ~0.20 M Initial oaygen fraction
‘\ hiov = 0.0% B inttia) water vapor fraction

strue
' fame s Ceiling &6 Name of structure
type = roof M Type of structiure
shape * slab &k Shape of structure
ny lab = 10 & Number of nodes in structure
1 chr len 18,7 M Characteristic length of structure {m)
" slares = 795, kb Ares (m2)
| tunif ~ 308, &4 Initial uniform temperature {x)
! vompound = CONC CONC TONC CONC GONE CONE CONE GONC LONRG CONC
: ¥ = 0. 046 D02 138 184 230 276 322 .A6R Al14 457 B (w)
eot
. &b
. name * Walls &5 Name of structure
- Lype » wall &L Type of strutture
,F shape » slab b Shape of structure
ns lab = 10 A& Number of nodes In structure
' chrign = §.49 &b Characteristic length of structure {m)
| slarea = 208 W Area (mi)
2. tuntf = 306, A4 Inttia’ uniform temperature (k)
; compound = CONEC CONG CONE CONE CONC CONC CONC CORE GONE GONG
E x « 0. 035 070 .108 140 175 210 .245 280 .315 351 &8 (m)
ool
B s
._ condense
‘o ht-tran on on en on on
| ! overf low 1
‘— L1
) &k Lower col!l input
=}
" low-cell
: geometrys 245, &8 Area of layers in lower cell {m2)
T be = 305 k4 Basemat boundary condition temperatiure {K)
F?- vencrete
& gompos + | &4 Number of materials
a conc &b Material
r—ﬂ 43200, &8 Mass of materia)
ﬂu—“ ; temp » 305, BN Initia: tempersture
ol
: ”‘
_ temp + 3C5. A8 Initial temperature
' e0t
eot
A

B Engineered safsty systems
A
eng inger Spi?)l 3 + § (182

overflow 1 & .74
ot
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1344 .8

8
1494 6
1544 .8
158¢ &
1644 &
1694 .6
1746 6
17846
1844 %
1894 .8
1944 .6
1994 .6
2044 6
2094 .6
21446
2184 .6
2244 6
2294.8
2344 6
2384 8
2444 6
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130.
155,
180 ¢
205 0
2300
255.0
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¥
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804.6
B854 8
804 6
8546
1004 6
1054 €
1104 .8
11546
1204 .6
1254 %
1304 6
1354 6
1404 &
1454 6
1504 8
1554 .6
1604 &
1654 8
1704 .5
1754.6
1804 .6
1854 .6
1804 .6
1954.6
2004 .6
2054 .6
2104 6
2154 .6
2204.6
2254 %
2304 .6
2354 .6
24046
2454 6

40 8
6.3
27.9
6.5
23 .4
22 .4
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856137 1
554362.8
549483 .5
541452.8
530140.5
518472.8
531866 .9
526531.0
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158275.8
§71186.1
584837 .9
580745 .3
564997 .6
555960 .3
553505.6
S4E178 .4
538373,3
527780.8
515241.9
530638 .9
525663 .8

PP MDD g :
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631924 .2
5759¢4.7
5851649
578453.6
580503.9
555741 .1
552702 .4
546723 .4
537238.6
525566.7
513916.0
529410.8
524851.6
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£5270¢.
§79662 .
584867 .
§75778.
£52778.
§55405.
551675.
545119,
534894,
523233,
511628,
528375
524110,
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2.0
‘8.3
16.3
ir.7
167
15.8
15.3
14.9
14.4
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554112.1
581960.0
5839980
572597.9
555453 .7
554961 .5
550649 1
543365.4
532601 .8
520761 .2
53316 2
5274389
523452.9
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' 522885 6  Sze412.7  522008.0 521693.8  &71383 4
A §21207.9  521073.5  520823. $20733 .7 520483
T 520209 .4  519885.5  519529. 519147.8  S18736.
iy, 515286.1 517795.1 $17240. 616636 .6 516015,
(i §15362.6  514696.9 513945, §13195.6 512386,

§11566.5  510707.3  509870.1  509073.2 508154,

§07273.1  S06341.1 5047854  503715.8 502625

it 501673.4  500777.2  ASHB3E. 6  237328.0 495623
4947308 493081 5  492639.4 4810247 489371
L 4F7640.5 4858444  @R4167.1 482523 .5 480884
bt 4799492 4784840 4771000  475784.2 474469
473141.4 4718551 4820943  4RCOAB 4 47993
. A78871.4  A77748.9  ATBBIS 6  4/5540.5 475143,
¥ 4731625 472400 3 471653.9 470938 3 470235
- ABO568.4  4GBO21.4  @BBI20.5  4B7722.7 467155,
Sl 466633.7  466126.2  465656.4  465016.2 764382
453822.8 4633094 462847 46¢333 4 461992,

461355 .3 461412,
462587.9 463157.
466817 .7 468087 .
473513 .4 475258 .
484140 9 487257,

461721.5  461518.3 461384
461556.7 461802.9  462123.
463869, 1 464706 .2 455681 .
469248.4  470525.7 47164] .
477210.5  479372.% 481774,

K o

§15835.8 504503,
483293 8 501916,
4811432 477344,
4pa1an. 2 492881 .
48554) 4 489802,

494335,
488067 .

519864 .8 506308,
521978 7 495007,
495111.4 488512, 482649
: 474706.4 481453 495238,
¥ S04733.8 4588431 487460

480505.0  493674.8 496827 . 500665.9 504084
£08738.5  512828.1 516243, §13436.2 522322.
528308.7 515683 .1 532306. 537456.0 54170z
546845.5 547418 8 §50728. §52840.2 554273,
554418 .9 560000.6  539846. 5€.388.0 564872
564713.8  565021.6 568273 $70270.8 671498
§72489.9 §73364.4 574138, 574878 .4 575677
§76331.2 577193.9 577550, §78569.5 579780,
580188.9 57854] .1 578648 580825, ¢ 582249
576068 .2 151665 546068 . 535850 .4 595234,
$96152.9 594386 & 533164. 531548 .9 589204.
§82857.7 585856 .1 586104. 583876.5 588144,
588147.8  5BASS]. % 588622 . 588482 .5 587991 .
‘ 587107 .8 §86073.8 585218, 584714 4 584623,
i 534b80.5  584515.1 634110. 548280.6 518546.
- 539126.8  51668¢. 0 537548, 5464267 537508,
816790 .8 508717.7 g277107. 513545.1 516439
§22333.5 50458 .8 526250, 5113458 503418.
6
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49183].8 505150.6 505089 570139 .4 537897,
550263.3 5541748 575586. 583304 .8 546196,
589868 .3 £34141 .0 577716. 615913.7 609414,

6500414 .1
ect

(1A
34 Blowdown of primary system steam - second break

fk

h2oy = 301

iflag = 2

t = 0.0 1.0 8.0 11.0 15.0
20.0 25.0 30.0 5.0 a0 0
45.0 50.0 5.0 $0.0 85.0
76.0 75.0 80.0 85.0 8¢.2
95.0 100.0 105.0 11¢.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 1758 180.0 185.0 180.0
195.0 200.0 205.0 210.0 215.0
220.0 225.0 230.0 235.0 £40.0
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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2547525.0
2725257.0
2730891.0
2730608.0
2726418 0
2722498 .0
2721951.0
2720451.0
2717978.0
2714424.0
27105740
2714981 .0
2713227.0
2712017.0
2711454.0
2711124.0
27104510
2769530.0
2708288.0
2706879.0
2706002.0
27624770
2700129.0
2697462 0
26951060
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26768580
2727124.0
2731295.0
2730032 0
2/28173.0
2702444 0
2721715.0
2720048.0
2717336.0
2713650.0
2709844 .0
2714577.0
2712942.0
2711858.0
2711410.0
2711017.0
2710330.0
21093%..6
27080090
27065710
2704693 .0
27019200
26995400
2696954 .0
2694663 .0
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2743692,
2728585.
2731393.
2729329.0
2723830.0
2722376.0
2721440.0
2719602.0
2715676.0
2718922.0
2719082 .0
27041740
2712674.0
2711773.0
2711360.0
2710800.0
2710148.0
2709074.0
27077340
2706068.0
2704008 0
2701764.0
2698924 .0
2696476.0
2698'78.0
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2721457 ¢
2729715,0
2731300.0
2728508.0
2722999 .0
2°22273.0
£721126.0
27191080
2715980.9
2712152.0
2708336.0
2713833.0
27124260
2711617.0
2711297.0
2710774.0
2709949.0
2708827.0
2707472 .0
2705796.0
2703482.0
2701302.9
2698352, 0
26980200
26977960
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2121903.0
£730415.0
2731032.0
2727532.0
2722596.0
2722136.0
2720808 .0
2718568.0
2715232 .0
2711328.0
77153910
«. 13526.0
2712206.0
2711512.0
2711218.0
2710639.0
20874 .0
2708564 .0
2707168.0
2705331.0
2702766.9
2700726.9
2607784 .0
¥895566 .0
2687431.0
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Enginee-ed safety s;stems
Spillage from Room 256 to Room 1.5 via the cui ecting pipe chase

engineer Spill 1 4 3 879
overflow 4 3 0.025

8o
1)
& Fire water sprinkler system, activated on high terperature.
= “
a engineer  Sprinkir 2 4 4 0.
by spray
= spdiam = 001 &% Spray droplet diameter {m)
sphite = 5.459 &4 Spray fall height {m)
s 3 spsttm = 373, &4 Temperature at which system activates (k)
% eol
o source = | & Sprays provide 336 gpm [21.1 kg/s) after
SN, h2ol = 3 A% activation
")' if“' = 2
L t =00 100. 1.00e5
By mass = 21.1 211 21,1
% temp = 305, 305. 305.
i eo1
: eol
S 11
b -oenees e yomsremnas ~= (o)1 5, Balance of Plant «---vemmuramemramcmansnns
el §
control
eot
title

' Balance of “lant
geometry ) B7e5 38 .
atmes=3  ].0leS J0u,

02 0.20

n2 0.75
h2ov 0.05

%) Environment Cel)
geometry 1.810 1.e30
atmos=3 1.0le5 305.
o? 0.20
n2 0,78
x hZov 0.05
o eof
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LISTING 9 - CONTAIN Input for BS-4

is
z

Mode ! Descr iption ssezscpsssmssosssanssssesstssas

File:
ent 04 mdl
Description:

B5-4. his input deck describes a five volume mode! of the B&W Plant
auxilliary building. The rooms modeled are 105, 113, 115, and 238.
The steam source is a 10 inch break in the decay heat removal

heat exchangers located in room 113, This mode! does not inglude
water aerpsois (the dropout option is used)

written by:
John Schrocjer 6/91

=zus=ze Machine Control Input ==ssssessssssssssussassosass

B ERECEECCEEREREREREE

ay
i
i 8% Global Inpyt ssszsazcsesmsssasszzmssss: ssessss
¢ & Section 3.2, p. 3-11
43
111 Atmospher ic Gases
A&
4 hé Materill Pesuription
E. a 0 AR St
113 [-¥s oxygen
v & n2 nitrogen
1% ) ‘h2ov steam
&3 heol water
LX)
control
ncel? =6 84 Nuber of cells
ntit 2 && Number of title )ines
ntzone =5 && Number of time zones
, nac¢ =0 && Number of aerosol groups
4 nsectn =0 &% Number of aeroso) sections
eol
8
Y R «~~ Material, Fission Product, and Aeroscl Names -=----remroermcns
8
&4 Section 3.2.1, p. 3-13
&4
material
Iy compound
; n2 o2 & Air
' h2ov hio!l &% Steam and water
< conc B4 Structyral materials
A
¥ R Reactor Type ~--cscerisecsismnansonansnnsnsnn
L8
&% Section 3.2.2, p. 3-17
5%
thermal &% Water-cooled reactor
a8
B ~oesrerms e Flow Options === =ssccrmvimsrmssnciasnncrmnann
hé&
8% Section 3.2.3, p. 3-17
&4
flows
&2

M-217

T P R T B T T T T W L T T ey ey, T T e o B T T W T P ——
TRCE ) e ey e A .















mass

2200.0
2250.

2300.0
2350.0
2400.0
24%0.0
2500.0
2650.0
2600.0
2650.0
2700.0
2750.0
2800.0
2850.0

2950.0
3000.0
3050.0
3100 0
31580.0
3200.0
37256.0

ses
5. 588
OoOoo

gee
> -
3

- R

w ;
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2560.0
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2660.0
2710.0
2760.0
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2860.0
2610.0
2960.0
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406.3
411.6
418.¢
420.8
415.6

2030.0
2080.0
2130.0
7180.0
2230.0
2280.0
2330.0
2380.0
2410.0
2480.0
2530.0
2580.0
2630.0
2680.0
2730.0
2780.0
2830.0
2860.0
2930.0
2680.0
3030.0
3080.0
3130.0
3180.0
3230.9
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402.8
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414.3
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2040.0
2080.0
2140.0
2190.0
2240.0
2200.0
2540.0
2300.0
2440 0
2480.0
2540.0
2680.0
26400
2690.0
2740.0

2840.
2890,
2540,
2860
3040.
3080
3140
3180.
3240,
3280,
3340
3390,
Jaa0.

oa:cocaooooco'

858
698 .

Bas
337,
16},
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67.
276,
388,
403,
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416.
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420,
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T 466319.9 4628166  457035.6  AS1361.8 4458755
R T 440640, 6 433755 7 420288 .6  423832.2 4185331
e A11147.2 4078287  402980.86 3971147  40SB4D.7
3£7761.3  36717M.6 3612009  373139.5  364867.3
345080.7  372421.8  324835.5  350704.1  355836.8
338760,2 3408186 2041928  335688.4 341130
301957.3  239182.0  20B674.4 3202008 326511
3008369  285629.1  208765.4  293134.8 310318
292353.2  286335.5 203988 &  266926.C 313583
?53150.6  268213.6  251525.9  245431.6 308347
Q70734.7 2561359  275098.3  250019.7 252025
214782.7 3188055  237763.5  230555.4 235444,
3460796 2268858  244002.6 2643132 213268,
140767.7 2043491 228517 4  254998.4 223122,
, 233726.8 2290301  1980R4.7  235095.4 204547
o 220626.8 2695248  189354.1 1647078 264127
e 2007058 307274.0  265882.8  241938.3 228125
AN 241489.0  174683.0 1836456  207617.2 162024,
i 156850.6  210005.1 1988557  251549.2 210441
e 71926.2  136117.0  323067.8  218240.2 272234
¢ 178677.6  133210.7  130824.2  228835.7 266675
o 178645 6  228047.0  1B41B0.0  185855.0 144537,
o 1843450  191200.0  236823.1  244096.8 202,03,
170678 0  199983.3 2037018  109655.6 75679
2130038  195335.6 1737362  210305.3  148084.
1322479  189820.3 1839603  214575.9  155154.
| 177773.7  194552.1  166820.1  204808.9 206734
, » 168632 9  173505.3  191618.0  167682.0 155401,
i 190638.2  101948.5 1720745  144767.7  158155.
% 1B3463.7  915483.8  184296.9 2143951 153411
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121167.6  268270.8  188005. 233527.8 212178,
186741.5  215305.7 128521, 333436.1 267825,
137849.9  179222.9  2667A2. 223382 .1 213487,
; 219283.8  194644.6 241268, 171866.1 190488
e 203040 8  283064.4 108584, 164881 .6  21041)
: 1600331 85402.5 172830, 170064.0  171093.
iﬁj_ 166767 .4  107313.2 225335, 173815.0  183069.
i 203724.0  175712.8 211125, 2260968  313536.6
f;’ ; 105856 .8 68646.1 250831, 186166.2  102833.8
e 195688 6 207347 .4 138103 2386648  186352.8
jin-t 205307 .3  207035.7 171595, 204985.7 174484 8 :
fir 173873 .8 |
2k .o\
1)
‘ a Blowdown of primary system steam
i h2av = 3861
. iflag = 2
13 t = 0.0 1.0 2.0 3.0 4.0
3 5.0 6.0 7.0 8.0 8.0
& 10.0 11.0 12.0 13.0 14.0
Ho 15.0 25.0 35.0 45.0 55.0
A 65.0 75.0 85.0 95.0 105.0
il 115.0 1285.0 135.0 145.0 155.0 |
85 165.0 175.0 185.0 165.,0 205.0 '
: 715.0 225.0 235.0 245.0 255.0
y 265.0 275.0 285.0 295.0 305.0
¥ 315.0 325.0 335.0 345.0 3560
’ 365.0 375.0 38z .8 392 8 402 &
- 412.8 422 B 432 .8 442 .8 % .8
' 462 .8 472.8 482 .8 452 .8 447.7
i 507.7 517.7 527.7 537.7 547 .7
557.7 567.7 577.7 587 .7 §97.7
607.7 817.7 §27.7 §37.7 647.7
B57.7 667.7 872.7 667 7 807.7
707.7 17.2 7277 7327 7477
787.7 167.7 771.1 87.7 797.7
_ #07.7 B17.7 821.7 837.7 8477
s M-224
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857 .7
807.7
957.7
1000.0
1050.0
1100.0
1150.0
1¢00.0
1250.0
1300.0
1350.0
1400.0
1450.0
1500,0
1550.0
1600.0
1650.0
1700.0
1750.%
1800.0
1850.0
1900.0
1950.0
2000.0
2050.0
2100.0
2150.0
2200.0
2250.8
2300.0
2330.0
2400.0
2450.0
2500.0
2550.0
2600.0
2650.0
2700.0
2750.C
2800.0
285¢.0
2900.0
2050.0
J000.0
3050.0
3100.0
3150.0
3200.0
3750.0
3300.0
3350.0
3400.0
3444.0

0.0
181.2
151.3
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867.7

917.7

967.7
1010.0
1060.0
1110.0
1160.0
1210.0
1260.0
1310.0
1360.0
1410.0
1460.0
1510.0
1580.0
1510.0
1660.0
i710.0
1760.0
1810.0
1860.0
1810.0
1960.0
2010.0
2060.0
2110.0
2160.0
2210.0
2260.0
23100
2360.0
2410.0
2460.0
2510.0
2560.0
2610.0
2560.0
2710.0
2760.0
2810.0
2860.0
2810.0
2960.0
3010.0
3060.0
3110.0
3180.0
3210.0
3260.C
3310.0
3360.0
3410.0

0.0
151.3
151.4
154 .8
183.1
185.5
150.8
1i2.2
8.8
65.7

53.7
45.8
37.2
333

arn.7

927.7

877.1
1020.0
1070.0
Hnav
1170.0
1220.0
1270.0
1270.0
1370.0
14200
1470.0
1520.0
1570.0
1620.0
1670.0
1720.0
1770.0
1820.0
1870.0
1920.0
1870.0
2020.0
2070.0
2120.0
2170.0
2220.0
2270.0
2320.0
2370.0
2420.0
24700
2520.0
2570.0
25620.0
2670.0
2720.0
2770.0
2820.0
2870.0
2920.0
2970.0
3020.0
3070.0
3120.0
3170.0
3220.0
3270.0
3320.0
3379.0
3420.0

20.
161.
151,
1589,
166,
183,
142.
105.

9.

62.

52.

44

36.
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887.7
937.7
987.7
1030.0
1080.0
1130.0
1180.0
1230.0
1280.0
1330.0
1380.0
1430.0
1480.0
1530.0
1580.0
1630.0
1680.0
1730.0
1780.0
1830.0
1880. .
1830.0
1980.0
2030.0
2080.0
2130.0
2180.0
2230.0
2260.0
2330.9
2380.C
24300
2480.0
2530.0
2580.0
2630.0
2680.0
2730.0
2780.0
2830.0
2880.0
2930.0
2980.0
3030.0
3080.0
3130.0
3180.0
3230.0
3280.0
3330.9
338C.0
34300
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897.7
947.7
983.5
1040.0
1080.¢
1140.0
1i80.0
124G.0
1290.0
1340.0
13800
1440.0
1480.0
15400
1580.0
1640.0
1680.0
1740.0
1780.0
1840.0
1850, 0
1940.0
1890.0
2040.0
2090.0
2140.0
2180.0
2240.C
2290.0
2340.0
2330.0
2440.0
2490.0
2540.0
2580.0
2640.0
2690.0
2740.0
2780.0
2840.0
2890.0
25940.0
2890.0
3040.0
3080.0
3140.0
3180.0
3240.0
32%0.0
340 0
3380.0
3440y

151,
181.
152.
157,
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i 2776362 0 2773888.0 2771476.0 27692450  2767068.0
2764930.0 2762840.0 2760824 0 2758956.0 2757234.0
2755626 0 27540630 2752094 0 2751653.0  2750380.0
2749162.0 2748085.0 27470750 2746148 0 2745096 0
2748405, 2748807.0 2750224.0 2748335.0 2751086.0
2751070.0 2752346 0 2751433.0 2752895 0 27530060
27532000 2753047.0 [ “4319.0 2754542 0 2754823.0
2755204 0  2765510.0 255820.0 2756163.0  2756446.0
2756628.0 2756879.0 2757037.0 275718C.0 2757338.0
2757446 0 27574790 27575480  2757533.0 2757218,
2765716.0 2753698.0 2751616.0 2749228 0 2748062
2748516.0 2743121.0 2748886.0 274806/.0 Z748153.
;\ 2748705.0 2749242.0 2749585.0 2749696.0 2748571
| 27432040 2748777 0  2748823.0 2748232.0 2749942,
2750416.0 2751354.0 2732418.0 2727607.0 2734098
| 27635020 2691029.0 2742713.0 2737747.0 2717148.
| 2726B38.U  2734611.0 2714874.0 2757654.0 2749563,
| 2764313,0 27422260 2746332.0 2737528.0 2734879
i 2733536.0 2741034.0 2782116.0 277492:.0 2730948,
| 2711929 0 27295990 2759806.0 2728360.0 2696576
2717914.0  2720170.0 271,.90.0 2716209.0 2705809.

2750050.0 ¢711821.0 2708299.0 2711883, 2699404
2706848.0 2701470.0 2699525.0 2698382. 2695769
! 2693572.0 2681375.0 2722910.0 2686803, 2685663.
! 2664226 0 2654082.0 2676506.0 2677629 2676575
2676550.0 2669325.0 2677034.0 26B165S. 2675723,
2673638.0 2B56123.0 2679910.0 7691487, 2660805 ;
: 2676506 0 26766%6.0  2637265.0 2665955, 2674022
27309870  2717096.0 2701628.0 2876592, 2669810.
- 2677334.0 2676578.0  2676594.0 2687681 . 2676548,
: 2675878 .0 2676659.0 268571F 0  2675664. 2676602 .
27247880 2707120.0 2660317.0 2076666. 2858621 .
2718, 0 2725855.0 2631458.0 26779%5, 2673642

2678597.0 2637036.0 2676633.0 2669027,
2676775.0 2678587.0 2676527.0 2638242.
2669761.0 2673232.0 2674432.0 2676578.
2676528.0 2665899.0 2724844.0 2671873,
2665858.0 2876381.0 2675882 0 2732489,
26767860 267143L 0 2675884.0 2643804,
2674307.0 2676700.0 26681760 2683464,
2709532.0  2648346.0 7379%04.0 2676596, 2676420
2676410.0 2671401.0 2676428.0 2678197, 2670814,
26764%6.0 2676530.0  2676580.0 2676516.0  2696340.
2676578 0 2676436.0 2676487.0 2676176.0 2673885.
2684538 .0 2677129 0 2675134.0 2676887.0 2677626,
X 2678262.0 2673512.0 2676342.0 2678532.0 2676571.
4 2671593.0 2669536.0 2720130.0 2678500.0 2676404,
{ 2675812.0 2664673.0 2673150.0 2676544.0 2676447,
il 2676520.0 2676112.0 2675633.0 2672073.0 2676503.
2667949.0 2R76379.0 2676556.0 2676515.0 2676321.
2683896.0 2676309.0 26763520 2676511.0 2676507.
2676336.0 2676445.0 2676391.0 2676434.0 267H042.
2676276.0 2876515.L 2676518.0 2678546.0 2675674.
2876503.0 2676520.0 267A504.0 2676437.0 2676347,
2676174.0 2676533.0 2675436.0 2676347.0 2676431,
2976442 .0 26765090 2673513.0 2676547.0 2675865
pe 2675834 0 2678518.0 2676470.C 2686776.0 2676240.
i 2676365 .0 2.76364.0 2675355.0 2676354.0 2677744.
b 2676408.0 2.'6473.0 2B76073.0 2676446.0 2676384.
: 2676428.0 2678480.0 2676504.0 2676428.0 26774%58.
2677393.0 2676562.0  2675855.0 2676356.0 2R76487.
2676282.0 2./6364.0 2675357.0 2675978.0 2676481.
2675048.0 7€76'87.0 2676395.0 2677881.0 2676548.
2675836 .1 922.0 2676484.0 2677189.0 2876518,
2676104 .4

2693838
2672320
268580¢ .
2688657 .
2679881,
2676592
2679265,
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vape = slab M4 Shape of structure
nslab = 10 &% Number of nodes in structure
chrlen = 14.6 &% Characteristic length of structure (m)
slarea = 107. L& Ares (m2)
tunif = 30%. B Initia) uniform temperature (K)
compounds  CONC CONC QONC CONE CONC CONEC CONC CONC CONC CONC
x « 0. 031 .062 083 .124 165 186 .22! 2%2 283 305 &4 (m)
eol
&8
rame = Walls L& Name of structure
1ype = wall
gshape = slab
nslab = 10
chrien = §5.49
slares = 241
tunif = 305,
compound=  CONE CONC CONL GONC CONC CONC CONG CONC CONC Gong
x = 0, 031 0682 083 124 (155 .16 221 .252 .¢83 305 A& (m)
(1 3]
L1
condense
ht-tran on on on on on
overflow 3
11
&% Lower cell input
1Y
Tow-cell
gecmetrys 107, && Area of layers in lower cel) {m2)
bc = 305. &% Basemat boundary condition temperature (K)
concrete
compos = | &% Nymber of materials
conc A& Material
23500. && Mass of material
temp = 305. &8 Initial temperature
eol
pool
temp = 305. &8 Initial temperature
eo!
&
&
&k Engineered safety systems
5.3

engineer Spi1} I 3 2 0.
overflow 3 2 3.05
eoi
11
L srme s Cell &, ROOM 236 ~=swmvos s mcmmesmninmsansacns -
cell 4
contro)
nhtme] mxslab=1l nscailm=2 .spatm=000 jconc=! jpool=l naensy=?
nsgeng=l nspeng=4

8ol
title
Cell 4, Room 236
A
5% Upper Cell Input
&%
geometry 2.520e2 5.49 && Cell volume and height (m3, m)
atmos =3
1.01e5 &4 Pressure
305. &% Temperature
o2 = 0.25
n2 =078
h2ov = 0.05
A&
struc

namne = dalls &% Name of structure
type = wall A% Type of structure
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AT : Section 3.3, p. 3-40
I. B Snisaninsvanennines suavasva GO 1, ROEN H0B o-orinmvaneoasonns e ML
. cell |
" contro)
2 ot nhtme? mxslabell nsodtme0 nxpatme! naensy=l  Joonesl  Jpoelsl
¥ tithe
l Cell 1, Ream 106
| L1
: Upper Cell Input
- geometry 1. 134e) o 43 86 Cell volume and height (md, m)
J- atmos ¢+ ) & Number of meteriads
A 1. Vied B& Prossyre (Pa)
' 306, Wk Temperature (x)
Vs ng =075 &8 Int“ia) nitrogen fraction
1 of +0.20 Bk Inttia) oxygen fraction
h2ov -« 0.06 &8 Initia) water vapor fraction
l strue
name & {ailing bk Name of structy
1 :‘:O » roof A Type of structure
, = slab & Shape of structure
nslab =10 & Number of nodes in structure
chrien = 18.7 &% Characteristic lorgth of structure (m)
J sicres = 285 &b Ares (m2)
, tunif « 308, &b Initia) uniform tempersture (K)
| compound *  CONC CONC CONC LONG CONE SOND COND CONC CONC CONC
! ¥ ‘ « 0. 045 082 (13K 184 230 278 327 .O6B 41d4 457 &% (m)
€0
= 11
. name » Wallg & Name of structure
: type * wall &6 Type of structure
4 ! shape « slab &4 Shape of strogtuve
b ns lab « 10 Ub Number of nodes in structure
Pa ghrien =« 5. 49 &4 Characteristic length of structure {m)
, starea  » P08, & Aea {m2)
- tuni¢ « 308, &5 Inttin) unifora temperature (K)
i compound CONC CONG CONE CONG CONC CONC CORC CONG GONE Lonc
2 X v, 038 070 105 140 175 210 745 280 . .:5 351 M (m)
kS €0’
; (4]
| conderse
: it-tran on or on on on
- overflow |}
{13
L 0% Lower cel) input
.
P low-eell _
by geometrys 295, L8 Area of layers in lower cg)) (m2)
b= 308, &4 Basemat boundar; tondition temperature ()
L-, A corcrete
by compos « | &k Kumber of materials
TR conc &b Material
i 43200, A Mass o material
[ ‘ temy = 305 &6 Initial tempereture
Lol L
r pool
VR temp =+ 305, B& Inttia)l temperaiure
S el

i

119

:: fngineered safety systems
eng ineer Spi1l 1 1 5 182

cverflom 1 7 174
L]
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cell 2
control
navesl  mxnlaber?  ngoatmed atpareed neensys,  jeoncel  pocie]
ot
title
rell 2, Room 113
(1)
:: Uppor Cell Inpu.
geonetry 3 794e2 0 10 &4 Cel) volume and height {m3, m)
atnos =3
1.0166 A8 Pressure (Ps)
308 bk Twmperature (¢)
o2 +0.20
n? =078
hiwv = 0.0%
(1)
struc
name  « Ceiling &b Name of structyre
type » roof k& Type of structurc
shape +» slub kb Shape of structure
nslab = 10 A& Number of nodes in “iructure
chelal. = 17.7 &b Characteristic length of structure (m)
slarea = 96.4 4 Ares (m2)
tunif = 308, 2o Inttie) uniform temperature {x)
compounds  CONC CONC CONG CONE CONG CONC GONC CONC GONG LONC
% = 0. C31 .OPZ 083 .124 )55 .186 .221 .252 283 .305 MA (m)
et
113
name = Walls &4 Name of structure
type = wall & Type of structure
shane = glab A& 5 of structure
nalab + 10 k& Number of nodes n structure
chrlen = 5.48 &8 Characteristic length of structure (m)
slarea = 254 LA Area (m2)
tunif = 305, A Initial yniform temperature )
compoy:dls  GOMS GONG CORC CONE LONC CONT CONE COAD CANE cong
x « 0. 040 080 .120 .160 200 .240 280 32¢ 360 06 &k (m)
00!
AR
condense
M-tran on on on on on
ovirflow 2
1)
&h  Lower cell input
11
Tow-cell
geometry= B8 4 A& Area of layers in lower cell (m2)
be = 305, &R Basemat boundary condition temperature (x)
congrete
compos = | &L Number of materials
conec K& Material
10000, A& Mass of material lkg)
temp =« 305 &K Initial temperature (lg
eol
poo!
temp = 305. k& Initial temperature
eoi .
el
1)

: Engineered safety systems

engineer  Spiil 1 2 1 0.0

eoi
&5

overfiow 2 1 3.0%
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cell 3
control
" ohtme? meslabel]l nsoatme? nspatme?36 naensy«l jeonce]  jpoole)
eo
title
fod Ce', *, Room 118
S s
i a Upper Cell Input
45 geometry 5 26782 5 49 &4 Cel) volume and height (m3, m)
stmos  + 3
1.00eb &4 Fressure
i 30%. LA Temperature
A"II" " . ’V'D
F : n =07
taye h2ov = 0.08
: i
b .a. Blowdown of satur.ted primary system water
!’.’ téov = 156
1 \".' - t
- t . 0.0 1.0 2.0 1.0 4.0
5.0 6.0 7.0 80 9.0
10.0 11.0 12.0 13.0 4.0
15.0 25.0 5.0 5.0 85.0
! £5.0 5.0 85 0 850 165.0
‘ 115.0 125.0 135.¢ 145 .0 155.0
3 166.0 176.0 185.0 1860 208.0
| 21%.0 0ws 0 £15.0 2:5.0 268.0
. 265.0 275.0 2850 295.0 305.0
315.0 1750 335 0 345.0 3550
365.0 3750 385 0 95,0 405.0
4150 425.0 4350 4450 488 0
485 .90 4150 485 0 4050 505 .0
516 0 528.0 535.0 545 .0 585 0
' 565.0 §75.0 585 .0 595 .0 60%.0
! 615.0 625 0 8350 6450 655.0 '
665.0 6750 & "0 #95.0 706.0 :
4 15,0 725.¢ 736.0 7450 7560
. 765.0 175.0 785 .0 7450 B05.0
815.0 825.0 835.0 B45.0 856.0 '
885 0 875.0 B85 0 888 & 8986 .
. 408 .6 9i8 6 928 6 838.6 948 6
-; 958 6 068 6 e 6 988 & 80f 6
5 1000.0 1010.0 1020.0 1030.0 1040.0
1050.0 1060.0 1070.0 1080.0 1080.0
1180.0 1110.0 1120.0 1130.0 1140.0 '
1150.0 1160.0 11700 1180.0 1180.0 :
S 1200.0 1210.0 1220.0 1230.0 1240.0
Ak 1250.0 1260.0 1270.0 1280.9 1290.0
e 1300.0 1310.0 1320.0 1330.0 1340.0
: : 1360.0 1360.0 1370.0 1380.0 1390.0 ;
¥ 1400.0 1410.0 1420.0 1430.0 1440.0 |
! 1450.0 1480.0 1470.0 1480.0 1490.0 :
:r 1500.0 1510.0 1520.0 1830.0 1540.0 i
¥ 1650.0 1560.0 1570.0 1580.0 1590.0
! , 1600.0 1610.0 $.20.0 1630.0 1640.0
1650.0 1660.0 1670.0 1680.0 1690.0
y 1200.0 1219.0 17¢0.0 1730.0 1740.0
l 1750.0 1760.0 1770.0 1780.0 1780.0
- 1800.0 1810.0 1820.0 18300 1840.0
b’ 1850.0 1860.0 1870.0 1880.0 1890..
1800.0 1810.0 1920.0 1930.0 1940 v
1950.0 1960.0 1870.0 1980 0 1880, 0
2000.0 2010.0 2020.0 2030.0 2040 0
_ 2050.0 2060.0 2070 .0 20800 20900
]
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2120.0
2170.0
2220.0
22700
2320.0
2370.0
e
2470.0
2520.0
2510 0
262u.0
670.0
7200
e
2620.0
8700
2020.0
2970.0
3020.0
3070.0
2120.0
170.0
3220.0
3270.0
2320.0
a0
3420.0
3470.0
i520.0
3570.0
3€20.0
3670.0
Ar20.0
J770.0
1820.0
34870.0
3020.0
3570.0
4020.0
4070. 1"
420.0
4i70.0
4220.0
4270.0
4320.0
437100
4420.0
4470.0

4520.0

4570.0
4620.0
4670.0
4720.0
4770.0
4820.0
4870 .0
4920.0
4370 .0
$020.0
5070.0
$120.0
§170.0
5220.0
§270.0
5320.0
§370.0
§420.0
§470.0

2.0
2160.0
2230.0
2260.0
2330.0
2380 0
2430.0
2480.0
2530.0
2589.0
2930.0
2680.0
2730.0
2760.0
2830.0
2880 0
2930.0
2980.0
3030.0
1080 .0
3130.0
3180.0
5230.0
3080.0
3330.0
33800
3430.0
34800
1530.0
3580 0
3630.0
1680.0
37300
27600
3830.0
3880 0
3930.0
3980.0
£230.0
40800
4130.0
4180.0
4230.0
4280.0
4330.0
4380.0
4430.0
44800
4530 .0
4580.0
4630.0
4680.0
4730.0
4780.0
4830 0
48800
4930.0
45000
5030.0
5080.0
§130.0
5180.0
5230.0
5280.0
§330.0
5380.0
5430 0
5480.0
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{1400
21%0.0
2240 .0
800
23400
30,0
400.0
4900
2540 .0
2580 0
7640 0
2680 0
2740.0
27800
2840 .0
2880.0
2640 0
7990.0
3040.0
5090 .0
3140.0
380.0
3240.0
1280.0
3340.0
33000
3440 0
3480.0
3540.0
3580.0
3640.0
3680.0
3740.0
3790.0
1840.0
i 80.0
3040.0
900.0
4040 ¢
4090 . 0
4140.0
4180.0
4240.0
4290.0
43400
4350.0
4440 0
44800
4540.0
45900
4640.0
4690.0
4740.0
4780.0
48400
4880.0
4940.0
4980.0
5040.0
5040.0
5140.0
5180.0
5240.0
5290.0
53400
5390.0
5440.0
5400 .0






R R R — —— A S— N e m— R R — R P T RSN IS —
— i - R R T ——— R Y B N R RN RSN N B —

.‘0‘3‘."5...“."’_..I5’-0-"0‘.373’.’..“011..&05"‘.&'3.‘)n.’.!'.“az'..‘ss.!l
PN S e T L PO SRR A S e I N S e e e e S St B e Bt i B B e s e st W e Rt i i et b
D P W W WY O W W WD OO T e e ) W WD D D e O e e BT ntl - Po B W30 S W W s -~ o ~ - w -~ o3

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

S oo -~ & 0w 0 - ™~ @O “ - o = o~ - DD e o

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

o
SEZZZZ2=KERIynnansesssshsss

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

> W a w £ 0 - W ARERI N ST TS W TR v T TR T S L we e i m s [ atlhe T o Ty mver Sy S A T e AT T T et

:
b i b b i b i R R it S E R A R A R P A P P I T T

0N - A R LR et N e Oy

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

M-240

=



P R R )
-
TR e —

O e £ e e
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2222222822828 8222 2520225222222 22288228
e DD AP S OB N RN NP WRO N E - ER W RO e~
L 3¥333e3EETEEeEEEETeTTISEESSRSREEERCIERRREE:
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68,
8.
66 .
b 68.
o 64
B i 8.
: 8.
| €.
e 69.
1 69.
e 69
s 69
0 -
8L b 66.
L W 10 70
e 10 70
_‘I'_ i ,9' )c
S 70 0
B 70. 70
?n ‘ 70 20
lH 70

enth =  168119.7 1315678 0 13i8274.0
1329812.0 1332963 0  1335866.0
1336788.0 13%6787.0  1336776.0
1336780 0  1316393.0  13k0209.0
1313008.0 1313194 0  1383841.0
1386094 0 1387132.0 13884110
1394223 .0 1400805 .0  1353¢82.0
1356778.0  1360359.0 1361350.0
1361260.9  1362105.0 1363.72.0
1365603 .0 1366227.0 13673u8.0
1366610.0 1206113.0  1381702.0
1260773.0  1255083.0  1268042.0
19934730 1396441.0 13 0
14138370 1420611.0 142 0
1448001 .0 1454829.0 14! 0
14435461 14473360 14 0
Al 1447120.0  144b696. 0  1450414.0
g 1450198 .0  1250546.0 1250004 0
E‘ ‘ 1248382.0  1247885.0 12478760

o OO
LL2ZSRRBI=ZZ

o s R D B N D 3 e D B N D B R N R e

S3Sss3222252222582222223228822222022

1322915.0
1336738 .0
1336762 .0
1316486 0
1384522 .0
13690%8.0
1356187 0

1350062 .0

1363782 .0
1367763.0
1383374 .0
1254592 ¢
1404121.0
1433573.0
1440578 .0
1445196 .0
1453375.0
1249401 .0
1247224 0
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1326278.0
1386758 .0
1336784 .0
1313436.0
1385224 .0
1391758.0
1356870.0
1360367.0
13647150
1367192.0
65304 ¢
. 389684 .0
14047250
1441272 0
14425710
1443583. 0
1456304 .0
124R¢7 6. 0
1 %0
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3300.0 3316.0 3320.0 3330.0 33400
3350.0 33600 3370.0 3380 0 33800
3400.0 3410.0 34720.0 34300 3440 0
34500 3460 .0 3470.0 24800 3490.0
3500.0 3510.0 3520.0 3530.0 3540 .0
3550.0 3560.0 3520.0 3580.0 3580.0
3600.0 3610.0 3620.0 3830.0 36400
3680.0 3660.0 3670.0 3680 .0 3680.0
3700.0 3710.0 37200 730.0 3740.0
3750.0 3760.0 37100 i780.0 3700.0
- 3800.0 8100 38200 3830.0 3840.0
' 3850.0 3660.9 W70.0 3880 .0 3850.0
3600.0 9100 39200 38300 38400
; 39500 3060 .0 970.0 3980.0 3960 0
. 4n00.0 4010.0 4020.0 4030.0 4040.0
r 4080.9 4060.0 4070.0 4080.0 4080.0
4100.0 4110.0 4)20.0 4130.0 4140.0 ,‘
L 4150.0 4160.0 4170.0 4180.0 4190.0 |
4200.0 4210.0 4720.0 4230.0 4240.0 |
4250.0 4260 .0 @210 4280.0 4260.0
4300.0 4310.0 4320.0 4330.0 4340.0
4350.0 4360.0 4370.0 4380.0 4580, ¢
ol at70.0 44100 44200 4430.0 4440.0
I 4450.0 4460.0 4470 .0 4480.0 £480.0 |
4500.0 4510.¢ 4520 .0 4530.0 4540 0 :
4550.0 4560.0 4570.0 4580.0 4590.0 ;
4600.0 4610.0 4£20.0 4630.0 46400 :

|
i 4650.0 4660.0 4670.0 4680.0 4690.0 |
{_ 47N 0 4710.0 4720.0 4730.0 4740 .0 :
A 47800 4760.0 4770.0 4780 0 4790.0 r
- 480C.0 4810.0 4820.0 4630.0 4840.0 |
i 4850.0 4860 0 4870.0 48800 4850 .0 1
g 4900.0 49100 49200  493D.0 4840.0 ‘
,. 4250 0 4960.0 4970.0 4980 0 4990 .0 :
i 5000 0 5010.0 5020.0 5030.0 5040.0 :
-, 5050.0 5060.0 §070.0 5080.0 £290.0
|, 5100.0 0.9 5120.0 5130.0 5140.0
a 5150.0 5i60.0 5170.0 5180.0 §190.0
‘ 5200.0 5210.0 5220.0 5230.0 5240.0
©750.0 5260.0 52700 5280.0 5290.0 *
09.0 5310.0 5320.0 5330.0 53420 ;
| 5350.0 5360.0 §370.0 5360.0 5300.0 ;
5400.0 5410.0 5420.0 5430 .0 54400 |
| 5450.0 5460.0 54700 5480.0 5490.9
5§500.0 5610.0 §520.0 5530.0 5540.0
i 5858.0 5660.0 5570.0 5680.0 5660.0 :
., $675.9 5610.0 5620.0 56300 5640 °
e 5650.0 5660.0 5670.0 5680.0 5640.0 a
t 5700.0 5710.0 5720.0 5700 5740.0 ‘
i 5750.0 5i wd. 0 §770.0 5780.0 5760 .0 :
, §800.0 5810.0 5820.0 5830.0 $840.0 :
3 58%0.0 5860.0 5870.0 5880.0 5690.0 m
, $800.0 $810.0 5320.0 5930.0 §940.0 j
i3 5950.0 5960.0 5970.0 5380.0 §990.0 ,
' 6000.0 6010.0 6020.0 6030.0 TR Q
4 6050.0 60¢0.0 6070.0 60800 bos. 0 |
P 61009 6110.0 6120.0 6130.0 6140.0 |
i 6150.0 6160.0 6170.0 6180.0 6190.0 a
b 6200 0 6210.0 6220.0 6230.0 6240.0 |
. 6250.0 6260.0 6270.0 6280.0 6290.0 ‘
E 6300.0 6310.0 6320.0 6330 0 £340.0 1
& 6350.0 £360.0 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 64900
:' 6500.0 6810.0 6520 9 65309 6540.0 -
6550.0 6560.0 6570.0 65800 65906 |
6600.0 610.0 6620.0 6630.0 6640.0 :

? 6650.0 6660.0 6670.0 65800 6690.0
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2547525 .0
2755800.0
27537340
278372t .0
2750342 0
2768183 .0
2765547 .0
2740870.0
2747594 0
2742881.0
2741700.0
2733262.0
2723622.0
2707079.0
2658055.0
2666221.0
2661729.0
2639388.0
2782248.0
2768900.0
2740929.0
2118768 .0
2708116.0
2703368.0
2704076.0
2704276.0
2704291.0
2704454 .0
2705044.0
27056716.0
27066160
2707195.0
26714340
2675604 .0
2680132.0
2686527 .0
2695768.0
2710716.0
2730938.0
2747982 .0
2762387.0
2748155.0
2748154 .0

2759832 .0
2754871.0
2783727 .0
27537510
2761066.0
27683720
2764656, 0
2742055.0
2746875.0
2742442 0
27250620
2732814 0
2723008 .0
2707048.0
2646118.0
2661040.0
2658780.0
2781868.0
2781533 .0
2765480.0
27348770
£718176.0
2706763.0
2704012.0
£704114.0
2704252.0
2704319.0
2704551 .0
2705123.0
2705822.0
2706141.0
2707381.0
2672230.0
2676105 .0
2681229.0
1687564 .0
2698464 .0
2714680.0
2744412 .0
2750986.0
2709871.0
27485060
2728173.0

2758862 .0
27540310
27537%8.0
2752420.0
27678140
2768536 0
2748828 .0
2742635.0
2745236.0
27412480
27z6681.0
2724582 .0
2720710.0
2690470.0
2674027.0
2655831 .0
£655582.0
2782268 .0
2779512.0
2760058 .V
2729560.0
2713680.0
2705884 .0
2703966 .0
2704207 .0
2704262.0
2704202.0
2704684 .0
2705271.0
2706035.0
2706429.0
2673012.0
2677060.0
2682386.0
26883720
27011%9.0
2718534.0
2738240.0
2753881 .0
2710604.0
27484840
2751908.0

2757883 .0
2753743 .0
2753735.0
2748247 .0
2767810.0
2768708
2747380.0
2749928 0
27447140
2740%580.0
2761033.0
2722538.0
27193140
2679806.0
2671568.0
2064082 .0
2650174.0
2782150.0
27764981.0
27539871.0
w0
£711632.0
2705188.0
2703687.0
2704184 .0
2704320.0
2704342 .0
?7ﬁa{§;.°
2705450.0
2706236.0
2706604 .0
2669911.0
2673867 .0
%0440
2683663.0
2681261.0
2704086.0
2122518.0
2741630.0
2756475.0
2688038 0
2748403 0
2752553 ¢
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2756862.0
2783732.0
2763736.0
2748487 .0
2768040.0
2764154 0
27427110
2748032 .0
2743938.0
2741814.0
2733594.0
7689994 .0
27132660
2668252 .0
2668450 .0
2667578.0
2644538 .0
2782565.0
27739570
2747447 .0
2723457
2709839
2703300.
2704110,
2704231 .
2704280,
2704432,
2704879 .
2706540.
2706477
2706876 .
2670633,
2674726,
2679080,
2685040,
2692391
2707308,
2726658
2744832
2759084
2700607 .
2748334
2753212,

OO0 O0O0D 000V OODOODO



2TA4673.0 2745257 0 2718858.0 2753736.0
2616714.0  2750942.0 2744076 .0 2768560.0
2812004.0 2808092 0 2807R41.0 2B10174.0
ity 2766563.0 2792507.0 27872540  2786860.0
2789831.0 2785432.0 27B401K.% 2787781.0

28353070 2B3144B.0 621558 0 2813961.0

2803404, 0 2800273.0 27987380 2799783.0

2801406.0 7798000 0 2769633.0 2799985.0

; 27994620 2798621.0 2797864.0 27975440
ol 2794259.0 2794.82.0 2794223.0 27%4800.0
27962070 2745054.0 2741040.0  2842640.0

2803040.0 2716236.0 2752486.0  2B0AESU.0

| 2754283.) 2808124 C 2766088.0 27p4dsT -
Lir 2706161.0 2763938.0 2766588.0 2778654 .0
it 7782989.0 7784596.0 2785927 .0 27871450
27882060 2789502.0 2604140.0 2803844.0

2603509.0 2803304 0 7803336.0 2803188.0

2803046 0 2800124.0 2707172.0 2795136.0

2792411.0  2791213.0  2790264.0  2767880.0

2787872 .0 2787824 0 27882200 27931500

2796602 .0 Z708248.0 2600451.0 28019460

at 2775282.0 27773340 2/78989.0 2760524.0
’ 2819089 0 2855368 0 27B0718.0 2774354.0
‘ 2/70324.0 2770164.0 2770258.0 2770478.0
27712340 2771313.0 2771111.0 2770640.0

2768770.0 2769881 0 2770228.0 2770625.0

, .| 27702000  27/1348.0 27714140 2771462.0
L _ 2171800 277%248.0 2772889.0 2777714.0
2783465.0 2783872.0 2787941 .0 27%9737.0

2182796.0 2794151.0 2795404.0  2706547.0
2798532.0 2796376.0 2800137 .0 2800814.0
YB01954.0  Zo02450.0  2802833.0  2903194.0
PH03768.0 2804037.0 2804238.0 "B04402.0
2804524.0 2804124 .0 2803933.0 2803869.0
& 2803958 0 2804053.0 26804156.0 28042%3.0
: 2B04395.0 2804410.0 2604419.0 2804382.0
P, 2804268.0 2804202 .0 2804133.0  2804058.0
28038£4.0 2803786.0 2B03€62.0 2803543.0

2803315.0 2803208.0 2803100.0 2802098 0

2802804 0  280271:.0 7802623.0 2802538.0

| 2797644 .0  2802294.0 2790236.0 2793144 .0
of 2815043 .0 28019950 7762822.0 2803948.0
¥ 28%"55.C  2B01662.0 2781376.0  2800536.0
fie 2B07288.0 2797031.0 2800864 .0  2804180.0
: 2803132.0 2802120.C 2B04420.0 2795206.0
ot 2802386.0 2797258.0 2825878.0  2B03542.0
Bt 2863319.0 2790778.0  2797307.0  2795198.0
! . 7746040 2800875.0 2BD0743.0 2800152.0
2800454 0 2800733.0 2800380.0  2800706.0

N e

b 2800783 0  2600901.0 2801162.0 2601211.0
o 2801307.0  2801356.0 2801399.0  2801467.0
- 2801558.0 2801604 .0 2801650.0 28016980
e 2B01768.0 2801630.0 28018740 28019170

2 26020040 260620860 2602033.0  280205¢.0

s 2802096.0 2802117.0 2802137 .0 2802156 °
b 2802193.0  2802209.0 28C2222.C 2802226, -
A 2602252.0  2802306.0 2602320.0  2802335.0
15 : 2802334.0 2802330.0 2802324.0 2802318.0
i 2802307.0  2802300.0 2802291.0 2802272.0
i 2802205.0 2202170.0 2802136.0  2802100.0
4 2602028.0 28019900 2801952.0  2801914.0
2 2801836.0 2401795.0 2801754.0 2801712.0
2801627.u 78015830 2801538.0 2801483.0
2601344.0  2801274.0 2801204 .0  2801132.0
28009880 2800906.0 2800798.0  2800690.U
2800472.0 2800362 0 2800252.0  280M42.0
2799920.0 2799808 0 27986950  2799582.0
2799356.0 2799242.0 2799127.0 2799012.0

M-249

27545960
2807262 .0
2807472 0
2786810.0
8212150
2BOB0S7 .0
2800961 .0
“8001:4.0
2794422 0
274955180
2743822.0
2728378 0
2768140.0
2781125.0
2786800.0
2803660.0
2803076.0
2784424,
2781797,
2794839,
2712915,
c82194z.
2782410
2770944,
2770063 .
27170664
2171672
2780683
2791336.0
2787588 0
2801418.0
2803508.0
2804539 0
2803888 .0
2804334.0
2804328.0
2803976.0
2803427 .0
2802£99.0
2802456.0
2808463.0
2789982.0
2801023.0
28058820
2793811.0
2780794 .0
2795194.0
2800948.0
2800959 .0
2001264 .0
280151¢ . )
2801745.0
2801960.0
2802076.0
2802175.0
2802268 0
2802338.0
2802313.0
2802238.0
2802064 .0
2801875.0
28018670.0
28014140
2801060.0
2600561 .0
2800031 .0
2799468 .0
2798897.0

OO0 VOoODOOOD



2708781 0 2798665 0 27BES4E.0 270BA31 O Z70E1A O
2798195.0  279R076.0 27G7958.0 2P9IRRE. 0  PWITIR O
27975980 2797476.0 EIOIASE.0 2767233 0  22eY078 0
2706018.0 27967560 2796600 0  2796A4D.0 2784280 O
2797200 2795060 0 2795B00.0  Z74%640.0 2705478 0
279.J18.0  2795156.0 2704004 0 F794837 0 2754664 0
27944730  2794282.0 2704082 .0 2793901 .0 788710.0
2793519.0 2793328 0 27031380 ¢78p04Y O 2792.°7.0
2792566.0 2792376.0 27921850 27010840 27018040
2191613.0 2791423 0  2701232.0 2791042.0 7790851 .0
2700660.0 /904700 2790:79.0 2790087.0 27B9BYS 0
P789656.0 27LJAE5.0  27F.28:.0  CTRHI0D.0  27EBNID .0
27087380 2788557 .0 i %377.0 L CEBIOE 0 E7BBOLE.
27878400 2787662 0 27874p5.0  IE/30R.0 E78213).
27869550  2786779.0 2786604 0 2766430 O 27RESE
2786062.0 2785008.0 27MS736.0 765564 O 27H5Y 4P
2785221.0 2785050.0 Z7E4BAD.0 7754710.0  27BA%A1.
2784372.0 2784204 0  Z7BA03E 0 27M3B60 0 276370
27835350 2708367 0  2783108.0  2/BAONZ O  27H2BES.
2782608.0 2782532.0 27BRAGT.0  27B2EO7 0 “7BR0MA.
2781873.0 2761698.0 2781511 0  27H1330. 0 2761180,
27809700 2780790.v 2780612 0 2780434 0  PPHOZS?
2780080.0 2779904.0 2779720.0  27IMNS6.0 2779561
2779208.0 2779035.0 2778863 0 2778682 0  2778%21.
2778351.0 2778181.0 2778012.0 2777844 O RI7I0TE.
"t 2777510.0 2077343.0 2777077.0 21100120 2776647
: 2776683.0 2776520.0 27763860 PYIRI0A.0 2176022
2775847.0 2775672.0 £7754U8.0 27743240 2775167,
2774080.0 277480B.0 2774638.0 £7744BB.0  2774P08
: L €181.0 2773963.0 2173186.0  2773630.0 27734650 _
p 2773300.0 2773136.0 27720730 2772811 0 27726480 .
. 2IV2488.0 27723200 2772168.0 2772010 0 2I71ES2.0 |
2771604.C 2771537.0 2771382.0 21712250 /71080 .0
5 2770813.0 2770/56.0 2770604.0 2770451.0 B770208.0
,’ 2770046,0 2769995 0 2760B44 0 2760684 O 2766545 0

2769397.0 27662°3.0 2768102.0 276BGSS. 0 276BBI0 O

VOO D OoOooODDCSoD oo

2768664 .0 1

#oi J

“ .

struc ]
name = Cefling &L Name of structure 4
type = roof Bk Type of structure 1
shape = slab B4 Shape of structure l
nslab = 10 M l\dm of nodes in structure ".
chrien = 14.6 % C m:nrm fc length of structure  (m)
slarea = 07, A8 A {m2) :
tuvif = 305, (1 mm\ uniform temparature (k) |
compounds  CONC £ONC CONC CONE GONG 0ONC CONC CONE COLC CORE i
X « 0. .031 082 .003 .1&4 155 186 221 .2%7 263 505 &% (m)
eof

119 .
name = Walls &8 Name of structure ;
type = wall .
shape = slab :
nslab = 10 :
chrien = §.48
slarea = 241,
o = 308,
tatiodnds  CONG CONE CONC CONE CONEC CORC CONC QONE CONC CONE _
X = 0. (031 062 .093 124 185 186 221 .247 283 (A0S & (m) '
eoi

&A

condente

ht-tran on on on on on

overflow 3

11y

84 Lower cell input
&

M-250
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A L
= Ed ey

Tow-cell

geometry= 107, A Ares of layers in lower cell
be = 305 4 Basemat boundary condition tempersture
concrete
compos = | B Number of materials

cong A&k Material
23500, A& Mass of materia
temp = 305. &6 Initia) temperature

eo)
poul
temp + A0S, A& Inftial temperature
eol
&0l
(1)

5 Engineered safety systems
Li

eng ineer Spi’t 4 3 2 0.
overfilow 3 2 3.0%

M cerreesearesianasananecnnin A1) 4, ROOM 236 == vvemrncononos

control
ahtmel mxsiabell nsostme2 nspatm=000 joconc=l Jpools]
nsoeng=l  upeng=4
w0l
title
Cell 4, woom 236

|1
&L Upper Cell Input

(1)
geometry 2.57082 5.49 Mk Cel) volume and height
atmos =3

1.01e5 &% Pressure
305, &8 Temperature
o2 =025
n2 =075
h2ov = 0,05
Lk
struc
name = Walls &b Name ot struc' .re
type = wall 8k Type of structure
shape = slab &8 Shape of structure
nslab = 10 &k Number of nodes in sfructure
Jhrlen = 5,48 84 Characteristic lenyth of structure
slavea = 450, L4 Area
tundf = 305, &4 Initial uniform temperature
compound= cONe CONC CONC CONC CORC CONC CONC cont conc Conc
X = . 015 030 .0t 060 .075 .090 .106 120 135 .152
eot
{1
condense
ht-tran on oo oM on on
overflow 4
(1}
&% Lower cell input
11
low-cell
goometry= 81.8 L% Area of layers in lower cell
bc = 305. &4 Basexst boundary condition temperature
concrete
compos = | &4 Number of materials
conc  && Matarial
6730, && Mass of material
temp = 305 &K Initial Lamperature
eol
m&
temp = 205, Ak Iritia) temperature

M-251
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evi
ool

kb
: Fogineerad safety systems
:: Spi)lage from Room 236 to Room 116 via the cornecting pipe chase
enyineer Spi11 ] 4 3 579
overflow 4 5 D 02§
00
(13
: Fire woter sprink ler system, activated on high temperature.

engineer  Sprinkir ¢ 4 4 0.

spray
spdiam « 001 &k Sprey droplet diameter (m)
sphite = §. 48 &4 Spray tall height {m)
spattm » 373 &b Tempersture at which system act =3 {K)
eni
source = | &8 Sprays provide 336 gpm (21.1 kg/s) aftev
heol = § A activat ion
iflag = 2

t =00 100, i, 0bet
muss « 201 211 21
temp = 305 308, 305,

.......... wursvnnnsescans 081 B, Balonce pf Plaml -cicsssrssrssnsircnnnnnes

Baiance of Plent
geometry 1. Bleb 36.8
stmos=3 ). Olef 305,

o 0.20
ne 0.76
heov 0.08

Environmeni Cell
geometry 1.el0 1.ed0
atmos=3 1 Ojef 305

o2 0.20
n? 0.7%
h2ov 0.05

M-252
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LISTING 11 - CONTAIN input for B5-5a

|

""""" m‘ “ch\" 10N 2EErTEPRSITTETHATSINAT RN ZIARED

-
-
-

ont 005 md)
Description:
BS-5.  This input deck describes a five volume mode!| of the BAV Plant
auxiliary butlding. The rooms modeled sre 105, 113, 115, and 236,
The steam source is & 6 inch break in the WPl pump suct ion piping in
room 115. Break flow s Vimited by the 2.5 inch WPl injection piping.
This mode) does not include water asrvscls {the dropout aption is used)
4. this modification uses an Oconee blowdown from the BMW CSAU study
Vritten by:

John Sohroeder 7/91

Haching Control Input secsssssssssnsnsnssssscnsnss

-

Global Input cessavesi sesscessnsrsssnsnsnazess
Section 3.2, p. 3-11

Atmospher \c Gases

Material Uescript lon

SSBIISSSKBFSBQ%FGSFSBBG?SS!G:‘SCSS’S

ol oxygen
ne nitrogen
hlov steam
h2ol water
control
ncells =6 & Number of cells
ntit) = 2 &4 Number of title lines
ntzone 5 &4 Number of time zones
nac =0 &% Number of aerosol groups
niectn «0 &4 Kumber of aerosal sections
el
[ 1)
&L cveemecccons Material, Fission Product, and Aerosol Names «- ~--o---cvenos
1
& Section 3.2.1, p. 3-13
11
material
compound
n? o? &k Alr
hZov h2ol L& Steam and water
conc L& Structura) materia’s
AL
Bl ~rremvsrrsrcscasanansadiaie o REBELOr Type srvrsmvrssescanresrsnnrnnnn e
11
M Section 3.2.2, p. 3-17
&
thermal 84 vater-conled reactor
1)
e Flow Optiofg ~=re~enmevesancssrrersorsnsnsmnss

L1
&% Section 3.2.3, p. 317
L)

M-253

P -~ RIS B RS L TSR S IGSON E LLS RRSNRS T r 3 ST SRS SRS F RO RN e SRt

e ERSNRNT———.



flows
1:e08) 4
' AL
& W

. b

SEEREER

»,

‘wrietion 1 - Room 105 to Balance of Plant, (v¢ludes flow paths
l' tl :'

area(1.5) = B.B8 A8 Cross-sectiona) ares of flow path
av(1,5) = 14.6  Bh Ratio of area to inertis] length, A/l
efe(1,5) = 1.00 &b Flow loss coefficient

Junction 2 ~ Room 105 to Room 113, includes only flow path 4.
areall 2) = 12.6

avi{1,2) = 207
ofc(1.2) =1.00

(m2)
(m)

Junction 2 - Room 113 to Balance of Plant,. ‘\ncludes only flow peth 5

erea(2.5) « 0. 892
avi(2,5) = ).46
ofe(2,5) = 1.0

Junction 4 ~ Room 113 to Room 115, includes only flow path &
area(2.3) = 1,45

avi(2,3) =32
efc(2.3) =1.¢

Junction § « Room 115 to Ralance of Plant, includes only flow path 7.

arna(3,5) = 1.85
avi(3.,5) = 3.2
efe(3.5) = 1.00

Junction 6 - Room 115 to Room 236, includes only flow path 8.

area(3 . 4) = ¢ W
avi{d.4) = 4.88
cfe(3.4) =1.00

Junction 7 - Room 236 to Balance of Plant, includes flow paths 9,
10, 11, 12, and 13,

area(d.5) = 26.1
avi{4,8) = 187,
cfc(d.5) = 1.00

Junction 8 - Balance of Plant to environment, includes only blowout
paths.

area(5,6) = 46,5
av1(5,6) = 260,
cfelS,6) = 1.00

implicit

dropout

Compartment and junction elevation data

Compartments

elevel{1) = 16%. &8 Center of mass elevation for Rm 10§
eleve1{2) = .69. A& Center of mass elevation for Rm 113
elevci(3) = 168.  BA Center of mase elevation for Rm 115
elevel{d) = 175. A& Center of mass elevation for Rm 236
eleve)(5) = 185 &A Center of mass e’evation for Rm BOP
eleve1(6) = 185. && Center of mass elevation for Enviconmet
Junctions

(m)
(m)
{m)
(m)
{m)
{m)

L. N
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e w SR P
o o

Sl b =m ==
=5 1
= -

&b
elevip(l &)= 167
elevipl(5,1)« 18
elevip(l,2) 170,
elevip(2.1)= 170.
elevipl2 )= 172.
elevip(s,2)= 172.
elevip(2 3)= 170.
elevip(3,2)= 170.
eievfp(3,5)= 170,
elevip(h 3)= 170.
elevip(d . 4)= 172,
elevip(d, 3)= 172,
elevipld, b)= 173,
elevfp( . 4)« 173,
elevfp(5,6)= 211.
slevfp(b, 8)= 211,
| ™
hh rrecsamrreresvaccaasnrennn. Aerosol Options ~e-ccvscoccsmmminacincnosanns
A&
“ m"m 3-’.‘. Pt 3'”
A
&k aserosol
L1 n2ov 1 De-8 0.683
11
“ e ——- B Y amm e - ””' P L e L i “-ew
1
G Section 3.2.6, p. 3-36
117
ties
1800. A& Maximum CPU time imit 8]
0. &4 Probiem start time (%)
11}
B Time zor. data
&
A System fdit  End of
i Ts s lone
B e = wwwees wmems (s)
1 10. 10.
§ 50. 100.
20 200. $00.
$0 100, 1000.
50 100 7200,
“ ........ R R -
ool
11
PR Ruswne deembachsrndeservins OULINR "CORLIEE [avesiwirsnsa e runpSmis asseands
L8

e i o e e i e e e e e e i n——

&% Section 3.2.7, p. 3-38
LX)

shortedt .2
longedt .1
prilow

praer

prlow-c)

prheat

prengsys

title

Ak System ts between short edits
88 Ts edits between long edits
B4 Print intercs)] flow data

A& detalled aeroso) inventories
111 lower cell mode!

1 heat transfer structure mode)
&8 engingered system mode |

BaW Plant Auxiliary Building Steam Propsgation Model

L3

Five Compartment Mode! -- B5-5

M-255



weswsuss (0] Input and Cell Contro) ssecessssnsscsasunsrnssons

Section 3.3, p 300

Bl wesersirscanvecsvereranenss 0011 1, ROOM J0G vovormrsressnns misns s
cell )
gontrol
nhtme? wuslaball  nscatmed nepetms? naensysl jooncs=l fpoolx]
b eo!
y (L title
. Cell 1, Room 104
;- (1]
Lo M Upper Cel) Input
4%
i peometry 1.134e3 5.49 L& Ce)) volume and height (m3, m)
% atmos .3 &b Number of materials
x 1.0le$ &6 Pressure (Pa)
i 305, AL Temperaturey (x)
N a2 = 0,75 &k Inftial nitrogen fraction
4 o2 = 0.20 &% Initis) ox fraction
i NPov = 0.05 &6 Initia) water vapor fraction
' strue
name = Ceiling bh Nans of structure
type » roof &b Typt of structure |
| shape « slab &k Shape of structure ;
'. ns lab « 10 &8 Number of nodes in rtructure |
# chrien =+ 18.7 84 Characteristic lergth of structure (m)
| slares = 705 B Ares (m2)
; tunif = 305, Bk Initia)l uniform temperature (x)
i compoUnd =  QONG CONC CONG CONE CONC CONC LONG CONC CONC conc
) % =0, 046 082 138 184 230 276 320 .558 414 457 A& (m) ;
eol [
119
o name = Wally A Kame of structure |
[ type = wall & Type of structure :
S shape = slab &k Shape of structure
: ns lab = 10 & Number of nodes in structure
) chrlen = 5.48 A& Characteristic length of structure (m)
: slarea = 288 & Arvea (m2)
" tunif = 308. A% Initia) uniform temperature (k) _
i, compound = CONC GONC CONC OME CONC CONC CONC CONG GONC Cone
i x *= 0. .036 070 108 14D 175 210 .245 280 .315 351 & (m) |
J ..‘
!
i :mm
L- ht-tran on on on on oh
R overf low 1
. . |
- A&k Lower cell input
A (1)
4 Tow-cel)
3 geometrys 295 Ak Area of layers in lower cel) (m2)
& be « 308, %4 Basamat boundary condition tempersture (x) :
1 concrete :
A corpos = | W& Number of materials
' conc A& Materia!l
M 43200, &8 Mass of material
L temp = 305. &8 Inttial temperature
o e a0l
2] ’
13 pool
'Il 3 temp = 305 &k Initial temperature
e w0
| eot
| (1)

&4 Engineered safaty systems
A&
engineer Spidl 1 1 5§ 182

M-256C
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Hﬁl'ﬁ"‘
)
!’ . 1
i
overflow | & 1 74
.0
h
“ senssesinsnanssvausnenpexes Cg)] - ¥ Rotm J13 srervcsssrmerssinnscunsssnninn
cell 2
control
nhtme? meslabei!l nocatm=D nspatmed naensys]  jJoonced  ppooisl
eol
title
Cell 2, Room 113
i
| : Upper Cel) Input
I
o geometry 3. 784e? 6.10 &k Cel) volume and height (m3, w)
| atmos 3
y 1.01e5 A% Pressure (Pal
1 305, kb Temperature (k)
62 =~ 0.20
‘ ne =07
e h2ov = 0.0%
il LY
fas struc
4 name « Catling M Name of structure
, type = roof &b Type of etructure
shape = slab &b Shape of structure
b nslab = 10 84 Number of nodes in structure
/ chrien = 17.7 84 Characteristic length of structure {m)
- slares ~ BB 4 kS Avea (m2)
X tunif = 305, L Initial uniform temperature (K)
I COMPOUnd®s  CONC CONEC CONC CONC CONC CONC CONC CONC CONG CONG
R X « 0. 031 .062 003 .124 155 186 221 252 .283 .305 &M (m)
al “'
L “
it name  » Walls b5 Hame of structure
4 :c:. =« wl) & Type of structure
5 = slab &b Shape of structure
B nelab = 10 &b Number of nodes in structure
chrien = 5. 48 &k Characteristic length of structure (m)
i slares = 254 b Area (m2)
i tunif = 305, B Initial uniform temperature (x)
-' CONG CONC CONE CONC CONG CONT CONC CONC LONG GONC
h% x « 0. .040 .0BD .120 ..60 .200 .240 .280 320 360 .36 &k (m)
eol
i 11
AT condense
. ht=tran on on on on on
I‘] gverflow ¢
i [
- & Lower ce)) input
an (1)
E- Tow-cell :
4 geometry= 86 4 &% Area of layers in lower cell (m2)
S be = 305, &8 Basemat boundary condition temperature (K)
H concrete
e compos = | &4 Number of materials
bic conc &8 Materia)
=i 19000, &h Mass of material (k!]
I temp o 305 &K Initia) temperature (K
ol 0!
- poo )
i temp = 305, && Initia) temperature
i &0l
'c _ eoi
b 11
4 _ : Engineered safetv systems

engineer  Spill 1 2 1 DD
overflow 2 1 3.08

M-257
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menankesatan upEavEs M5 B0 1Al ursosenicuspadninnianisns buare
[ 7 PR PP PP =y (e, e . Room e - .

control
nhim=2 mislabsil nsoatm=] nspatm=10 naensy=1 Jooncsl jpooie]
eol
tithe
Cell 3, Room 118

&b
: Upper Cell Input

geometry 5.267€2 5.49 88 Cell volume and height (m3, m)
aimos .3
1.0leb &b Pressure
08, b4 Temperature
“ . “'”
ng «0.7%
Keov = 0.0%
nmoc-!
a Blowdawn of RCS - Oconee blowdown
hiov = &
iflag = 2
1 " 0. 500. 801 2000. 2001,
4000.
mass « 190.8 180.5 36.3 3.3 36.3
3.3
enth =  1250000. 1250000 1900000. 2300000, 2000000.
1500000
eol
11
struc
name = Ceiling &4 Name of structure
type = roof ks Type of structure
shape = slab Bu Shape of structure
nslab = 10 &% Number of nades in structure
chrien = 14.¢ A& Characteristic length of structure (m)
slarea = |7 A& Area (m2)
tunif = &6 initia) uniform temperature (k)
compounds  conc CONC CONE CONT GONC CONC CONE GUNC CONC GONC
X = 0 (03] 062 083 124 )55 186 221 252 .283 .305 Ak (m)
o0t
()
name = UI:]‘I & Neme of structure
t * wa
omo » slab
nslab = 10
chrlen = 5.49
slarea = 241
tunif  ~ 305.

compounds  CONC CONC CONC CONC CONS CONL CONC CONC CONC Tong

¥ = 0. 03] .062 .093 124 185 .186 .221 .252 283 305 &4 (m)
eol

£13

condense

ht-tran  on on on on on

overflow 3

113

Bk Lower cell input

I

‘ow-cell
geometryr 1N7. &% Area of layers in Jower cel: {m2)

bc = 305, &L Basemat boundary condition temperature (K}

M-258
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Ty R Mlevc1(5) = 185. A& Center of mass e.evation for ke BOP (w)
Vo od eleve'(6) = 185, &4 Center . mass elevation tor Environment (m)
h B8 Junctions

4

elevip(l, 8)= 167,
elavfp(s,1)= 167,

elevfp(l,2)= 170.
elevfp(2, 1)= (70

elavfp(2,5)« 172.

eevipl2 3)» 170,
elevfp(3,2)= 172.

y wlevip(3,5,= 170.
] elevfp($,.3)= 170,

elevf] ‘s 172,
elevfp, )= 172,

i elevfp(e,5)= 173,
T elevip(5,4)= 173.

elevfp(5.6)s 211
elevfp(s, 6)= 211.

L |
&% Section 3.2.7, p. 3-8
L33

L&
’ 4] S 4 wmesmmeesc e Aerosol Opt ions v -eescmorimmr e
r A&
& b ion 224, p. 3-29
j a
{ M aaroso)
: 4 h2ov 1.0e-8 0.693
. 1 1
" L e L L “wywas
: 11
&4 Section 3.2.6, p. 3-38
" &
o times
: 1800. 44 Maximum CPU time limit (s)
T - . &8 Jreyiem start time is)
R E Ab Time zone data
B | &8
& &% System Edit  End of
i M Ta Ts lone
¥ R B (s)
P‘ 1. 10, 10
s 5. J0. 108
o 20. 829
g - 100, 1000
T 50 100, 7200
iad “ ------------------------
il o
e “
'F‘ _ Wl v e e ean e Output Control ceseescseainaan e LT
o
E' E shortedt i &8 System s between short edits
: longedt =1 &% Ts edits between long edits
B erf low &b Print intercell flow data
" praer Sa detatled aeroso! inventor as
it prlow-c! &4 lower cell mode)
Aoy prheat L& heat transfer structure mode!
3 prengsys A& engineered system mode
,.
L M-263
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B&Y Plant Auxiliary Building Steam Propagation Mode]
Five Compartment Model -- B5-5

A
L3
A 3 se= Cell Input and Cell Contro) =ssssssssvsesssrnsesswsas
&4
&4 Section * 3, p. 3-40
11}
L e armse e Coll 1, UOOM 108§ <=v=remscrosmmmenasescmmemamnss
cell 1
control
nhim=2 mxslab=1i nscstmed nes T nasensy=1 jcene=l jpoel=}
€0
title
Cel) 1, Room 105
1Y
&% Upper Cel) Input
&4
geometry !, 134e3 5.49 && Cell voleme and height (! m)
atmos 3 &% Number of raterials
1.01e5 &3 Pressure (Pa)
308. LB Yerperature ()
ng = 0.75 & Initta) aitrogen fraction
o = 0.20 Ak Initia) oxygen fraction
h2ov = 0.0% A Initia) water vapor fraction
struc
name = Ceiling A& Name of structure
tyne = roof & Type of structure
shape = slab &8 Shape of structure
ns lab = 10 &8 Number of nodes in structure
chrler -« 18.7 & Characterist.c length of structure {m;
slarea = 285 &k Area (m2)
funif = 308, A8 Initial uniform temperature (K)
compound =  GCONC CONC CONG CONC CONC CONC CONG COnc contc gonc
x =0, 046 ,092 .138 184 230 .276 322 368 .414 457 &6 m)
eoi
ik
eme = Walls &% Name of structure
type = wall &% Type of structure
shape = slab &% Shape of structure
ns lab = 10 &8 Number of nodes in structure
chrlen = 5. 49 &% Characteristic length of structure (m}
slarea = 298, &6 rrea \n2)
tunif = 305. & Initial uniform temperatura {K)
compound = CONC CONC 2ONC CONC CONC CONC CONEG TONC CLNC COng
X =0, 035 .070 .105 .140 175 210 .245 .280 .315 .351 A& (m)
eai
i
sondense
ht-tran oh on on on on
overf low |
&
& Low:r cell input
&
low-ceil
geometrys 295, &k Are of layers in lower cell (m2)
be = 30§. 84 Bas at boundary condition Lemperature (K)
concrete
compos = | A% Number of materizis
cone A& Materiai
43200, &% Mass of paterial
temp = 305. &8 Initia) temperature
eol
poo |
temp = 305. &R Initial temperature
ol
eoi
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g Enyineered safety systems

engineer  Spill 1 1 & 182
overflow 1 § 1.74

eai
g L4
Mmoo e Cel) 2, Room 113 - e
1 cell 2
L nhtm=2 mxsiab=1l nrscatm=0 nspatm=0 naensy=1 [sonc=S jpooi=]
’ : ol
- Cell 2, Roum 113
vt &5
! 3% Upper Cell Input
3 .1
: geometry 3.784e2 6.10 8 Cell volume and height (m3, m)
Atmos =3
1.0le5 &% Prassure (Pa)
305, b8 Temperature (K)
i of = 0.20
nd « .75
: h2ov = 0.05
= %
47 strue
i name  + Ceiling A& Name of strugture
' type = roof &% Type of structure
shape = slab &% Shape of structure
nslab = 10 &8 Number of nodes in itructure
chrien = 17,7 &4 Cha,acter istic length of structuve {m)
slarea = B6.4 && Area (m2)
tunif = 308, &4 Initial uniform temperature (x)
gompound®  CONC TONC CONC CONC CONC CONC CONC CONC CONE conc
X =0. 031 .082 063 .124 .155 ,186 .221 .252 .283 305 &4 (m)
eci
E1
name = Walls 4% Name of structure
type = wall 8& Typi f structure
shape = slab &4 Shape of structure
nslab = 10 &% Number of nodes in structure
chrien = 5.49 &% Characteristic length of structure (m)
slarea = 254 &4 Area {m2)
tunif = 305. &8 Initial uniform temperature (k)
compoynd=  CONC CONC CONC CONC wONL CONC CONC COMNC CONG conc
X = 0. .040 .080 .120 160 .200 240 .280 .320 .360 .3%° &% (m)
8ol
111
condense
ht-tran on on on on on
overflow 2
113

& Lower cell input
A&

Jow-ce 1
geomet-y= BE. 4 &8 Area of layers in lower cell (m2)
be = 305. %4 Basemat boundary condition temperature (K)
con cete
compos = | &% Number of materials
conc A&k Material
16000. && Ma.: of material (kg)
temp = 305. &8 Initia’ temperatu (K)
eoi
poo
temp = 305. &% Ini*ial temparature
eci
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: Engineered safety systems

eng ineer St 2 2 1 0.0
overflow 2 1 3.05
eol
A&
L $ot Cell 3, Room 115§ ~semrcncnininrcisnnnncasanrsns
cell 3
control
% nhtm=2 mxslab=il nsoatm=l nspatm=10 naensy=i joonce! jpool=l
i 8o
title

Cel) 3, Room 115
Ak
& Upper Cell Input
1)

———

geometry 5.267eZ 5.49 & Cell volume and height (nd, m)
I atmos s 3
e 1.0le5 &L Pressure
b 308, &8 Temperature
' o2 =020
; nZ =075
: h2ov = 0,08
sources]
, 8
L : Blowdown of RCS - Ocenee blowdown, void fraction 1, after S02 seconds
h2oy = 4
iflag = 2
t = 0. 500. 501 4000,
mass o 180.5 180.5 36.3 38.3

enth = 1358000, 1356000. 2747000. 2747000,

: eci
3 L1
struc
5 name  « Ceiling && Rae of structure
) type = reof L& Type of structure
I shape = slab && Shape of structure
nslat = '0 && Number of nodes in structure
chrlen = 14,8 && Characteristic length of structure (m)
slarea = 107, &% Area (m2)
tunif = 305 &% Initial uniform temperature (K)
compounds  CONC CONC CLAC CONC CONC CONC CONC CONG CONG CONG
%« =0, 031 .062 093 .124 .155 .166 .221 .252 .283 .305 &% (m)
ot
111
name = Walls && Name of structure
type = wall
shape = slab
nslab = 10
chrien = 5.49
slarea = 24].
tunif = 308.
compound=  ~ONC CONC CONC CONC CONC CONC CONG CONC CONG CONng
x = 0. L0301 (062 .083 .124 .155 186 .221 .2%2 .283 305 8& (m)
eni
&
condense
;, ht-tran on on on on on
: overflow 3
| &8
| & Lower cell input
!- i
g low-cell
{ geometry= 107, 5% Area of layers in lower cell (m2)
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%
3 : Engineered safety systems
E ia : Spillage from Room 236 to Roon 115 via the zonnecting pipe chase
T, engineer  Spill 1 4 3 579
1ot overflow 4 3 0,025
15 “‘
A&

&% Fire water sprinkler system, activated on high Lemperature.
AL

eng ineer Sprinkir ¢ 4 4 0.

| spray

" spdiam = 001 && Spray droplet diametar im}

[ : sphite = 5.48 &4 Sproy fall neight (m)

! spsttm = 373 A% Temperaturs at which system activates (x)
eol

k source = 1 &K Sprays orovide 336 gpm (¢).1 kg/sn) after

B h2ol = 3 ks activation

! iflag = 2

t = 0.0 100. 1.00e5

! mass = 21.1 1.1 2.1
,‘ temp = 305. 205, 305
# eoi
¥ a0\
'y L8
; _ Bh - ceerresessoneacans conces Cp]) §, Palance of Plant -scesesersresseaanan ooan
: cell §
: control
£ eoi
L title
- Balance of Plant
‘! geomatry 1.87e5 38.R
0 atmos«3 1.0leS 305.
1 o2 0.2C
= n2 3.75
; h2ov 0.05

; &k
: L e Cell 6, Enviromment ----rs-setsemmemmrcmacdancaan
cell 6
contrel

' eoi
title

Environment Cell

: geometry 1.210 1.e30
e atmos=3 1.0leS 305.
& ) 02 0.20

! n2 0.75

h2ov 0.05

wof
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SERG T tunif = 305. &% Initial uniform temperatu e (K}
i 1 compound = $5 88 S8 &8 S8 S5 5§ 55 S8 &%
ﬂi x = 0. 001 .002 003 .004 005 .00 .07 .008 008 013 &k (m)
T 1
s ”
L 2
AT LS condunse
l"’: =] ht-tran on on on on on
TR overflow 2
d e
‘ :: Lower cell input
i low-cell
LF geometry= Bf 4 &% Area of ' wrs in Tower cell (m2)
i'é‘:‘ e = 305, 84 Basemat L~ ndary cond tion temperature (K}
concrete
s compos = | & Number of materials
£ conc % Materia'l
: 19000, && Mass of wateria) {kg)
1 temp = 305. B8R Initia) tempersture (k)
eo
pool
temg  ~ 305, A& Inizial temperature
eo)
et

L1
& Engineered safety systems
1)

e engineer  Spill & 2 1 0.0
o overflow 2 1 3.0,
B oo
5 ;
&k ~ommeee e Call 7, Reom 115 ~-=r-eemeen e L LT P
i cell 3
i ¢antrol
; nhtr=3 mxs(ab=11 nsoatm=1 nspatm=10 naensy=! iconc=l ipooisl
' aol
i Gl titie
Cell 3. Room }15
3 : &%
A%  Upper Cell Input
A
geometry 5.267¢2 5.49 BA Cell volume and height (m3, m)
R atmos 3
o 2 1.01e$ && Pressure
& : 305. 44 Temperature
3 . 02 =0.20
=, , n2 =0.7%
. ‘ “h?oy = 1.05
sourcas]
3 Ak
" : Blowdown of RCS - Oconee blowdown, void fraction 1. after 50. seconds
h2ov = &
irlag = 2
¥ | = Q. 500, 501. 4000.
mass = 190.5 180.5 36.3 36.3
enth = 1357.000. 1356000, 2747000, 2747000
€0l
&8
struc
name = Ceiling &8 Name of structure
type = roof & Type of structure
g shape = slab &6 Shape of structure
iy nsiab = 10 ¥¢ Nrnrber of nades in structure
% & chrien = 14.8 ia Lharacteristic length of structure (m!
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slarea = 107, L area {m2)
tunif = 30S. &4 Initial uniform temperature (k)
compound=  CONG CONC CONC CONC CaNG CONC CONC CLAC CONC cont
X w= 0. .031 .062 .093 124 .155 .'86 °21 .252 .283 .305 A& (m)
eci
&4
name = Walls &% Name of structure
type = wall
shape = slab
rslab = 10
chrilen = 5.49
slarea = 241,
tunif = 305.
compound=s  conc (£ . 1.AC CONC CONC CONC CONC CONC CONC conc
X = 0. L031 062 .083 .124 155 .18% 221 .252 283 305 & (v)
eol
L%
name = Metals &L Name of structure
type = wall & Type of structure
shape * glab &4 Shape ~f structure
nslab = 10 &4 Number of -odes in structure
chrien = 5 .48 &% Characteristic length of structure (m)
slarsa = &6 & Area (m2)
tunif = 305, &8 Initia) unifurm temperature (k)
corpound = 85 S8 S5 885 S5 S§ 55 88 S8 8%
X =0, ,001 .002 003 .004 .U05 008 GO7 ,008 .002 .013 && (m)
eni
&
condense
ht-tran on on on on on
overflow 3
&%
L4 Lower cell input
&4
low-cel’
geometry= 107. ki Area of layers in lower cel) {mZ)
bc = 305. & Basemat boundary condition temperature (K)
concrete
corpos = | &% Nu: er of materials
conc & Material
23500, && Mass of materia)
temp = 305, BA Initial temperature
eot
pool
temp = 305. % Iritial temperature
eoi
eoi
&%

& Engineered safety systems
L1
eng inger Spo¥l 1 3 2 0.
overflow 3 2 3.05
e Cell 4, Room 23 <~ seccmmmcismmenssnasmnnnsan
contro!

nhtm=2 mxslub=11 nscatm=2 nspatm=000 jeonc=1 jpool={ naensy=?
nsoeng~! nspeng=4

titwe
Cell 4, Room 238
&8
: Wper Cel! Input
geometry 2 52082 5.49 B& Cell volume and height {m3, m]
atmos =3
1.0le8 A& Pressure
M-275
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A% Section 3.2.2, p. 3-17

&

therma ! &k Yater-cooled veactor

a8

L R L e Fl: ApRIONG wesscnmrssmscanrrsrmannsa neaasin

111

k& Section 3.2.3, p. 3-17
11

flows

Junction | - Roe= (55 to Balance of Plant, in ‘s flow paths
1, 243

FEEET

erea(1,5) « B.B8 %% Cross-sectional area of flow path (m2)
avi(1,5) = 146 A& Ratio of area to ipertial length, A/L (m)
cfe(1.5) = 1.00 A& Flow loss coefficient

Junction Z - Room 105 to Room 113, incliudes only flow path 4.

=EF

Junction 3 - Reom 113 to Balance of Plant, includes only flow path §.
area(2.5) = D.892

avi{2,5) = ' 46

cfe(2,5) = 1.0

Junction 4 - Room 113 *o Room {15, inc’ ~es only flow path 6.

area(2,3) = 1.95
avi(2,3) = 3.2
efc(2,3) = 1.0

Junctio. 5 - Room 115 to Baiance of Plant, includes only flow path 7.

FEE

area(3,5) = 1.85
avi(3,5) =13.2
cfcl(3,5) =1.00

Junction & - Room 1i5 to Room 236, includes only flow path 8.

irea{3,4) = 2 97
avl{3,4) = 488
ofc(3.4) = 1.00

Junct fon 7 - Room 236 to Balance of Plant, includes flow paths ©,
10, 11, 12, and 13,

area(4,5) = 29.1
avi(4,5) = 157,
cfe(4,5) =1.00

Junction 8 - Balance of Plant to environment, includes only blowout
paths.

area(5.6) = 47§
av1(5,6) = 250.
cfe(S5.f) = 1.00

implicit
drapout

Compartment anc junction elevation date

Compartments
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e'evei(1) = 169,  8& Center of mass elevation for Rm 106 (m)

elevel(2) = 169. &b Center of mass elevation for Rm 113 {m)

SR eleve1(3) = 184, &A Center of mass elevation for Rm 115 (m)

i elevci(4) = 175. &8 Cetter of mass elevation for Rm 236 (m)

i eleve 1(B) = 1B5. A& Center of mass elevation for Rm BOP {m)

LT - eleve1(6) = 185,  && Center of mass elevation for Enviionmert (m)
p &% Junctions

ik

elevip(l,5)= 167.
elevfp(s, 1)= 167,

et elevfp(l,2)e 170.
4 elevip(2,1)s 170

elevfp(2,.5)= 172,
elevfp(5,2)= 172.

: elevfp(2,3)= 170,
| elevfpld.2)= 170.

elevfp(3,5)= 170.
elevfp(5,3)= 170.

elevfp(3 d)= 172,
elevfp(e, 3)= 172.

elevfp(d, j= 1.3,
elevfp(5,4)= 173,

elevip(5,6)= 211,
elevfp(6,5)= 211.

D e T S et et i

&8
b : et Aerosol Optigng <v-csrwcimce crnmrcrrmmnsersesns
o3 84 Seciion 3.2.4, p. -29
A&
[‘;. A4 aerosol
WL h2ov 1.0e-8 0.693
g 84
[ ; R e e S e FIMBS rovkmsmerun smsnans prmmnershiwios ety
R 1)
8% Suction 3.2.8, p. 3-36
& i
S times
E 1800. &% Maximum CPU time )imit (s)
ol 0. & Problem start time (s)
'L:,—i‘« “
o &% Time zone data
| :
&4 System Edit  End of
[— ) Ts Ts ane
, B Siends emmnas  saamdd (s)
I 1 10. 10
e 5 0. 100
L 20, 200. 500
a3 50 100. 1000
L 50 100. 7200
i Y it U RUNAC W st
5 eo’
L 117
b BE ~oessmm e mmeiens e swes Putput Control seemescsssenen fmrma e
r A&
l : Section 3.2.7, p. 3-36
;r ) shorted. =2 £ System ts between short edits
}" : longedt = 1 L% Ts edits between | .ng edits
‘7 =
3
:
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prflow &4 Print intercel) flow data

praer &k detailed aerosal inventories
prlow-cl L1 lower cel) mode)

prheat K& heat transfer structure mode)
prm\:oys L) eng ineered system model

tit

BAW Plant Auxiliary Buil4ing Steam Propagat ion Mode!
Five Compartment Mode! -- BS-5

R Cell 1, Room 108 ~=vcvrmcmimmnniimiaismanans
cell 1
contrel
nhtme3 mxslabsll nsoatm~0 nspatm=] naensy=] jconc=l jpool=l
(23]
title

Cell 1, Room 105
L)
: Upper Cell Irput

geometyy ' 13483 5.49 &R Cell volume and height (m3, m)
atmos =3 &% Number of materials
1.0le5 &4 Pressure (Pa)
305. && Tenperature (x)
né = 0.7% &% Initial nitrogen fraction
o? = 0.20 &L Initia) oxygen fraction
h2ov = 0.0% 88 Initia)l water vapor fraction
struc
name = Ceiling &4 Name of structure
type = roof &% Type of structure
stape = slab &4 Shape of structure
ns lab = 10 &6 Number of nodes in structure
chr len e 18.7 &k Characteristic length of structure {m)
s lares = 285, &8 Area (m2)
tunif = 305. 8% Initial uniform temperature (K)
compound =  CONL CONC CONG COMC CONG CONC CONC CONC CONC CONC
x = 0. .046 092 .138 .184 230 .776 .22 .368 .414 457 A& (m)
eof
1)
name = Walls &% Name of structure
type = wall &% Type of structure
shape = glab &% Shape of structure
ns ab = 10 A& wumber of nodes in structure
chrlen = 5 .49 && Characteris ir length of structure {m)
slarea = 29K &% Area (m?)
tunif = 308, & Initia) uniform temperature {x
compound = CONC CONL CONC CONC CONC CONC CONC CONC CONC conc
= 0, 035 .070 .10% .140 .175 210 .245 .280 .315 .351 && (m)
eol
’&
name = Metals && Name of structure
type = wall &8 Type of structure
shape = slab && Shape of structure
ns lab = 10 &% Number of nodes in structure
chrlen = 5.49 &% Characteristic length of structurs {m)
5 larea = 45, & Area (m2)
tunif = 305. %% Initial uniform temperature (k)
compound = 88 S8 Y S8 S5 S8 s S§8 S8 8%
x =0, 031 .002 .7 .004 .005 006 007 .008 .009 .013 && {(m)
not
k&
condense
ht-tran on on on on on
overf low i
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chrien = 5.49 &8 Characteristic length of structure (m)
: slarea = 46, &6 Area (m2)
o tunif = 305. B8 Intttal unifont temperature 54
Compoundd = §s S5 S5 S§ S8S 8% NS §§ &% 8§
' x ‘ = 0. 001 .002 .003 .004 .005 .006 007 .008 .00° @13 && {m)
€0
117
condense
ht-tran on on on on on
overflow 2
&
38 Lower cell input
X
i low-cell
9 geometry= B6 4 &4 Area of layers in lower cell {m2)
- : bc = 305. &% Basemat bouncary condition te verature (k)
concrete
¥ e compos = 1 &4 Number of materials
3 gonc A& Material
18000. &% Mass of material (kg)
: temp = 305 && Initial temperature (x)
eo
pool
temp = 305. A& [nitia) temperaiure
_ eoi
- eol
? Al
1 & Engineered gsafety systems
) &%
S enginee  Spill 1 2 1 00
overflow 2 1 3.05
: eul
; &
l [ Cell 3, Room 115 ~ovvrmsrmcmmoncunscs sonenanas
l cell 3
| contro?
nhtm=3 mxslab=l1 nsostm=1 nspatm=10 nagnsy=1 jcenec=l jpool=1
eot
title
Cel) 3, Room 115
! Ak
&8 Upper Cell Input
A&
geometry 5.267e2 5.49 & Cell volume and height {m3, m)
atmos = 3
' 1.0leb &4 Pressure
) 308. W& Temperature
e o2 =0.20
e 2 =0.75
£ h2ov = 0.05
t &
I,'_ I‘: Blowdown of RCS - Oconee blowdrwn, void fraction 1. after 500 seconds
g h2ov = 4
b iflag = 2
;f: { t = 0. 500. 501. 4000,
X mass = 19¢.5 19¢.5 36.3 36.3
B
. enth = 1356000 1356000, 2747000, 2747000
r
5 eol
: A&
: $truc
f name = Ceiling 8& Name of structure
- type = roof &% Type of structure
& shape = slab &8 Shape of structure
M-283
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;f
i
4
|

nslab -+ 10 L& Number of nodes in structure

chrlen = 14 6 B Characteristic length of structure (m)
slarea = 107. b& Area (m2)
tuaif = 308, &k Initial uniform temperature (k)
compounds  €ONC CONC CONC GONC CONE CONG CONC CONG CONC Lone
x = 0. .07 .062 083 124 .155 186 221 252 .283 305 && (m)
eot
£y
nave = Nalls && Name of structure
type = wall
shape = slab
nslab = 10
chrien = 5. 49
slarea = 241,
tunif = 305.
compound=  CONC CUNC CONC CANC CONC CONC CONC CONC COAC COne
X = 0. .031 .082 .093 .124 .155 .186 .221 .252 .283 .305 &4 (m)
eoi
&
nane = Metals LA Name of structure
type = wall 84 Type of structure
shape = glab &4 Shape of structure
ns lab = 10 &4 Number of nodes n structure
chrien = §.43 L&k Characteristic length of structure (m)
slarea = 46, S& Area (m2)
tunif = 308, &8 Inftia) uniform temperature {K)
compourid = 88 S8 85 S§§ S§ &8 68 S  S§ 8§
x = 0. .001 002 .003 .004 .00S 006 .007 .00B .009 .013 && (m)
eol
B&
condense
ht-tran on on on on on
overflow 3
a4
&8 Lower cell input
E1Y
low-cel)
geometry= 107, &4 Area of layers in lower cell {m2)
bc = 308, &% Basemat boundary condition temperature (K}
concrete
compos = | &4 Number of materials
conc &8 Material
23500. && Mass of material
temp = 305. B& Initia] temperature
eoi
poo!
temp = 305. && Initial temperature
eol
eo)
R
88 Engineered safety systems
&4

eng ineer Spill 1 3 2 0.
overflow 3 2 3.05

eoi
11
B oo e Cel) 4, ROOM 236 ~=-~vvmvmovmmammmanmsmemsananne
cell 4
control
nhtm=? mxslab=ll nsoatm=2 nspatm=000 jconc=l jpoel=1 naensy=2
naoeng=1 nspeng=4
ol
title
Cell 4, Room 236
&
&% Upper Cell lInput
&8
geometry 2.520e2 5.49 &4 Cell volume and height (m3, m)
M-284

2 PLiAZLEY | L g i3 e T T L T T A T s e TR e R L e e e e L e L e e e o




atmos -3

1.0leb &4 Pressure
305. Ak Temperature
02 =025
ne =0.75
h2ov = 0.05
111
struc
name = Walls &% Name of structure
type = wall &% Type of structure
sape v slab 44 Shape of strugture
nslab = 10 && Number of nodes in structure
chrien = 5.49 k& Characteristic length of structure (m)
| slarea o 450. L& Area (m2)
i tunif = 305. &% Initia’ uniform tem erature (K)
compound=  CONC CORC CONC CONC CONC CONC CONC CONT CORC cone
x =0, U15 .030 .045 .060 .075 .080 .105 .120 .135 .162
eol
' A&
name = Metals &4 Name of structure
type = wall &8 Type of structure
; shape = slab &% Shape of structure
ns lab = 10 &4 Number of nodes in structure
chrlen = §.49 &4 Characteristic length of structure {m)
slarea = 46. &% Area (m2)
tunif = 308, &4 Initial uniform temperature {K)
compound = §¥ 85 8§ &5 S5 S§§ S8 8§ 8§ &%
b = 0. .001 002 .003 .004 .005 ,006 .007 .008 .009 .013 & (m)
eoi
11
condense
hi-tran on on on on on
overflow 4
L1
_, 8% Lower cell input
b A&
3 low-cell
] geametry= 71.8 &b Area of layers in lower gell (m2)
i be = 305. &k Basemat boundary condiiion temperature (K)
= concrete
, compos = | % Number of materials
conc AL Materia)
B730. && Mass of material
temp = 305. AR Initial tempereture
801
pool
(Y temp = 305, &% Initial temperature
: eol
i eoi
1)
&4 Engineered safety systems
111

&8 Spillage from Room 236 to Room 118§ via the conmecting pipe chase
(1

eng ineer Spilll 4 3 5.78
overflow 4 3 0.028
eol

A&
4% Fire water sprinkler system, activated on high temperature.
- &3
b engineer  Sprinklr 2 4 4 0.
l spray
spdiam = 001 8& Spray droplet diameter {m)
sphite = 545 &% Spray fall height (m)
spsttm = 373. &8 Temperature at which system activates (x})
y eot
source = | &% Sprays provide 336 gpm (21.] kg/s) after
' h2el =3 &% activation
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LISTING 15 - CONTAIN Input for BS-ve

m‘ hscr\pt 10N A EEE R EFLNG R RSN ERREBOEE NS

-
.3

nt00Se mdl
Descript ion:

B5-5, This input deck describes a five volume mode! of the BAW Plant

suxiliary building. The rooms modeled are 105, 113, 115, and 236,

The steam source is a 6 inch break in the MP1 pump suction piping in

room 115. Break flow is limited by the 2.5 inch WPl injection piping.

This mode! oves not include water aerosols (the dropout option s used).

& this modification uses an Oconee blowdown from the BAwW LSAU study

b. this modification uses an Oconee blowdown fron the B&W CSAU study
modified so the Lregak enthalpy corresponds to fluid with & vod
fraction of 0. before 500 seconds, and |. after 500 seconds

€. this modification adds 1000 b of metal mass to each compartment.

d. this modification changes the 1000 1b of meta! mass to 10,000 b

e¢. this modificatior changes the 10.000 b of meta) mass to
100,000 b.

Vritten by:
John Schroeder 7/91

Machine Control Input saxsssssssusessamsmennsscese

SECEEEEEEREREREREE IEEEEECECLERERER

Yy
eot
“ e, 6‘»“! ]m‘ AFCTBUCESEBURNABEUSCRE AN SR RENS;  F
11
: Section 3.2, p. 3-11
&% Atmospher ic Gases
11
: Material Descript ton
LT o2 oxygen
L1 ne nitrogen
1] h2ov steam
Ak h2o! water
&
cantro!
ncelis 4 ells

Numbe
Numbe *itle lines

(1Y
ntit! 111
&& Number of . .me rones
11
AL

4 0 &k "W
oMo,

nac Number of aerosc! groups
nsectn Number of aeroso) sections
eci
1]
: ------------- Materia), Fission Product, and Aereose! Nameg ~-----crmmvcconee
: 88 Sectiom 3.2.1, p. 3-13
g L
: material
b n2 o? A Air
: h2ov h2e! &4 Sream aud water

conc ss &% Structura) matertals




&
"
g .
e
g
i
B

L
: Section 3.2.2, p. 3-17

:l.mu\ & Water-cooled rractor

L R vensreea Flow Dpeiong s msssonncmssscmmorvmessnsnmmns

(1)

& Section 3.3 p 3-17

At

flows

(1)

88 Junction | - Roow 105 to Balance nf Plar:, includes flow paths

11 e I 5

11
area{l,5) = 8 88 & Cross-sect yona) area of flow path (m2)
avi{l,§) = 148 & Ratic of area to inertial length, A/L (m)
efc(1,85) = 1.00 & Flow losy coefficient

Junction 2 - Room 108 to Room 1| 3. includes only flow peth 4.

area{l,2) = 12.5
avi{1,2) =207
ofe(1,2) = 1.00

1

: Junction 3 - Room 113 to Balance of Plant, includes only flow path 5
area{2.5) = 0.88¢
avi{z,5) = 1.48
cfe(2,5) = 1.0

LY

:: Junction 4 - Room 113 to Foom 115, includes only flow path 6.
area(2.3) = 1 85
avl{2,3) =3.2
cfe({2,3) =1.0

&

a Junction & « Room 1io to Balance of Plant, includes only flow path 7.

area(3,5) = 1.8%
avi(3,5) =32
cfe(3.5) = 1.00

EAY
: Junction 6 - Room 115 to Room 236, includes only flow path B.
area(d 4) = 2.9
evi{i4) = 4 88
cfef3.4) = 1.00
L]
M Junction 7 - Room 236 to Balance of Plant, includes flow paths 9,
1Y 10, 11, 12, and 13.
L1
areald,5) = 291
avi(4.5) = 157,
efel(d,5) = 1.00
al
88 Junction 8 - Balance of Plant to environment, includes only blowout
: paths.

area(5,6) = 46.5
avl(5.,8) = 250.
cfe(5,8) = 1.00

fmplicit
dropout

Compartment and junction elevation data

M-288
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of mass elevation for Rm 10% (m)
of mass elevation for &m 113 (m)
of mass elevation for Rm 115 (m)
of mass elevation for Rm 236 (m)
of mass elevation for &m BOP (m)
of mass elevation for Envirpnment i)

Nevc 1(5) « 185
elevc1(6) - 185

B

elevfp(l 8]« 167.
e “nt)‘ 167,

S el 1.
2levip(2.1)= 170,

elevfp i.f)}: 172,

elevfpl2,3)= 170
elevfp(3.2)= 170

elevfp(3 5)= 170,
‘-wﬁis.u- 170

elevip(3.4)e 172
elevip(43)e 172

elevip{a,5)s 173
n«fﬁs.d . 17%.

elevip(s,6,= .11
elevfp(s,S - 211

il

4
.
.
4
1
'
‘
¥
]
i
'
4
'
]
'
'
*
"
'
)
+
)
-
g
.
4
i
i
.
*
*
'
3
*
'
.
[
¥
.
.
.
.
*
%
’
|
.
.
.
*
#
¢
'
]
.

Section 3.2.4, p 3-28

aerpsal
h2oy 1. 0e-8 D 603

- . - ‘{m' - W < e A i

Saction 3.2.5, p. 3-36

EESEEEEELEEE

i

1800. L& Maximum CPU time )imit (s)
% 0. &% Problem start time (s}
8 Time zone data
System Edit End of
B Ts Ts Zone
B AT wiests igpiies {5}
1 10. 10
§ 50. 100
20 200. 500
‘ 50 00, 1000
; 50 100. 7200
el NG B S St
el
1 ‘“ -
R e —— Output Contrpl < esdmcomannsnn e CELE PP
L)

8 Section 3.2.7. p. 3-38
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&% System ts between short edits

A8 Ts edits between long edits

88 Prist interce!l flow dats

AL detatled aerosol inventories

&k lower cell mode)

A heat transfer structure mode)
enginwerad tystem made |

B&W Plant Auxiliary Building Steam Propagation Mode)
Five Compartment Mode! -- B5-§

&

£y

B - Cell lm and C2)11 Contro) susssscsscsanssapisvarxsven
A

: Section 3.3, ;. 3-40

M resperronsh v ommenens cor DML 3, Wil JBB - prrmsesnaioninsinsramuasens
cell 1

control

nhtmed mxslab=1i nsoatme<0 nsnatme? naensy=l Jjconcel jpoolel

title
Cell 1, Room 105

113

: Uppar Cell Input

geometry 1.134e™ 5. 49 &b Cel) volume and height (md, m)

stmos - 3 b4 Number of materials

1.0le5 A& Pressure (Pa)
305 A Temperature {x)

n = 0.75 A4 Initia! nitrogen fraction
o2 = 0.20 8% Initial oxygen fraction
h2ov = 0.05 &% Initia) water vapor frection

strec
nime = Cailing 84 Name of structure
type = roof &8 Type of structure

= 3lab 8& Shape of structure

nslab = 10 &4 Number of nodes in structure
chrien = 18.7 44 Characteristic length of structure {m)
s larea = 295 A6 Ares (m2)
tunif = 305, &8 Initial uniform tempe ature {K)
compound = CURC CONC CONC CONC CONE CONC CONC CONC GONC conc
x « 0. 046 087 .138 .1B4 £3D 276 322 .36% 414 457 K& (m)
eol

111
name = wWalls &% Name of structure
type « wall & Type of structure
shape = tlab &4 Shape of structure
ns lab = i0 &5 Number of nodes in structure
chr len = §.4% &8 Characteristic lengt' f structure {m)
slarea = 798, & Ares {m2)
tunif = 305, & Initial uniform temperature {x)
compound = CONC CORG CONC CONC CONE COAC CONE CONE CONC conc
X « 0. .035 070 105 .140 .175 .210 .245 .280 315 351 &b (m)
eci

1y
name = Metals & Name of structure
type = wall &4 Type of structure
shape = ulab &8 Shape of structure
ns lab = 10 84 Number of nodes in structure
chrlen = 548 &4 Characteristic langth of structure (m)
slarea = 460, & Area (m2}
tunif = 305. 2k Initial uniform tempersture (x)
compound = §S S8 8§ S8 8- §5 S8 sy s5  SS
x = 0. 001 .002 .003 .004 005 .006 .007 008 005 013 &% (m)
ol

&4

candense
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Y meE B ]
A

{4 e

L Ll e gl =L Wi o L e BT | B i il
- " . L 4 i

-

o T = S e L
v Ay

| s el B B o
- e : -~
i

N ) e

i

B o

ht~tran on L4 On on on
averf low 1

11
83 Lower cell input
&b

low-cell
geometrys 285, &b Area of lavers in lownr cel! (m2)
be = 305, Ak Basemat boundary condition temperature ()
concrete
compos = | &b Number of materials
cont KA Material
43200, B4 Mass of materia)
temp = 305, &L !nitial temperature
eni
pool
temp = 305 && [nitia) temperature
€0}
el
1% )
M Engineerad sefety systems
b

engineer  Spill 1 1 § 1R
overfion 1 5 1.74

S Cel) 2, Room 113 vrcvrmrmmnirmrmncnncnirmsbane=

nahtm=3 mxslab¥il nsoatm=( nspatm=l naensy=] joonosS jpoois]

title
Cell 2, Room 113
&
: Upper Cell Input
geometry 3.7%4e2 6. 10 A& Cel) volume and height {mi, m)
atmos « 3
1.0les &8 Pressuyre (Pa)
308. &4 Temperature {x)
ol = 0,20
n? = 0.15
heov = 0.08
(1)
struc
rame = Cetling &L Name of structure
type = roof kb Type ot structure
shape = slap 4% Shape of structure
nslab = 10 & Number of nodes in structure
chrien = 177 84 Characteristic length of structure {m)
slarea = B8 .4 84 Area {mi)
tunif = 308. BA Initial uniform temperature (k)
compounds CONC CONC CONC CORC CONC SONG CONC GONC Cong ¢onc
% = 0. .63] 062 .093 .124 155 186 221 .252 283 .305 84 (m)
ect
L1
name » Walls 44 Name of structure
type = wall k& Type of structure
ghape = slab &k Shaye of structure
nslab = i0 &% Number of nodes in structure
chrien =« § .49 & Chaacteristic length of structure (m)
slarga = 254, & Area (m2)
tunif = 305. Bk "nitia) uniform temperature (x)
compounds  GONC CONC CONC CONG CONC CORC CONT CONG CONC COMC
X = 0. 040 .080 720 160 .200 .240 .280 320 360 .396 && (m)
eoi
A
name = Metals L& Name of structure
type = well &% Type of structure

M-291



shape s slab &% Shape of structure
ns lab = 10 L& Number of nodes in structure
chrien = 5.45 84 Characteristic length of structure {m)
slarea = 460 A4 Areas {m2)
tunif = 305, 8 Initial uniform wrctun {K)
compound = 85 S5 S5 5% S5 88 8% 5%
:‘ =0 mmmmmmmrmmmu(-)
20
ENY
‘condernse
h-tran on on on on on
overflow 2
&8
: Lower cell input
low-cell
grometry= B8 4 84 Area of layers in lower cell {m2}
be = 305, B4 Basemat boundary condition temperature {K)
concrete
compos = | &% Number of materials
conc Bk Material
19000 &4 Mass of material tkg)
temp + 305, B8 Initial temperature {K)
eol
poo
temp = 305, BA Initis! temgerature
eo!
ot

L1
: Engineered safety systems

enginesr  Spil) 1 2 1 0.0
overflow 2 1 3.08

eoi
&&
W v mmesiacsmunanran e ———— Cell 3, Room 115 ~vevmenen AR e s
cell 3
control
! nhtm=3 mxslab=l! nscatme]l nspaim=10 taensy=! jconc=] jpoeisl

(-]
title

Cell 3, Room 115
&8
8 Upper Cel!) Input
£
geometry 5.267eZ 5.49 &4 Ce)ll volume and heignt (m3, m)

atmos » 3
1.01e8 &4 Pressyre
308, A& Temperature

o2 =0.%0

n =075

heov = 0.05
sources]

Ak
: Blowdown of RCS - Oconee blowdown, void fraction 1. after 500 seconds

hov = 4
ifiag = 2
% - 0. 500, 561 4000.

mase = 180¢.5 190.5 3.3 3%.3

enth = 1356000. 1356000 2747000 2747000
i

14

struc

name « felling &8 Name of structure

M-292
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O e a0 o oA E RS
" 3 - 8 r
L o g b el

' :

Y
B Itk

e e o e SR =4
s
type = roof &t Type of ttmﬂun
shape = slab &b Shape of structure
nslab  » 10 &8 Number of nodes in structure
chrian = 14.6 AL mummnc lengtya of structure  (m)
slares = 107. A (m2)
tuntf = 305. & amn uniform temperarure {K)
compoUnds  CONC CONC CONC CORE CORC GONE CONT CORC CONG cong
x = 0. .031 .062 .093 124 155 186 721 .52 .283 305 M (m)
20\
&6
name = Wails 88 Name of structure
type - wll
shape = slab
nslab =+ 10
chrien = 5. 4%
slarea = 241,
tunif = 305.
compounds  COAC CONC CONC CONC QONC AONC CONC QONE LONC CONC
X = 0. .03] D62 .N93 .1P4 155 .186 .221 .52 .283 305 MA (m)
80l
11
fiame = Motals &8 Name of structure
type = wall &4 Type of structure
shape = slab &8 Shape of struzture
ns lab = 10 M Number of nodes in structure
chrien = 5.48 &8 Characteristic length of structure (m)
slares = 460 &5 Ares (m2)
tunif = 305. 11 lmtu\ uniform temperature (k)
compound = §5 88 €5 B8 S5 Sh &S 6%
x = 0. omoozooaommmoormmmutnl
eot
A%
congdense
ht-tran or on an on on
overflow 3
11
= Lower cell input
low-ce 1l
geometrys 107, &8 Area of layers in Tower cell in)
oc = 30§ &4 Basemat boundary condition temperature {K)
concrete
compos = | &% Number of materials
vonc &4 Materia!
23500. A& Mass of mataria)
temp = 305. &V Initial temperature
eol
pool
temp = 305. 84 initia) temperature
eal
20!
&5
: Engineered tafety systems

engineer  Spill 1 3 2 0.

overflow 3 2 3.0%

w0l

B S sy A e A i 2 = Cal) A, Room 236 = risrscrasnmnssnenmonn tonacane

cell 4
control

nhtms? wmxslab=l] nsoatme? nspatm=000 jconc=l jpool=l naengy<?
nsoeng=] nspeng=4

o}
title
Cell 4, Room 236
Ak
8% Upper Cell Input

R LR TR RmNm—"r—
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LISTING 16 - CONTAIN Input for BS-5f

Mode | Descript 10n sscesssssssnassneveasstanason =
File:
entD0SF mei)
Description:
B5-5. This input seck describes a five volume mude! of che BAW Plant
auxiliary building. The rooms modeled are 105, 113, 115, and 236,
The steam source is 2 § ingh break in the WPl pump suction piping in

room 115. Break flow is Yimited by the 2.5 inch WPl injection piping.
This mode! dues not include water acrosols (the dropout option s used)

A

b a. this modificat ion uses an Oconee blowdown frin the BMW USAU study

fa b this modification uses an Ocoree blowdown from the Bbw CSAU study
'P"‘Ij modif fed 3o the break entha lpy corresponds to fluid with & void
yal fraction of 3. before 500 seconds, and 1 efter $00 seconds.
-
E? u’ €. this modification adds 1000 o of mete] mass to esch compartment
Fien
T G. this modification changes the 1000 Ib of meta) mass to 10,000 ib
k., this modificet ion changes the 10,000 1o of meta)l mass to
3 100,000 Yo

f. this modification changes the 100,000 b of meta) mass to

1,000,000 Tb.
Written by:

John Schroeder 7/3)

Maghire Control Input vesesssacasssssusamsevancsns

-

Global Input sssessssssssssascessesenzuzunsess
Section 3.2, p. 3-11

Atmospher i Gases

Material Descript ton

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

83388?5‘!3!!3!3SIIB!BB?K‘S‘BG“SS‘GSS‘S‘BS!S‘SS!S‘B‘
-

od oxygen
n2 nitrogen
A h2ov steam
e h2ol water
T
. control
B ncells =+ 6 L& Number of cells
!t‘ , ntitl =2 &8 Number of titie lines
Ll ntzone =5 &% Number of time zones
" nac =0 L& Number of aervcsol groups
nsectn = 0 &4 Number of aeroso) sections
evi
&8
: ------------- Material, Fission Product, and Aeroso] Names ------—c-oemvonnn
M Section 3.2.1, p. 3-13
7
material
compound
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i n2 o2 8 Air
. h2ov h2ol & Steam and water
= cone ss 8A Structura) materials
i 5
: “ L L T T T 1a{:4 }m v i da e e S SRSl S e IR P 4 S
] 113
= 1 : Section 3.2.2, p. 3-17
thermal 84 Water-cooled reactor
A%
M comvermrrmssaie s srssia s s b lom OpLiong - esrnsssiirssormnne susaunranny

A&
88 Junction | - Room 105 to Balance of Plant, includes flow paths
1) : T P

1]

[ areafl,5) = 8 868 k& Cross-sectiona) area of flow path (m2)
% avi{1,8) = 14,6 A& Ratio of arca to inertisl length, A/L (=}
cfe(1.5) = 1.00 &% Flow loss coefficient

Junction 2 - Room 105 te Room 113, tncludes only flow path 4

areall.2) = 12.6
ovi{1,2) =207
efe{l. 2} = 1.00

Junction 3 « Room 113 to Balance of Plant, inzludes only flow path §

berls: area(2.5) = 0,897
w)(2,5) = 1.48
cfe{2.8) =1.0

Junction 4 - Room 113 to Room 115, ncludes oniy flow path 6

FEE

area(2,3) = 1.95
av){2.3) =32
efef{2,3) =1.0

Junction 5 - Room 115 to Balance of Plant, includes only flow path 7

area(d 5) = 1.95
awl{3.5) =3¢
efc(3,8) = 1.00

Junction 6 - Room 115 to Scom 236, includes only flow path 8.

ARl N L S L 1 T e T T e N ey et T W
o ok -

el

area(d 4) = 2. &7
avi(3.4) = 4 88
cfe{34) =1.00

Junction 7 - Room 238 te Balance of Plant, includes ¥low paths 8,
10, 11, 12, and 13,

i areald.5) = 29.1
A avi(a,5) = 157
cfc(4,5) = 1.00

Junction 8 - Balance of Plant to environment, includes only blowout
paths.

Rt SRR il e R
SEEF EEEE

areals,6; = 46.5
avi(5.,8) = 250,
efe(s5,6) = 1.00

£

implicii
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dropout

SEEEZS

eleve (1)
eleve1{2)
eleve1(3)
elevci{d)
elevci{5)
eleve 1(6)

Junctions

EEE

elevip(l, 5)=
elevip(5 1=

elevfp(l.2)e
elevfpl2.1)=

elevfpl(2. 5=
elevfp(5.2)=

elevfp(2,3)+
elevfp(3.2)=

elevfp(3,5)=
elevfp(s.3)»

,-lwfuis.ﬂ-
elevfp(d 3}«

elevfp(e, 5)=
elevfp(5.4)=

Compartment and junction elevation data
Compartments

= 168, &A Center of mass elevation for Rm 105
= 168, &8 Center of mess elevation for Rm 113
= 168, &4 Center of mass elevation for Rm 11§
= 175 K& Center of mass elevation for Rm 236
e« 185 Ak Center of mass elevation for Am BOP
= (85 BL Center of mass elevation for Environment

167,
120,
170,

172
172

170,
17a.

170,
170.

elevfpls 6) 211
elevip(6,5)= 211.

L5
W FArratfmsindsrnqscneineins Aeraso ] Dptions ~~-crmisdocinimninaienn
| 1
8§ Section 3.2.4, p. 3-29
&4
4% aerose)
A% h2ov 1. 0e-8 C 6893
&4
“ ............................... TINESE - rdmrmmranmeseresnr e mane
11}
88 Section 3.2 6, p. 3-36
A
times
1800. AL Maximum CPU time 1imit
0. &b Problem start time

&S
3 Time zone data
& System Edit End of
113 Ts T lone
Bl povsns, e | Sneiir

1. 0. 10.

8. ; 100.

20. 200, 500.

50. ; 1000,

50, 7200.
(7 AP R
2o
A
Bl srresseemann s sasnma R cra s futput Control -- - -

e il L R Rl s e L R e S BRI PN

I')
()
{m)
(m)
{m)
{m)

(s}

e =T ———



R e e TR m— e S

T i (e gt N s & e TS

&
& Section 3.2.7, p. 5-38
a4

shortedt =2 4 System ts between short edits
Tongedt =] 8 Ts edits between long edits
pref low 84 Print intercell flow data
praer A% detallet cerosol inventories
prlow- 1 &4 Tower ce)l mode!
prheat &4 heat transfer structure mode!
prengsys &5 engineered systom mode)
title
BAW Piant Auxiliary Building Steam Propag=*ion Mode !
Five Compartment Model -- B5-§
ke
11

M sreessscsvssen. ve wes (gl input and Cel) Lontropl awsswasassssssnnmnnsonnsas
(4

Ah Section 3.3, p. 3-40

L]

e ittt s D Cell 1, Room 108 ~=s-vrevvrssmmnranrmaesninaras .
cell 1
contra)
ahtme3 mxslib=ll nscatmD nspatn=7 naensy=! joonc=l jpool=]
eol
title

Cell 1. Room 105
11
83 Upper Cel) Input
11

geometry 1 17ded 5 49 8% Cell volume and height - m}
atmos = 3 &% Number of materials
1 0leS &k Pressure {Fa)
208, &L Temperature K}
n? = 0.7% M Initial nitrogen fraction
ol = 0.20 & initial oxygen fraction
heo: « 0.0% & Initial water vaper fraction
struc
nome + Ceiling 58 Name of structure
type = roof 8 Type of structure
shape = slan &% Shape of structure
nslab = 10 84 Number of nodes in strugture
chrien = (87 8% Cheracteristic length of structure {m)
slare = 26§, &4 Area {m2)
tynif = 30%. &8 Inttial uniform temperatore {x)
compiiund =  CORC CONC CONG COMC CONS CONC CONC CONC GONG Cone
X = 0. .D4B 097 .188 184 230 .276 .322 368 414 457 M (m)
o
11
namy: = Walls &8 Name of structure
type = wall &% Type of structure
shape = slab &% Shape of structure
ns &b = 10 & Number of nedes in structure
chrlen = §.a% k& Characteristic length of structure (m)
slares = 295 &L Area (m2)
tunsf = 30§, &% Initial uniform temperature {K)
cmpound = & . cONC CONC CONC CONC CONC CONC COAC Conc cont
X =0, 035 070 .105 140 175 .210 .245 280 315 .351 84 (m)
10
54
name = Mgtals k& Name of structure
type = wall A% Type of structure
shape = glab &% Shape of structure
ns lab = 10 %4 Number of nodes in structure
chr len = §.48 && Characteristic length of structure {m)
s larea = 4600 B4 Area (m )
tunif = 305, 84 Initia) uniform temperature (k)
conpourd = 8% S35 85 2SS S8 §3 58 885  8s  §§
x = G. .001 .002 003 .002 005 .506 007 .0O08 .00% 013 && (m)
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condense
ht-tran of on on on oh

overflow |
Lower cell input
n .
peometrys 285 88 Area of layers in lower cell {m2)
be :“us & Basemat boundary condition temperature (k)
congrete

compes = 1 84 Number of materisls
conc &4 Materia)
43200. &% Mass of materia)
temp = 305 AL Initia) temperature

ec
poot
temp = 30S. &k Initial temperature
eo0)
ool
11

:: Engineered safety systems

engineer  Spill 1 1 & 152
overflow | 5 1.4

L
R TSNP S . 15 2; Room 113 ~-riummmccnnsrecor s mnysmernsasa
cell 2
control
: nhtwed mxslabsll nsoatm=0 nspatmeD naensy=1 jconc=§ jpools!
80
tithe
- Cel) 2, Room 113
B&
: Upper Cell input
geometry 3.794e2 5. 10 B& Cell ve ume and height (m3, =)
atmos =3
1.0leS && Pressure (Pa)
305.  MA Temperature (K}
o2 = 0,20
ben = 0.78
v Rov = 0.0§
4k
stryuc
name = Ceiling &% Name of struc ure
type = roof & Type of structure
shape = slab Ak Shape of structure
nslab = i0 & Number of nodes in structure
chrien = 17.7 &8 Characteristic length of structure {m)
slarea = B6 4 A& Area ime}
tuntf = 308 &% Initial uniform temperature ({4
campounds  CONC CONC CONC CONC CONG CONG CONE CONG CONG LONC
x + 0 ;031 062 083 124 (155 186 221 .252 (2R3 (305 A& (m)
8ot
B
name = Walls &k Name of s‘ructure
type = wall 5& Type of structure
shape » slab A& Shape of structire
ns’b - 10 B4 Number of nodes in structure
chrien = §.49 &4 Characteristic length of structure {m)
slarea = 254, &4 Area (m2)
tunif = 305. &% Initial uniform temperature (K}

compouncts  CONC CONT CONG CONG CONE CONG COMC CONC CONC £ONC
* =0, 040 .080 .120 160 200 .240 280 .320 .360 398 A%  (m)
eoi

M-300
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= Metals 86 Kame of structure
= wall A Tyne of structure
= glab &8 Shape of structure
= 10 &% Number of nodes in structure
‘ = 5. 48 &b Craracteristic length of structure {m)
¥ area = 4500 56 Area {m2)
tunif » 308, Bk Initial uniform temperature {K)
compound = S8 % B8 S§F S8 &8 §5  ss  §5  §8
x = 0. .001 .00F .0C3 .00¢ .DO5 006 .007 .0D8 009 .013 & (m)
e
('
congenge
ht-tran on on on oa on
overflow 2
L1
M lower cell wput
111
Tow-cell
peometrys 8% 4 & Area of layers in lower cell (=2}
be « 105, &4 Basemat boundary tondition teuperature (k)
concrety
compos = | &4 Number of materials
conc A Material
19060 . A& Mass of materia) (kg}
temp = 305. M Initial temperature (k)
el
pool
temp = 305, &8 Initia) tempsrature
eoi
eol
54

8 Engineered safety systems
11

engineer  Spill | 2 1 0.0
overflow 2 1| 3.08

eut
[ 1)
B oo e Cal) 3, Room 115 ~=-remmsrommoccnce et cnnnnens
cell 3
tontrol
nhtm=3 axslab=1l! nsoatme]l nspatm=l0 naensy=1 Jconu=l Jpocl=l
e0i
title
Cell 3, Room 115
1Y
& Upper Cell input
A
geometry 5.267e2 & 40 &h Cell volume and height {rd,
atmos =2
1.01e8 &4 Fressure
305. K& Tengerature
62 =020
n2 =075
hZov = 0.0%
souroes |
4%
4% Blowdown of RCS - Uconee blowdown, void fraction 1, after 500 seconds
11
hov = 4
iflag = 2
t = 0. 500, 501. 4000
mass = 190.5 190.5 36 3 36.3
enth = 1356000 1356000 £742000 2747000
el
M-301
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struc
name = Ceiling &% Name of structure
type < roef M Type of structure
shape = slab A6 Shape o structure
nslae = 10 88 Number of nodes in structure
chrien = 14.8 44 Characteristic length of structure (m)
slarea = 107. &% Area J (m2)
tunif = 308, &8 initial uniform temperature (K}
ewm- GORC CONC CORNC CONE CORC CONC CONC CONC GONC CONG
= 0. 031 .062 .08F 124 155 186 221 252 283 .30% 8% (m)
CM
.
name = Walls &b Name of structure
type = wal)
shape = slab
nslab = 10
chrien = 5.435
slarea = 24}
tunif = 308,
compound=  CONT CONT CONC CONE CONC CONC CONC CONC LONS CONC
% « 0, 031 082 083 124 155 186 .22) P52 283 .05 M (m)
sui
[ 11
name = Metals &b Name of structure
type = wall &4 Type of structure
shape « slab 4 Shape of structure
ns lab = 10 &5 Number of nodes in structure
chrien = 549 G4 Characteristic temgth of structure (m)
slarea = 4600, &k Ares an2)
tunif = 305, &8 Initia) uniform temperaturc K}
compoungd = &8 288 &8 S§ S5 88 88 S§s  85 &%
* = 0. 001 002 .003 004 O0QS 006 CO7 008 .00% 0I5 &k (m)
201
E1)
condense
ht-tran on o~ on on on
overflow 3
i)
& CLower cell input
&5
low-cell
geometry= 107, lt Area of layers in lower cell (m2)
bc = 308, 46 Basemat boundary condition temperalu‘e (9]
concrete
compos = | 84 Number of materials
conc &8 Material
23500, AR Mass of materia!
temp = 305. B% initial temperature
ool
poal
temp = 305. A8 Initial temperature
eoi
eoi

L5
: Engineered safety sy( ‘ems

engineer Spiil 1 3 2 O
overflow 3 2 3.05

eu!

he

B ~ecvesecenanaas e, eEe Cal)l 4, Room 236 =v--sesisncvovcnvanrcrmnaysynnn
v

cell 4

control

nhtm=2 mxslab=l! nscatme? nepatm=000 jconc=] jpocl=] neensy=2
nsoeng=| nspeng~d
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T o Upper Cell input
geometry 2.520e2 & 49 &4 Cel) volume and height {m3, m)
atmos =3
1.01e¢8 Ak Pressure
308, A4 Temperature
w2 =026
ne = 0.7%
h2ov = D.0%
AL
struc
neme = Walls &4 Name of structure
t * wall 54 Type of structure
tmo = 8h\ab 84 Shape of structure
nslab = 10 & sumber of nodes in atructure
chrien = 5. 48 84 Characteristic length of structure (m)
slarea = 450 Ak Aree im2)
tunif = 305 & Isitia) uniform temperature K
compounds  CONC CORC CONC CONC CONC CONC CONG CONC CONC TN
5 x =0, D15 030 .04% .080 .075 (090 105 .12¢ .13 162
g el
- L
By name « Metels Name of structure
r type * wall Type of structure
§

1
11

shape = sliab &4 Shape of structure

ns lab « 10 &4 Number of nodes in structure
113

chrlen = § 49 Characteristic length of structure {m)

#
) slarea = 4B0C. &b Ares (m2)
i tunif = 305, & Initial uniform temperature (K}
compound = $§¥ 8% S§ 88 &% NE 8§ S8 8% W%
,t;' s‘ « 0. .001 .002 .603 .004 .00S 006 007 .008 .009 013 8& (m)
- @0
E’ “
['L ht-tran on on on on on
! (L)
3" B3 Lower cell input
) &
g Tow-cell
’ geometry= 91 0 84 Area of lavers in lower cell {md}
i bc = 305 84 Basemst boundary condition tewperature {K)
[.3__.-‘ concrete
I sompos = | &4 Number of materials
cont A&k Material
. 6730. &4 Mass of material
= temp « 305 %% Init{a) temperature
2 eol
| m‘
temp = 305. &4 Inittal temperature
eoi

g0l
&
:: Engineered safety systems
: Spillage from Room 236 to Room 115 via the connecting pipe chase
enginesr  Spill 1 4 3 578
overflow 4 3 0,025
eo |
113
:: Fire water spri;kler system, activated on high temperature.
engineer Sprinkir 2 4 4 0.

spray
spdiam » 001 A& Spray druplet diameter {m}
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sphite = 5,49 &4 Spray fal) height
spstim = 373,  BA Temperature at which system activates

eol

source = |
hol =3
iflag = 2
t = 0.0
mass = 211
temp = 305

Balance of Plant
geometry 1. 87eS 38 8
atmos=? 1 Oles 305

o2 0.20
n2 0.75
h2ov 0.0%

L T T Cell 6, Environment --<c--revsommaronsmmnsnnins

Environment Cell
geometry 1.el0 1. e30
stmos=3 ] .(leS 308

a2 0.20

ne 0.75

hZov 0. 0%
eot

&8 Sprays provide 336 gpm (21.) kg/e) after
8% activation

100. 1.00ed
21.1 21.1
308, 308.

sxvs CO11 S, Balence of PIENE === ecwevassamrunsnon

M-304

(m)
(x)
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