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% Define Case Folders (Main Project Folder)
"/work/02405/jjtejada/yye00/matlab_code/Demo Plant"

% Define Working Folders

% Analysis Folder (~/.../Case/Analysis)
"Analytic Results"”

% Run Subfaolder (~/.../Case/Analysis/run)
"Tornado"

¢ Run Sub_Subfolder (~/.../Case/Analysis/run/run_sub)
"SIMCON"

% Pun Sub_Sub_Subfolder (~/.../Case/Analysis/run/run_sub/run_sub_ sub)
"Delta Pump Case 01 Shuffle”

% CAD Folder Name (~/.../Case/CAD)
"CAD Files"

% Concrete Sub-Folder (~/.../Case/CAD/Ccncrete)
"Concrete Data"

% Equipment Sub-Folder (~/.../Case/CAD/Equipment)
"Equip Data"”

% Grating Sub-Folder (~/.../Case/CAD/Grating)
"Grating Data"

% Pipe Sub-Folder (~/.../Case/CAD/Pipes)
"Pipe Data"

% Fequency Folder (-~/.../Case/Frequency)
"Freqg Data"

% Break Frequency (~/.../Case/Frequency/Break)
"LOCA Fregquency and Weld Inputs -~ 12-7-12 Rl.xlsx"

% Break Fequency Table (~/.../Case/Frequency/Break/Table)
"LCCA Data”

% Weld Case File (~/.../Case/Frequency/Weld)
"LOCA Frequency and Weld Inputs - 12-7-12 Rl.mlsz"

% Weld Case Table (~/.../Cass/Frequency/Weld/Table)
"Weld Table"

% multiplicative spatial unit conversions

% rectify all CAD elements for consistency

% applied to ALL length units within each CAD file

e

Concrete Multiplier
1.0

W

Equipment Multiplier
.0

=

Grating Multiplier
.0

—oo

% Pipe Multiplier

% LOCA bin definitions
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(units consistent with freq dists and CAD data)

List Humber of Defined Breal Size Limits
ie. SB,MBE,LBE (3 designations)
However more sizes are allowable

(93]

CAD and Plotting Options (1/0 = Y/H)

Show CAD Reproducticn

Show Concrete and Gratings

Produce Intro Movie and Stop

Debris Passage Correlation

Sample Flow Rates

Random Input Distributions

Z0I Radial Inflation Factor(Plotting Only)

Z0I Plotting Interval (# of breaks between plots)

spatial resolution for discretizing insulation

NOC-AE-14003081
Non-Proprietary CASAQO1 JT4 Page 3 of 20

(must repeat weld target sort if these are changed. delete all master

files and rerun with new dell and Wangbin)

Linear Resoluticn (in.)

.

$Azimuthal Bins in 2 Pi Radians on Pipes

A

S

ol U

\

[

=

&

H

"Work Point" "work point" "Work point”™ "work Point"

s e

Head Loss Option
porosity calc (1/2 = vol / mass weighting)
(vol weighting was found to be more conservative)

gynonyms tables for nonstandard welds, hangars and valves and Equipment

Humber of Valve synonyms

Valve Syncnyms
alve VALVE MOV XRH FCV

Number of Hangar Labels

4

Hangar Synonyms

angar Hanger HL AF GU SS SH RR RH

Number of Weld Synonyms

"WORK POINT"
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o

% Weld Synonyms
FW Weld WELD ES

% Number of Steam Generatcor Synonyms

[s%]

% Steam Generator Synonyms
SG SteamGenerator

o

Number of Reactor Coolant Pump S3yncnyms

>

2

% Reactor Coolant Pump Synonyms
RCP ReactorCoolantPump

Numbber of Pressurizer Synonyms

Lo o

e

Fressurizer Synonyms
ZR PREPR Pressurizer

]

Number of RHE Synonyms

[ o

% RHR Synonyms
RHR ResidualHeatFemoval

33tatistics Sampling Options
$Sampling Method
3 (0/1/2/3 = CASA default / MatLab default / shuffle / read file)

o

8

$If Option 3 specified, set file name in case folder below
$If not LEAVE RLANK

%2 max # LHS bins in LLOCA for max DEGB (DEGE counts as 1)

% MNmaxbrk = 2 => 2044 total breaks

% Nmaxzbrl = 3 => 2100 total breaks

% Nmaxbrk = 5 => 2250 total breaks

% Nmaxbrk = 10 => 3070 total breaks

5

% # LHS replicates (batches) for each frequency CCDF

20

% # epistemic freg envelope samples

% current models process ~110 cases per minute

15

% logarithmic base for sampling epistemic frequency envelope
2

% lower limit of highest epistemic frequency bin

0.99

% # interpclation pts in each break freq ccdf

1000

% logarithmic base for sampling break si:ze

% (double check rcutine before changing this from base 10)
10
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(&

$Insulation Characteristics

% Number of Low Density Fiberglass Zcnes
2
3
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Redacted

-

Number of Debris Types

% Debris Types
NUEON NUFON 2 MICROTHERM RMI LEAD

%Debris treated as LDFG
1/0 --» yes/no
10060100

o

%
1

%D

ebris treated as microtherm
% 1/
0

0 --> yes/no
100000

Damage Radii with statistics definitions
Material ¥ Statistics
random-variable definitions:

(1) first parameter (mean/geom mean/mean)

A e o

-l

3) lower limit
4) upper limit
library distribution (1/2/3

P oo o

o

6) conservative direction (0/1 = low/hi)
7) lcgarithmic sample base (0 = linear scale)
g

WP o

o°
wu

% first four entries are ignored.
% Provide distribution type
% 1f (2) or empirical provide number of xy pairs
% ie. below where 2 pairs are 1 2 3 4 5 ¢
%2 3
100099992 20012 3456

~J

00 99999 1 0 0

~]

0 0 99999 1 0 O

[ev)

.6 0 0 92299 1 0 0

0 0 99%%% 1 0 0

00629

g

700 99389 1 00

0 0 99999 1 0 0

e el e e e e B S e S e =)

% Debris Properties Table

(denaote particulate/fiber = sphere/cylinder =

.) empirical pdf must provide equal # of =

"THEFMAL WEAP" IOZ ALKYD

2) second parameter (std dev/geom std dev) {(cero sigma returns mean)

normal/enpirical/TED ...)

then y values,

1/2)

% (do HOT add to or reorder this list unless code is modified)
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a»

(inventory of fibers with cylindrical geom must be given in ft~3)

% (can 'fake' the diameter to match a given 35v using std geom formulas)

% (inventory of particulates with spherical geom must be given in lbm)

% (this list MUST include every debris type of interest)

% (if unknown, set "manufactured” density of particulate to ~20% of Rho mat)

% (hbased on comparison of FeQOZ to BWR sludge compaction density)
%'label’ DebrisPropi 'Geom' 'Diam' 'Eho_mat' ‘'Rho_mfc'

% native units 'sph,cyl' 'um' "lbm/f£~3' 'lbm/ft"3"

% calc units 'sph,cyl" 'm’ 'kg/m” 3’ 'kg/m" 3!
"LDFG - fines" 2 7 175 2.4
"LDFG - small" 2 7 175 2.4
"LDFG - large" 2 7 175 2.4
"uThe L, sfardmrmenTs z ¢ 2.4 Diameters of $iO2 and TiO2
" ~ siozZ" 1 27.4 .
S Tioo" ] - > 55 4 are improperly reversed
"QualCoat = epTTy = 10 94 36.66
"QualCoat - IOZ" 1 10 208 81l.12
"Crud"” 1 15 350 70.0
"UQCoat - epoxyfine” 1 152 124 48.3¢6
"UQCoat - epoxyFchp” 1 1143 124 18.3¢
"UQCcat - epoxySchp™ 1 1142 124 48.3¢
"UQCoat - epomxyLchp" 1 1143 124 48.3¢6
"UQCoat - epouyCrls” 1 1143 124 48.36
"UnQualCoat - alkyd" 1 10 207 80.73
"UnQualCoat - enamel” 1 10 93 36.27
"UnQualCoat - IOZ" 1 10 244 95.16
"Latent - particulate" 1 17.3 162 33.80
"Latent - fiber” 2 7 175 2.4

% microTherm constituents (low density concrete with fiber binder)

% mfc'd density (lbm/£ft3)

15.0

% mass fraction filamentsflf read

0.03

* mass fraction of Si0Z

0.58

% mass fraction of TiOZ2

0.39

% debris type start and stop times (min after break)

% (rate assumed to be uniform from Tstart to Tend)

% (rate calc uses inventories defined above)

% (introduce "instant" sources cver 1 delT)

% (debris from UQCoat cannot have Tstartsrc=0)

% (timing is presently independent of break size)

% Start Times

0 0 0 0 0 0 0 0 0 10

10 10 10 10 10 10 10 0 0

2 Stop Times

10 10 10 10 10 10 10 10 10 2160

21€0 2160 2160 2160 2160 2160 2160 10 10

o

MNoninsulation Debris Quantities

random~variable definitions:
first parameter (mean/geom mean/mean)

99 o
[

%  (2) second parameter (std dev/geom std dev) (zerc sigma returns mean)
% (3) lower limit
% (4) upper limit
% (5) library distribution (1/2/3 = normal/empirical/TED ...)
% (6) conservative direction (0/1 = low/hi)
%3 (7)) leogarithmic sample base (0 = linear scale)
(8

o

.) empirical pdf must provide equal # of = then y values,
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first four entries are ignored.
Provide distributicn type
%z 1f (2) or empirical provide number of xy pairs
% de. below where 3 pairs are 1 2 3 4 L 6

$1 00 999%% 2 0 01 23456

qual epocxy in ZOI (lbhm)

= ge

05 0 0 99933 1 0 0

% qual TIOZ in ZOI (lbm)
1
39 0 0 99999 1 0 O

% crud fines (lbm)
1
24 0 0 99523 1 0 0

% unqual epoxy fine (lbm)
(uniform dist

NN o

34 0 117 234 2 0 0 117 234 0.% 0.5

% unqual epoxy fine chip (lbm)
(uniform dist)

o8]

~1 N e

0% 0 355 70% 2 0 0 355 709 0.5 0.

o

unqual epoxy small chip (lbm)
(uniform dist)
il

80 0 20 180 2 0 0 90 180 0.5 0.5

=ORD o a0

% unqual epoxy large chip (lbm)

% {(uniform dist)

2z

391 0 196 391 2 0 0 196 391 0.5 0.5

% unqual epoxy curls (lbm)

% (uniform dist)

2 2

391 0 196 391 2 0 0 196 391 0.5 0.

(=

% ungqual alkyd (lbm)
1

71 0 0 999%9 1 0 0

% unqual enamel (lbm)
1
267 0 0 95999 1 0 0

% ungual IOZ (lbm)
1
369 0 0 99999 1 0 0

% latent pariculate (1lbm)

=

170 0 0 99999 1 0 O
latent fiber (ft~3)

2.5 00 99999 1 0 ©

e

Time points along accident progression

[t

o
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(assume all trains of injection on initially, w/spray on setpoint trip)
(assume HPSI and LPSI both run, but LPSI flow negligible until depress)
(1 of 3 spray pumps can be turned off, all HPSI can be turned off for M,L)
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% (for degraded condition with < max= trains,

o

max time of interest (hr)
é

(€]

gr¥¥¥+ipacirculation Times*****+*
sMumber of break sizes for recirc table
7

%Recirc Time Table
1.5 24 68 12 27.5 ZBrealk Size (in.)
337 79 56 44 38 31 30 %Time to recirc (min)

time to ONE spray pump off (min) (S,M,L)
(if 0.0, NO spray pumps run)
With Statistics

o 0 o

o o

random-variable definiticns:
first parameter (mean/gecm mean/mean)
2) second parameter (std dev/geom std dev)

o? o\
—

2 o

NOC-AE-14003081
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DON'T exercise any options)

One FPow for each size designation (see LOCA bin definitions)

(zero sigma returns mean)

(
(3) lower limit
% (4) upper limit
¢ (5) library distribution (1/2/3 = normal/empirical/TBD ...)
% (6) conservative direction (0/1 = low/hi)
% (7) lcgarithmic sample base (0 = linear scale)
% (& .) empirical pdf must provide equal # of = then y values,
3 first four entries are igncred.
% Provide distribution type
% 1f (2) or empirical provide number cof =y pairs
% ie. below where 3 pairs are 1 2 3 4 5 €
32 3
21 00 99999 2 001 2 3 456
1
0 0 0 99999 1 0 0
1
20 5 0 99999 1 0 0
1
20 5 0 99995 1 0 0

o

time to ALL spray pumps off (min) (S,M,L)

random-variable definitions:

(1) first parameter (mean/geom mean/mean)
2) second parameter (std dev/geom std dev)
3) lower limit

upper limit

o o o

[

of A2 o

conservative direction (0/1

low/hi)

first four entries are ignored.
Frovide distribution type

[E SR R

AT o

ie. below where 3 pairs are 1 2 2 4 5 4

[\
o w
<
o)
ve)
(e
o
o
Lol
(e}
o
—
%)
[
=y
o
Py

D W e e
0
@]
1
w
0
fel
[N
)
o)
e
o
[

390 10 380 420 1 0 0

w

90 15 320 450 1 0 O

time to retire 1 full train (min) (S,M,L)
(this prob never happens, keep as option)

PRGN o)

e

[CE

random-variable definitions:

One Row for each size designation (see LOCA bin definitions)

(zero sigma returns mean)

4)
5) library distribution (1/2/3 = normal/empirical/TBD ...)
)
)

logarithmic sample base (0 = linear scale)
.y empirical pdf nust provide equal # of = then y values,

if (2) or empirical provide number of xy pairs

(it would be the train with spray off already)
One Row for each size designation (see LOCA bin definiticns)
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%2 (1) first parameter (mean/geom mean/mean)
% (2) second parameter (std dev/geom std dev) (zZerc sigma returns mean)
% (3) lower limit
% (4) upper limit
1 % (5) library distribution (1/2/3 = normal/empirical/TBD ...)
| % (6) conservative direction (0/1 = low/hi)
‘ % (7) logarithmic sample base (0 = linear scale)
| g (R .} empirical pdf must provide equal # of z then y values,
‘ % first four entries are ignocred.
% Provide distribution type
%2 1f (2) or empirical provide number of =zy pairs
% ie. below where 3 pairs are 1 2 2 4 5 €
| %2 3
| 1 00 99999 2 0 01 23456
| 1
i 959999 0 0 99999 1 0 O
1
| 99999 0 0 99999 1 0 0
1
99992 0 0 99999 1 0 0
% earliest time for chem prod (min) (S,M,L)
% One Row for each sice designation (see LOCA bin definitions)
% random-variable definitions:
% (1) first parameter (mean/geom mean/mean)
%2 (2) second parameter (std dev/geom std dev) (zero sigma returns mean)
% (3) lower limit
3 (4) upper limit
% (5) library distribution (1/2/3 = normal/empirical/TED ...)
% (6) conservative direction (0/1 = lcw/hi)
% (7) logarithmic sample base (0 = linear scale)
(8 .) empirical pdf must provide equal # of = then y values,
% first four entries are ignored.
% Provide distribution type
$ 1if (2) or empirical provide number of =y pairs
% 1e. below where 3 pairs are 1 2 3 4 5 ©

3
00 99999 2 0 01 2 3 4 5 &

=N

0 0 99999 1 0 0

00 999993 1 00

O R C = O R o

00 99999 1 0 0

time to hot leg injection (min) (S,M,L)
One Row for each size designation (see LOCA bin definitions)
random-variable definitions:

(1) first parameter (mean/gecm mean/mean)

oo

2C T o0 gO e

(2) second parameter (std dev/gecm std dev) (zero sigma returns mean)
%3 (3) lower limit
% (4) upper limit
% (5) library distribution (1/2/3 = normal/empirical/TBD ...)
% (/) conservative direction (0/1 = low/hi)
% (7) logarithmic sample base (0 = linear scale)
% (& .) empirical pdf must provide equal # of x then y valuss,
% first four entries are ignored.

Provide distributicon type
if (2) or empirical provide number of :y pairs

A

ie. below where 3 pairs are 1 2 2 4 5 &

o7 e

o2

)
w

S
e
=)
)
&)
0
0

|

200123456

345 360 2 0 0 345 360 0.5 0.5

O
) O M
o

(o)}
[l
fes)

345 360 2 0 0 345 360 0.5 0.5

W MY W ) WM o

(=)
o N

0 345 360 2 0 0 345 360 0.5 0.5
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pool temp (degF) where chem prods form
With statistics
random-variable definiticns:

(1) first parameter (mean/geom mean/mean)

[=ae s

o @ o

5 (2) second parameter (std dev/geom std dev) (zero sigma returns mean)
T (3) lower limit

% (4) upper limit

% (5) library distributicon (1/2/3 = normal/empirical/TED ...)

%  (6) conservative direction (0/1 = low/hi)

%  (7) logarithmic sample base (0 = linear scale)

% (8 ...) empirical pdf must provide equal # of = then y values,

% first four entries are igncred.

50

Provide distribution type
if (2) or empirical provide number of =y pairs
ie. below where 3 pairs are 1 2 3 4 5 6

3
0

[CRR-C -
N

e

0 99999 200123 45¢6

=

40 5 0 99999 1 0 O

o

bump factor for chems when t>=Tchem and T<=ChemTemp ($,M,L)
(spec mean as if min=0, bhut set min and max to shifted range)
(preselect mean and max to set desired tail prob in last sample pt)
random-variable definitions:
(1) first parameter (mean/geom mean/mean)
(2) second parameter (std dev/geom std dev) (zero sigma returns mean)

o

& e

P oo oR

% (3) lower limit

% (4) upper limit

% (5) library distribution (1/2/3 = normal/empirical/TBD ...)

% (6) conservative direction (0/1 = low/hi)

%  (7) logarithmic sample base (0 = linear scale)

% (& ...) empirical pdf must provide equal # ¢f = then y values,
% first four entries are ignored.

% Provide distribution type

% 1f (2) or empirical provide number of :xy pairs

% le. below where 3 pairs are 1 2 3 4 5 ¢

%2 3

$1 0 0 99999 2 0 01 23 4 5 ¢

1

1.25 0.64 1 15.3 3 1 10 % truncated exponential

32

1.50 0.44444 1 18.2 3 1 10 1 2 0.5 0.5 % truncated exponential
32

2.00 0.25 1 24 31101 10 1 0.5 % truncated exponential

% thresholds of concern
(logical distributicon functicns. MOT part of sequence variability)
% random-variable definitions:

conservative direction (0/1 = low/hi)
logarithmic sample base (0 = linear scale)
) empirical pdf must provide equal # of = then y values,
% first four entries are ignored.
% Provide distribution type
if (2) or empirical provide number of xy pairs
ie. below where 3 pairs are 1 2 3 4 5 §

% (1) first parameter (mean/gecm mean/mean)
% ) second parameter (std dev/geom std dev) (zero sigma returns mean)
% 3) lower limit
% 4) upper limit
5) library distribution (1/2/3 = normal/empirical/TBED ...)
)
)

{
(
(
s
L ¢
(
(

6
7
g

o w

099999 2 0012 345%¢6

core blockage limit (g/FA) HL breaks
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99992 00 01 00

(9}
o]
[}

e blockage limit (g/FA) CL break

99999 0 001 00

(should never fail by this mode)

99999 0 00100

~l = 0@

5000100

o2

limit for strainer buckling (ft hZo)

w e
w
@
=}
o
[}
=
=
<

oa?

void fraction at pump inlet (@ train)

[l

.0z000100

%Plant State Table Data

Operable Trains
% Train » Pump Matrix:

a0

three trains operable (Case 01)

% lpsi hpsi spray
1 1 1 %A
1 1 1 %B
1 1 1 %C

a0

twd> trains operable (Case I2)

% lpsi hpsi spray
% 1 1 1 %A
% 1 1 1 %B
% 0 0 0 &C

e

cne train operable (Case 43)

boron ppt limit (g/FA) for HL brk hefare HL inject

boron ppt limit (g/FA) for CL brk before HL injecticn

% lpsi hpsi spray

% 1 1 1 %A

& 0 0 0 %

% o] 0 0 %C

% two LHST pumps failed (Case 09)
% lpsi hpsi spray

% 1 1 1 %A

% 0 1 1 %B

% 0 1 1 3C

% one train fail + one additional LHSI fail (Case Z¢)
% lpsi hpsi spray

% 1 1 1 %A

% 0 1 1 %B

% 0 0 0 3C

% ¥ reactor coolant pumps (in CAD)
4

% # pressurizers (in CAD)

1

¢ # RHFR pumps (in CAD)

% # steam generators (in CAD)

NOC-AE-14003081
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% time increment for evaluation (min)

misc debris area (ft™2) total in containment
00 0 0 99%99 1 0 ¢

% fraction of misc debris overlap (arrives @ £0)
0.25

% thin-bed thickness (in)
0.06Z5

% clip ZOI with walls (1/0 = y/n)
% const fiber filtration eff in fuel
1.0

strainer height (ft)
3.25

oo

containment rel humidity
.00

= a0

o0

sump rel humidity
1.00

% # fuel assemblies

193

% inflation of delP before chem bump
1

51110100

FrExFFEMIin Flow to Cool Cored¥sisssidrsidtis
gNumber of time and flow rate points
0

Time post SCRAM (hr)
Must be equal to number of time and flow rate points

e

o

0.0028 0.0042 0.0056
0.0111 0.01¢7 0.022z2
0.0278 0.0417 0.05%4
0.1111 0.1€€7 0.222z2
0.277¢ 0.4167 0.5556
1.1111 1.6667 c.z2z22
2.7778% 4.1667 5.5556
11.1111 16.6667 22,0802
27.7778 41.6667 111.111
166.6667 222.2222 277.7778

% Flow Rate (gpm)
3 Must be egual to number of time and flow rate points

o

1414.7000 1323.5000 1260.9000 1113.4000 1030.5000
973.3000 931.3000 859.3000 212.3000 711.0000
£54.7000 514.2000 581.8000 523.1000 480.9000
388.1000 342.4000 315.1000 295.7000 265.1000
245.5000 204.2000 182.7000 168.7000 158.1000

139.8000 99.0000 84.1000 74.4000 67.7000
%:l:*:t‘:‘r:‘r:‘r:‘r***Special Weld R R e R R

% single-case tracer (weld location name - from table)
% specialweld = '31-RC-110Z-N35-1.1";

o

If special weld input select 1 else O

(o]

NOC-AE-14003081
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% If 1 write weld name
% else leave blank

nominal pool volume (ft*3) and area (ft~2)

Lo

(uniform distribution between min and max pool volumes - S,M, L)
22
00002 00 43464 61993 .5 .5 %SBLOCA
6 6 002 00 39533 69444 .5 .5 ¥MBLOCA
6 6 00200 45201 69263 .5 .5 %*LBLOCA
% Pcol Area (ft"2)
12301

o

clean strainer attributes

% clean area of ONE strainer (ft"Z)
1.8185%e+003

% clean area of one OLD strainer (ft"2)
%155.4

%2 max clean strainer head loss (ft h2o)
0.22

oA

single pump runout volume rates (gpm) (S, M, L)
% high-pressure max injection rates

1620

% low-pressure injection rate

2800

Containment Spray Rate (all states except Case 43)

1932 2350 2 0 0 1932 2350 0.5 0.

o

1932 2350 2 0 0 1932 2350 0.

DM O MO M e
OO MO N
w
(=)
w

1932 2350 2 0 0 1932 2350 0.5 0.5

Containment Spray Rate {(Case 43)

o ge

%0 0 2030 2600 2 0 0 2080 2600 0.5 0.5
%2 2
%0 0 2080 2600 2 0 0 2080 2600 0.5 0.5
$2 2
%0 0 2080 2600 2 0 0 2080 2600 0.5 0.5

geometric loading table for a single train:
thickness =(in) and strainer area A(ft"2) as functions of debris volume
V(ft"3). see supplementary routine Strainerlrea for gecmetry definition
and assumptions. must bs single-valued functions. May be slight mismatch
in compression for thickness estimation between this table and delP routine,
but low flow rate indicates low fiber compression.
V(EL~3) x(in) A (fc™2)

[

A0 a@

SN

switch table on/off = 1/0, list length of table
if 0 a flat approximation will be used

for old strainers

28

&P oW

= o

e

Table Values

% If Table off leave blank

0 0 1.8185e+003
§.1790e+001 5.0000e-001 4.1900e+002
2.1800e+001 5.0100e-001 4.1931=+002
2.8016e+00Z &.1421e+000 4.4718e+002
4.7853e+002 1.5783e+001 E5.9256e+002
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€.768%+002 2.3424e+001 7.4768=+002
©.7526e+002  3.1065e+001 9.1253e+002
1.07326e+003 3.8706e+001 1.0871e+003
1.2720e+003 4.6348e+001 1.2714e+003
1.4703e+003 5.398%e+001 1.4655e+003
1.6687¢+003 6.1630e+001 1.6622e+0032
1.8€71e+003 6.9271e+001 1.8827e+003
2.06542+003 7.6912e+001 Z.1060e+003
2.2638e+003 £2.4553e+001 Z2.3389e+003
2.4622e+003 9.2194e+001 2.5816e+003
2.6605e+003 9.9835e+001 2.8341e+003
2.858%2+003 1.0748e+002 3.096Ze+003
3.0573e+003 1.1512e+002 3.3681e+003
3.255€e+003 1.2276e+00Z 3.6497e+003
3.4540e+003 1.3040e+002 3.9411e+003
3.6524e+003 1.3804e+002 4.2422e+003
3.8507e+003 1.4568e+002 4.5530e+003
4.0491e+002 1.5332e+002 4.87325e+003
4.2474e+003 1.6096e+002 5.2038e+003
4.4453e+003 1.6860e+002 5.5435e+003
4.6442e+003 1.7625e+002 5.8935e+003
4.8425e+003 1.8328%e+002 ©€.2530e+003
5.040%e+002 1.2153e+002 6€.6€222e+003

o

o

% initiating event frequency and bounded Johnson fit
NUREG-1829 current-day exceedance frequencies (without SG breaks)
(# breaks/cal yr of sizes > )
Interpolated values for LOCA bins MUST be consistent with LOCRbins def
UT Austin fit of epistemic envelope using bounded Johnson pdf.
Parameters MUST be listed in column order (gamma,delta,=i,lamda)
each row varies by size, each column varies by %ile (then transposed)

A

B R S o

-

Break Freqguency Table Name
Presenft-Day Exceedance Freguency”

o

Break Sizes in Ascending Order
These are fixed values

For Documentaticn Purpose only
.5 1.625 2 3 6 7 14 31

La . -

a0

Frequency Table
These are fixzed values

o

% For Documentation Purpcse only

% Brealk Size X Percentile

6.82-5 5.0e-6 3.6%-6 2.1le-7 6.320e-8 1.4e-8 4.le-10 3.%e-11 % 5th %ile
G.3e-4 2.9%-5 6.57e-5 3.4e-6 1.08e-6 3.1e-7 1.2e-08 1.2e-09 % 50th %ile
1.%9-3 4.2e-4 3.10e-4 1.€6e-5 5.20e-6 1.62-6 2.0e~-07 2.%9e-02 % mean
7.1le-3 1.6e-3 1.18e-3 €&.le-5 1.98e-5 6.1le-6 5.8e-07 8.le-08 % 95th %ile

i

Table Fercentile Values
0.0% 0.5 WaN 0.%5 % Don't Use Mean for Fitting

o

Johnson Farameters

% These are fixed values

% For Documentation Purpose only

% gamma delta oul lambda
1.650950E+00 5.256964E-01 4,.117000E-05 1.420000E-02
1.64€304E+00 4.593913E-01 Z2.530000E-06 3.200000E-03
1.€45308E+00 4.593851E-01 1.870000E-06 2.320550E-03
1.€46605E+00 4.589467E~01 1.200000E-07 1.220000E-04
1.646403E+00 4.5662586E~01 3.000000E-03 3.965000E-05
1.645739E+00 4.487957E-01 6.023625E-09 1.220000E-05
1.€45211E+00 3.587%40E-01 2.892430E-10 1.160000E-0¢€
1.645072E+00 3.3432433E-01 2.636770B-11 1.¢600000E-07

% Strainer-Test Penetration Parameters

% area of test module (ft"2)
91.44
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% fraction of sheddable debris

% (uniform empirical) - (unitless)

2z

0000200 0.00956¢ 0.0272 0.5 0.5

% shedding rate (1/min)

3 (uniform empirical)

2 2

0000200 0.008236 0.054€ 0.5 0.5

% filter efficiency per g (slope)

% (uniform empirical)

0000200 0.00033%9 0.003723 0.5 0.5

% filter fit cut point (g)

% (uniform empirical)

0000200 79 880 0.5 0.5

% initial filter eff (intercept)

% (uniform empirical)

2 2

000D Z00O0.656 0.706 0.5 0.5

5 filter efficiency match pt

% (set equal to 1.0 always)

1

1000100

% filter exp rate const (1/q9)

% (bimodal empirical)

23

0000210 0.0011254 0.0013073 0.031787 0.10000 0.45000 0.1000
% Debris Transport Factors

¢ (enter conservative values here, random variables populated below)
% Z0I-generated debris

% (LDFG fines, LDFG small, LDFG large, uTherm fines, qual coat fines, crud fines)
£ (columns must ALWAYS be defined in this order left to right)
% (rows must ALWAYS be defined in this order top to bottom)
% (present values from Vol 3 for S$SG compartment breal)

% these factors were used for Full Eatch 2

0.70 0.60 0.22 0.70 0.70 0.70 %F _BD upr

0.30 0.25 0.00 0.20 0.30 0.30 %F BD_lwr

0.53 0.27 0.00 0.53 0.53 0.53 %F_WD UCin

0.47 0.19 0.00 0.47 0.47 0.47 _WD_UCan

0.00 0.27 0.00 0.00 0.00 0.00 " WD_BCin

0.00 0.00 0.00 0.00 0.00 0.00 " WD_BCan

0.02 0.00 0.00 0.02 0.02 0.02 " PF_sump

0.05 0.00 0.00 0.05 0.05 0.05 3F_PF_nact

1.00 0.64 0.00 1.00 1.00 1.00 %F Rcrc lwr

1.00 0.64 0.00 1.00 1.00 1.00 %F_Rcrc_WDin

1.00 0.58 0.00 1.00 1.00 1.00 3F _Rcrc_WDan

0.00 0.01 0.01 0.00 0.00 0.00 3F_Ersn_spry

0.00 0.07 0.07 0.00 0.00 0.00 3F_Ersn_pocl

Unqualified coatings woutside ZOI
(epoxy fines, epoxy fine chips, epomxy small chips, epoxy large chips,
epoxy curls, alkyd, baked enamel, IOZ fines)

o2 G0 R
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=

(columns must ALWAYS ke defined in this crder left to right)
(rows must ALWAYS be defined in this order top to bottom)
(present values from Vol 2 for MB/LBLOCA in SG compartment)

[l A

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 % F_fail

0.15 0.1% 0.15 0.15 0.15 0.54 0.00 0.83 % F_upr

0.0z 0.02 0.02 0.02 0.02 0.46 1.00 0.17 % F_lwr

0.83 0.83 0.82 0.83 0.83 0.00 0.00 0.00 % F_Ru

0.06 0.06 0.0 0.06 0.06 0.06 0.00 0.06 3 F_spry

1.00 0.41 0.00 0.00 1.00 1.00 1.00 1.00 % F_rcrc

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 % F _Rurcrc

% Latent Debris

% (particulate, fiber)

% (columns must ALWAYS be defined in this crder left to right)
% (rows must ALWAYS be defined in this order top to bottom)
% {(present values from Vol 2 for 3G compartment)

0.00 0.00 %F _BD_upr (1)

1.00 1.00 $F BD_lwr (2)

1.00 1.00 5F WD (3)

0.02 0.02 3F PF_sump (4)

0.05 0.05 %F_PF nact (5)

1.00 1.00 3F _Rcrc_lwr (6)

%Time and Temperature Data

$Number of Time and Temperature Data Points
162

time vector (hr) for small-breal temperature profile
(FIRST entry is assumed ZB@ t=0. constant-value extrapolation imposed.
(time dependent temps ARE currently used in calc, one histcory for each LOCA)

SR U]

o

time vector (hour) for small (and medium) breaks

0.0000 0.0847 0.0864 0.0881 0.035%7 0.0914 0.0931 0.0947
0.0964 0.0281 0.0997 0.1014 0.1031 0.1047 0.10€4 0.1081
0.1097 0.1139 0.1306 0.1472 0.1€39 0.1806 0.1272 0.2139
0.2306 0.2472 0.2639 0.2806 0.2972 0.3139% 0.3306 0.3472
0.32639 0.380€ 0.3972 0.4129 0.4306 0.4472 0.4639 0.480¢
0.4972 0.5139 0.5306 0.5472 0.5639 0.520¢ 0.5972 0.6139
0.6306 0.6472 0.6639 0.6806e 0.6972 0.713% 0.7306 0.7472
0.7639 0.7806 0.7972 0.813%9 0.8306 0.8472 0.88639 0.8809%
0.8572 0.9139 0.%306 0.9472 0.9632 0.9806 0.9972 1.0139
1.0306 1.0472 1.0632 1.0806 1.3611 1.6944 2.0278 2.3&l11
2.65%44 3.0278 3.3€l11 3.6244 4.0278 4.3611 4.6944 5.0278
5.3611 5.6944 6.0278 6.3611 ¢.6944 7.0273 7.3611 7.6944
8.0278 B.3611 8.6944 3.0278 9.361l1 9.6544 10.0278 20.0833
32.08233 44,0823 56.0833 €8.03833 20.0833 92.0833 104.0833
116.0833 128.0833 140.0833 52,0833 164.083
176.0833 133.0833 200.0833 212.0823 224.0833
236.0833 248.0833 260.08332 272.0833 283.3333
297.2222 308.3333 319.4444 333.3233 344.4444
355.5556 369.4444 380.5556 391.6667 402.7778
416.6667 427.7778 438.8889 452.7778 463.8889
475.0000 488.8889 500.0000 511.1111 525.0000
536.1111 547.2222 561.1111 572.2222 583.3333
597.2222 602.3333 51%.4444 €©33.3333 644.4444
655.5556 669.4444 680.5556 691.6667 702.7778
716.6667

o

% temperature (F) preofile for small (and medium) breaks

119.€0C00 131.2887 140.1689 150.3314 156.1240
159.2343 1e2.15€7 164.5680 166.6937 168.5685
170.2457 171.7175 172.9577 174.0415 174.9570
175.7084 176.3021 177.5299 164.4935 132.7076

124.0848 123.6914 123.5988 123.5641 123.5529
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124.4938 127.6399 129.7484
158.2293 162.7694 165.4960
169.7687 170.9814 171.9993
174.4595 175.0903 175.6074
176.4625 176.4855 176.3916
175.6184 175.2411 174.8243
173.4234 172.8459 172.2319
170.454¢8 169.9507 169.5034
168.4824 162.2551 168.0847
167.3705 167.8665 167.8947
162.0978 170.0607 170.9606
16%.8110 168.7942 166.1132
163.0112 161.443¢6 159.9385
156.5706 151.€937 163.7090
156.157% 154.6151 53.2333
149.7657 145.7924 147.8649
124.9790 122.1450 120.1310
116.4980 115.6160 114.7100
112.5210 111.9240 111.3580
109.9930 109.5770 109.2090
108.2810 107.9680 107.7100
10€.9430 106.7150 106.4770
105.8930 105.6660 105.5410
105.0690 104.8440 104.7250
104.3660 104.1400 104.0230
103.6730 103.5660 103.4520
103.1000 102.9130 10Z.8680
102.5250 102.5160

% time vector (hr) for medium (a
% (FIRST entry is assumed 2BE t
0.0000 0.0847 0.0864 0.0881
0.0964 0.0981 0.09%7 0.1014 O
0.1097 0.1139 0.1306 0.1472 0O
0.2306 0.2472 0.2639 0.z806 O
0.3639 0.3806 0.3972 0.4139% O
0.4972 0.5139 0.5306 0.5%472 0
0.6306 0.6472 0.6639 0.¢806 O
0.7639 0.7806 0.7972 0.8139 O
0.8972 0.913% 0.9306 0.39472 0
1.0206 1.0472 1.0639 1.0806 1
2.6944 3.0278 3.3¢ll 3.6944 4
5.3611 5.6944 ¢€.0278 6.3611 6
8.0278 8.3611 &.6944 2.0278 9
32.0833 44,0233 56.0833 63.08
116.0833 128.0833 140.0833
176.0833 128.0833 200.0833
236.0833 248.0832 260.0833
297.2222 308.3333 319.4444
355.5556 369.4444 280.5556
416.6667 427.7778 438.6889
475.0000 488 .8889 500.0000
536.1111 547.2222 561.1111
597.2222 €08.3333 619.4444
655.5556 h69.4444 680.5556
716.6667

119
159.
170.
175.
124.
124,
158
1€9.
174.
176.
175.

23432
2457
7084
0g4¢
4938

L2393

7687
4595
4625
6184

% Temperature (F)
L6000

131.
1ez.
171.
176.
123.
127.
16zZ.
170.
175.

176.4

175.

131
157

172.
176.
176.

174
171

169.
167.
1€7.
171.
1€5.
158.
1€0.
151.

13

11s8.
113.

110

108.
107.
106.
105.
104.
103.
103.

nd smal

0.0897

L0391
.3851
2771
0061
2055
.3902
.6143
108¢
9707
9451
4105
3090
1298
9624
9641
L2080
4710
8960
.2590
9100
4730
2500
3160
65070
9050
3350
L6810

149.
168,
173.

17¢

175.
173.9
171.
168,
167.9
163,
170.
led.
158.
158.
150.¢&
129.
117.
113.
110.
10¢&.
107.
104.
105.
104.
103.
103.
102,

800z
6eRe
7150
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1) break temperature profile )
. constant-value extrapcolation imposed.

profile for medium breaks

2987
1567
7175
3081
6914
6399
7694
2814
0903
&55

2411

140.
164.
172.
177.
123.
125,
165,
171.
175.
176.
174.

1689
5680
9577
5299
5988
7484
49€0
9993
6074
3916

3243

0.0914 0.0%31 0.0947
.1031 0.1047 0.1064 0.1081
.1€629 0.1806 0.1%72 0.2139
L2972 0.2132 0.3306 0.3472
L4306 0.4472 0.4639 0.4806
.5639 0.5806 0.5972 0.6139
.6972 0.713% 0.7306 0.7472
.8306 0.8472 0.8632 0.8806
L9639 0.9806 0.9972 1.0139
L3611 1.6944  2.0278 2.36l1
L0278 4.3e611 4.6244 5.0278
L6944 7.0278& T7.3€11 7.69244
L3611 2.5944  10.0278 20.0833
33 80.0833 92.0833 104.0833
52.0833 164.0833
212.0833 224.0833
272.0833 283.3333
3323.3323 344.4444
391.6667 40z2.7772
52.7778 463.88839
511.1111 525.0000
572.2222 583.3333
633.3333 544 .4444
691.6667 702.7778
150.3314 5€.1240
166.6937 1£8.5685
174.0415 174.%570
164.4935 132.7076
123.5641 123.5529
131.0391 149.8002
1¢7.3851 168.6688
172.8771 173.7150
176.00¢l 176.2923
176.2055 175.9468
174.3902 173.9374
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173.4284 172.8459 172.2319 171.6143 171.0143
170.4548 169.9507 163.5034 169.108¢6 1€8.7¢661
16Q8.45824 168.2551 168.0847 167.9707 1€7.9020
167.8705 167.8665  167.8947 167.9451 168.0131
168.0978 170.0607 170.9606 171.4105 170.8721
169.8110 165.794z2 168.1132 165.32090 le4.122%
163.0112 161.4436 159.9385 158.1298 158.4517
15€.5706 151.6937 163.7020 160.9624 158.1118
156.1579 154.6151 153.2333 151.9641 150.8191
149.7667 148.7924 147.8649 36.2080 129.0230
124.9790 122.1450 120.1310 116.4710 117.3160
11€.4980 115.6160 114.7100 113.8950 113.1730
112.5210 111.9240 111.35&0 110.85%90 110.3930
109.9930 109.5770 105.2090 10&.9100 108.5930
lo0@.2810 107.2680 107.7100 107.4730 107.1620
106.9430 106.7150 106.4770 106.2500 106.1240
105.8930 105.6660 105.5410 105.3160 105.1930
105.0&90 104.8440 104.7250 104.6070 104.3770
104.3660 104.1400 104.0230 103.9050 103.7910
103.6730 103.56€0 103.4520 103.3350 103.1450
103.1000 102.9130 102.8680 102.¢810 102.6450

102.5250 102.5160

% time vector (hr) for large breaks

0.0000 0.0847 0.0864 0.0881 0.0897 0.0914 0.0931 0.0947

0.0964 0.0981 0.09%7 0.1014 0.1031 0©.1047 0.1064 0.1081 0.1097
0.1139 0.1306 0.1472 0.1639%9 (.1806 0.1972 0.2123 0.2306 0.2472
0.2639 0.280& 0.2972 0.3139 0.2306 0.3472 0.3639 0.3806 0.39572
0.4129 0.4306 0.4472 0.463%9 0.4806° 0.4972 0.5139% 0.5306 0.547Z2
0.5639%9 0.5806 0.5972 0.6139 0.€306 0.6472 0.6639 0.6806 0.6972
0.7139 0.7306 0.7472 0.7639 0.7806 0.7972 0.8139 0.8306 0.8472
0.5639 0.8806 0.8972 0.913% 0.9306 0.9472 0.9639 0.980¢ 0.9972
1.0139 1.0306 1.0472 1.0633 1.0806 1.3€11 1.6944 2.0278 2.3611
2.6944 3.0278 3.3611 3.6€944 4.0272 4.3611 4.6944 5.0278 5.30ll
5.6944 £.0278 6.3611 6€.6944 7.0278 7.3411 7.6944 €.0278 3.36l11
2.6944 9.0278 9.3¢l1 95.6944 10.0278 20.0833 32.0833 44.0833 56.0833
€8.0833 80.0833 92.0833 104.0822 116.0833 128.0833 140.0833
152.0833 164.0833 176.0833 188.0833 200.0833 212,0833
224.0833 236.0833 245.0833 260.0833 272.0833 283.332
297.222C 308.3333 319.4444 333.3333 344.4444 355.5556
369.4444 380.5556 391.66¢7 402.7778 416.66€7 427.7778
438.8889 52.7778 463.8889 475.0000 488.8889 500.0000
511.1111 525.0000 536.1111 547.2222 561.1111 572.2222
563.3333 597.2222 608.32333 519.4444 633.3333 €44.4444
655.5556 669.4444 680.555¢€ 691.6667 702.7778 716.6667

[

¢ Temperature (F) profile for large breaks

119.8113 213.9295 24,3104 255.0268 255.7907 253.1617
252.9372 252.5390 251.9023 250.9733 249.7169 245.8894
235.9856 224.0051 212.9495 203.5499 195.7225 175.58%4
199.8048 174.8143 174.8276 177.3518 180.7405 183.2333
185.1644 186.4925 187.2579 187.8270 186.1924 88,4266
182.5605 185.5934 188.5042 188.3375 189.3187 189.7570
189.0923 §8.5202 188.0148 187.5621 187.4103 187.0671
16,7330 186.4249 186.1559 186.7640 186.5012 186€.2557
186.0555 185.9119 185.8265 185.8062 185.8495 185.952¢
186.10592 137.8900 187.9€73 187.91%6 187.9119 187.5385
187.9954 188.0710 188.1647 188.2528 186.33835 182.4003
189.09%¢ 188.9199 188.7439 188.5%¢14 188.3622 lg8.1314
187.8597 187.5387 187.1e67 186.7552 178.405%1 171.87¢62
166.5421 162.223 156.1410 54.981% 151.7€¢73 148.9234
14¢€.0834 143.7967 141.6054 139.5251 137.9892 136.4819
134.88¢5 136.9000 136.6489 135.3563 134.3103 133.2941
132.4453 131.94867 132.05386 132.1915 121.2055 130.7946
130.2765 123.0489 118.1551 114.92095 112.4170 110.4096
108.7290 107.2824 10¢.0152 104.8855 103.8¢671 102.9352
102.089%0 101.3027 100.5720 99.8094 99,2491 98.6461 98.0763
97.5362 97.0229 96.5339 96.0669 95.6474 £5.1520 94.7720 94.4055
93.9649 53.6254 93.2967 92,9000 92.2953 92.0057 91.6547
91.3822 21.1168 90.7942 90.3432 §9.9998 ©9.7671 892.5246
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9.2620 €2.0452 38,8328 83,5733 B2.3703 88.1712 §7.9276 87.7368
7.5494 €7.3198 27.1398 £6.9628 £8E6.7457 86.5753 8€.4076 86.2427
6.0401
NPSH parameters:

(specify any # of pipe segments in common header)

major HL variables

absolute roughness of the pipe (ft)
.00015

Number of Pipe Segments

pipe diameters (ft)
.27 .99 1.27 .84 1.27 .99

pipe lengths (ft)
€.96 25.41 12.00 25.446 11.50 24.91

depth of common header (ft)
5.83 25.€5 25.83 % LPSI, HPFSI, SPRY

NPSH required for each pump (ft water)
212 1z % LPSI, HPSI, SPRY

minor HL variables
# of elbows, tees, entrances, and branches per pipe segment
[(# of 90 degree) (# of 45 degree) (# of gate valves) (# of entrances) (# of
tee runs) (# of tee branches)]

21100 % segment AR
00001 % segment BC
00o01oO % seqment BD
00001 % seqgment DE
00010 % segment DF
00001 % segment FG

Newly Added Options

Use 0ld Degas Routine? (0 = No, 1 = Yes)

Use 0Old NPSH Routine? (0 = No, 1 = Yes)

Use 0ld SI Pump Flow Equation? (0 = Ho, 1 = Yes)

Use Old Strainer Properties? (0 = No, 1 = Yes)

Use Common Random Humbers Across Frequency Replications? (0 = Ho, 1 = Yes)

Enable A1l Plots? (0 = No, 1 = Yes)

Enable Parallel Calculations (0 = Ho, 1 = Yes)
CAUTION - USE ONLY IF YOUR EKNOW YOQUR PC MEETS SPECIFICATICNS!!!!!

Number ¢f Parallel Threads

Use Optimal Frequency Bins for 15 Freps (0 = Mo, 1 = Yes)
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=

Use 0Old Debris Source Rate
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(Pefore Ervror Correction)? (0 = Mo, 1 = Yes)

Use 0Old Latent Debris Transport. Equations (Before Error Correction)? (0 = Mo, 1 = Yes)
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e

D efine Case Folders (Main Project Folder)
work/02405/jjtejada/yye00/matlab cocde/Demc Plant"

[

% Define Working Folders
% Analysis Folder (~/.../Case/Rnalysis)
"Analytic Results"

% Fun Subfclder (~/.../Case/Rnalysis/run)
"Tornado™

% Run Sub_Subfolder (~/.../Case/Analysis/run/run_sub)
TSIMCou"

$ Pun Sub_Sub_ Subfolder (~/.../Case/Analysis/run/run_sub/run sub sub)
"Delta Pump Case 09 Shufifle”

% CAD Folder Name (~/.../Case/CAD)
"CAD Files”

% Concrete Sub-Folder (~/.../Case/CAD/Concrete)
"Concrete Data"

% Bquipment Sub-Folder (~/.../Case/CAD/Equipment)
Eguip Data"

% Grating Sub-Folder (~/.../Case/CAD/Grating)
"Grating Data"

% Pipe Sub-Folder (~/.../Case/CAD/Pipes)
"Pipe Data”

% Fequency Folder (~/.../Case/Frequency)
"Freq Data”

% Brealk Frequency (~/.../Case/Frequency/Break)
"LOCA Frequency and Weld Inputs - 12-7-12 Rl.xlsz"

% Break Fequency Table (~/.../Case/Frequency/Break/Table)
"LCOCA Data"

% Weld Case File (~/.../Case/Frequency/Weld)
LOCA Frequency and Weld Inputs - 12-7-12 R1.zlsz"

% Weld Case Table (~/.../Case/Freguency/Weld/Table)
"Weld Table™

multiplicative spatial unit conversions

“ rectify all CAD elements for ccnsistency

% applied to ALL length units within each CAD file

% Concrete Multiplier
1.0

Equipment Multiplier
.0

= o0

Grating Multiplier
.0

— e

a2

Pipe Multiplier
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LOCA bin definitions
(units consistent with freg dists and CAD data)

& oP

List Number of Defined Brealk Size Limits
ie. SB,MB,LB (3 designaticns)
However more sizes are allowable

3

a2 o

a0

% List Sizes
0.5 2.0 6.0

o

CAD and Plotting Options (1/0 = Y/N)

Show CAD Reproduction

O o

a0

Show Concrete and Gratings

Produce Intro Movie and Stop

[ani- ]

Debris Passage Correlaticn

Q o

0

Sample Flow Rates

(el

Random Input Distributions

O ¢

Z0I Radial Inflation Factor (Plotting Only)

ar oo
(=)

o0
SN

01 Plotting Interval (# of brealks between plots)

% spatial resolution for discretizing insulation

NOC-AE-14003081
Non-Proprietary CASA09 JT4 Page 3 of 20

% (must repeat weld target sort if these are changed. delete all master

% files and rerun with new dell and Nangbin)

Linear Resclution (in.)

Azimuthal Bins in 2 Fi Radians con Pipes
2

% Head Loss Opticn
% porosity calec (1/2 = vol / mass weighting)

% (vol weighting was found tc be more conservative)

1

G e e e e  —  — — — — — — — —————————— e —————
%

& Synonyms tables for nonstandard welds, hangars and valves and Equipment

% Number of Valve synonyms

5

% Valve Synonyms
Valve VALVE MOV XRH FCV

Number of Hangar Labhels
4
% Hangar Synonyms
Hangar Hanger HL AF GU SS SH RR RH

= o

"Work Point" "work point" "Work point" "work Point"™ "WORE POINT"

% Number of Weld Synonyms
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% Weld Synonyms
FW Weld WELD F3

% Mumber of Steam Generator Synonyms

2

% Steam Generator Synonyms
SG SteamGenesrator

% Humber of Reactor Coolant Pump Synonyms
% Reactor Coolant Fump Synonyms
BCP ReactorCoclantPump

% Mumber of Pressuriczer Synonyms
3
% Pressurizer Synonyms

FZER PRZR Fressurizer

Number of RHR Synonyms

2
%
2

o

EHR Synonyms
BHP. ResidualHeatRemoval

$Statistics Sampling Options

20

»Sampling Method
(0/1/2/3 = CASA default / MatLab default / shuffle / read file)

M) o0

$If Option 3 specified, set file name in cass folder below
%If not LEAVE BLANK

max # LHS bins in LLOCA for max DEGB (DEGB counts as 1)
Mmaxzbrk = 2 => 2044 total breaks

o

o

% Nmawxbrk = 3 => 2100 tctal breaks

% Nmaxbrk = 5 => 2250 total breaks

%2 Nmaxzbrk = 10 => 3070 total breaks

5

% # LHS replicates (batches) for =ach frequency CCDF
20

o

# epistemic freq envelope samples
current models process ~110 cases per minute
5

= o0

e

logarithmic base for sampling epistemic frequency envelcpe

ro

lower limit of highest epistemic frequency bin
.99

Crooe

% # interpolation pts in each breal freq ccdf
1000

% logarithmic base for sampling break size

NOC-AE-14003081
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3Insulation Characteristics

% Number of Low Density Fiberglass Zones

3
3
O
N
Q
<
=
>

% Number of Debris Types

2

¢ Debris Types

NUKOMN  MURON_Z2 MICROTHERM FMI LEAD "THEFMAL WRAP" IOZ ALKYD

%Debris treated as LDFG

% 1/0 ~->» yes/no

11000100

3Debris treated as microtherm

% 1/0 --> yes/no
0100000Q0Q

(e}

Damage Radii with statistics definitions
Material » Statistics
randoem-variable definitions:
(1) first parameter (mean/geom mean/mean)
2) second parameter (std dev/geom std dev) (zero sigma returns mean)

[IchRe SN

o o

(2)
% (3) lower limit
2 {(4) upper limit
% (5) library distribution (1/2/3 = normal/empirical/TBD ...)
% (6) conservative direction (0/1 = low/hi)
5 {7) logarithmic sample base (0 = linear scale)
£ (8 .) empirical pdf must provide equal # of = then y values,

first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. below where 2 pairs are 1 2 3 4 5 ¢
2
00 99992 2 0012 3 4656

= S

=

=

~]

00 29999 1 00 .-

~J
(o]
(e}
ol
Yal

O
Xeol
D
—
=
o

99995 1 0 0

99899 1 0 0

<o
(o)

700 99299 100

0 0 99992 1 0 0

R Ll R e e S VR SO SR SR S SR U
o N
o
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Debris Properties Tabhle

o

o

(dencte particulate/fiber = sphere/cylinder = 1/2)

(do MOT add to or reorder this list unless code is mcodified)
(inventory of fibers with cylindrical geom must be given in ft~3)
(can 'fake' the diameter to match a given Sv using std geom formulas)
(

(

(

of o P

S0

inventory of particulates with spherical geom must be given in lbm)

% this list MUST include every debris type of interest)
% if unknown, set "manufactured" density of particulate to ~20% of Rho mat)
% (based on comparison of FeOZ to BWR sludge compaction density)
%'label’ DebrisPropi 'Geom' 'Diam' 'Rho mat' 'Rho_mfc'
% native units 'sph,cyl' 'um' "lom/££73" 'lbm/ £t 3!
% calc units 'sph,cyl"' 'm' "kg/m~3" 'ka/m" 3!
"LDFG - fines” z 7 175 2.4
"LDFG ~ small" 2 7 175 2.4
"LDFG - large” 2 7 175 2.4
uThe L o Lidamerres = 2.4 Diameters of SiO2 and TiO2
510z 1 27.4
- Tioz 1 5.4 are improperly reversed
"oualCd et et & 36.6¢6
"QualCoat - IOZ™ 1 21.12
"Crud" 1 70.0
"UQCoat - epomzyfine” 1 152 124 42.3¢
"UQCoat - epoxyFchp” 1 1143 124 42.3
"UQCoat - epcuySchp” 1 1143 124 45.3¢
"UQCoat - epoxyLchp” 1 1143 124 42.3¢
"UQCoat - epouyCrls” 1 1143 124 48.3
"UnQualCcat - alkyd” 1 10 207 80.73
"UnQualCoat - enamel” 1 10 3 36.2
"UnQualCoat - IOZ" 1 10 244 95.16
"Latent - particulate” 1 17.3 1€9 33.8
"Latent - fiber" 2 7 175 2.4
% microTherm constituents (low density concrete with fiber binder)
% mfc'd density (lbm/ft3)
15.0
% mass fraction filamentsflf read
0.03
% mass fraction of $SiO2
0.58
% mass fraction of TiOZ
0.39
% debris type start and stop times (min after break)
% (rate assumed to be uniform from Tstart to Tend)
3 (rate calc uses inventories defined above)
% (introduce "instant™ scurces over 1 delT)
% (debtris from UQCoat cannot have Tstartsre=0)
% (timing is presently independent of break sicze)
% Start Times
0 0 0 0 0 0 0 0 0 10
10 10 10 10 10 10 10 0 0
% Stop Times
10 10 10 10 10 10 10 10 10 2160

2160 2160 2160 2160 2160 2160 2160 10 10

¢ Noninsulation Debris Quantities

% random-variable definitions:

% (1) first parameter (mean/geom mean/mean)

% (2) second parameter (std dev/geom std dev) (zero sigma returns mean)
% (3) lower limit
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% (4) upper limit

2 (5) library distribution (1/2/3 = normal/empirical/TBD ...)
% (6) conservative direction (0/1 = low/hi)

%  (7) logarithmic sample base (0 = linear scale)
% (8 .) empirical pdf must provide =qual # of x then y values,
3 first four entries are ignored.

% Provide distributicn type

% if (2) or empirical provide number of xy pairs
% le. below where 3 pairs are 1 2 3 4 5 €

$2 3

%1 0 0 99999 2 001 2 32456

% qual epoxy in ZOI (1lbm)

1

105 0 0 99999 1 Q0 0

% qual IOZ in ZOI (lbm)

1

3% 0 0 99%%2 1 0 O

% crud fines (lbm)

1

24 0 0 999%9 1 0 0

% unqual epoxry fine (lbm)

% {(uniform dist

~ oo

234 0 117 234 2 0 0 117 234 0.5 0.5

% unqual epoxy fine chip (1bm)

% (uniform dist)

709 0 355 709 2 0 0 355 709 0.5 0.5
% undqual epoxy small chip {ibm)

% (uniform dist)

180 0 90 180 2 0 0 90 1&0 0.5 0.5

% ungual epoxy large chip (lbm)

% (uniform dist)

Wl A

391 0 194 391 2 0 0 196 321 0.5 0.5

oo

unqual epoxzy curls (lbm)

(uniform dist)

e

91 0 1%€ 291 2 0 0 196 391 0.5 0.5

W o o

% ungqual allkyd
1
271 0 0 92893 1 0 0

(1bm)
ungqual enamel (lbm)
99999 1 0 O

ungqual IQ0Z

(1lbm)

69 0 0 99999 1 0 0

@

% latent pariculate (1lbm)
170 0 0 99999 1 0 0
% latent fiber (£t"3)
12.5 0 0 99%93 1 0 0
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% Time points along accident progression

% (assume all trains of injection on initially, w/spray on setpoint trip)

% (assume HPSI and LPSI both run, but LFST flow negligible until depress)

% (L of 3 spray pumps can be turned off, all HPSI can be turned off for M,L)
3 (for degraded condition with < max trains, DON'T exercise any options)

max time of interest (hr)
3

L) oo

grr***+*pPecirculation Times******
2Number of break sizes for recirc table

-
3Recirc Time Table

1.5 2 4 ¢ 8 12 27.5 zBreak Size (in.)

337 79 56 44 38 31 30 %Time to recirc (min)

%******Other LOCA Times*:*****-,‘:**:‘r

% time to ONE spray pump <ff (min) (S,M,L)

% (if 0.0, NO spray pumps run)

% With Statistics

% One Row for each sice designation (see LOCA bin definitions)

3 random-variable definitions:

% (1) first parameter (mean/geom mean/mean)

% (2) second parameter (std dev/geom std dev) (zerc sigma returns mean)

% (3) lower limit
% (4) upper limit
% (5) library distribution (1/2/3 = normal/empirical/TBD ...)
% (6) conservative direction (0/1 = low/hi)
%  (7) logarithmic sample base (0 = linear scale)
(8 ...) empirical pdf must provide ecqual # of 2 then y values,

o? o

first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. below where 3 pairs are 1 2 3 4 5 6

o

<@

[CaR-

23

%1 0 0 29932 2001234586

1

0 0 0 99994 1 0 0
1

20 5 0 26999 1 0 0
1

20 5 0 55499 1 0 0

o

time to ALL spray pumps off (min) (S,M,L)
One Row for each size designation (see LOCA bin definitions)
random-variable definitions:

-

a2

% (1) first parameter (mean/geom mean/mean)
% (2) second parameter {std dev/geom std dev) (zero sigma returns mean)
% (3) lower limit
% (4) upper limit
5 (5) library distribution (1/2/3 = normal/empirical/TBD ...)
(¢6) conservative direction {(0/1 = low/hi)
(7) logarithmic sample bass (0 = linear scale)
(

§ ...) empirical pdf must provide equal # of = then vy values,
first four entries are ignored.

Frovide distribution type

if (2) or empirical provide number of :xy pairs

ie. below where 3 pairs are 1 2 3 4 5 6

AT P 0 O o Gl

o?

27 3
;1 6 0 99992 2 0 0 1 2 3 4 5 6
éjO 5 390 420 1 0 0
é90 10 290 4201 00
éQO 15 3%0 450 1 0 0
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e

time to retire 1 full train (min) (S,M,L)

(this prob never happens, leep as cption)

(it would be the train with spray off already)
One Row for each size designation (see LOCA bhin definitions)
rancdom-variable definiticns:

2

RERr

S

2 (1) first parameter (mean/gecm mean/mean)

% (Z) second parameter (std dev/geom std dev) (zero sigma returns mean)
% {3) lower limit

% (4) upper limit

% (5) library distribution (1/2/3 = normal/empirical/TBD ...)

% (€) conservative direction (0/1 = low/hi)

% (7) logarithmic sample base (0 = linear scale)

% (8 ...) empirical pdf must provide equal # of = then y values,
% first four entries are ignored.

% Provide distribution type

% 1f (2) or empirical provide number of =y pairs

% lde. belcow where 3 pairs are 1 2 3 4 5 ¢

22 3

%1 0 0 99999 2 001 2345 ¢

1

99999 0 0 999%9 1 0 O

1

59999 0 0 99999 1 0 O

1

99995 0 0 99999 1 0 O

o

earliest time for chem prod (wmin) (S,M,L)
One Row for each size designation (see LOCA bin definitions)
random-variable definitions:

(1) first parameter (mean/geom mean/mean)

(2) second parameter (std dev/geom std dev) (zero sigma returns mean)

o

E

oo g

)
% (3) lower limit
$ (4) upper limit
% (5) library distribution (1/2/3 = normal/smpirical/TED ...)
% (6) conservative direction (0/1 = low/hi)
% (7) logarithmic sample base (0 = linear scale)
% (8 ...) empirical pdf must provide equal # of = then y values,
% first four entries are ignored.
% Provide distributicn type
% 1f (2) or empirical provide number of =y pairs
% ie. below where 3 pairs are 1 2 3 4 5 §
£2 3
%1 0 0 99999 2 0012 3456
1
000 99999 1 0 0
1
000 99999 1 0 0
1
00 0 99%99 1 0 0

oo

time to hot leg injecticn (min) (S,M,L)

One Row for each size designation (see LOCA bin definitions)
random-variabhle definitions:

first parameter (mean/geom mean/mean)

2) second parameter (std dev/gesom std dev) (zero sigma returns mean)
3) lower limit
4) upper limit
5
F

o0 o0

R
=

[

[

) library distribution (1/2/3 ncrmal /empirical /TBD ...)

n) conservative direction (0/1 = low/hi)

) logarithmic sample base (0 = linear scale)

.) empirical pdf must provide equal # of = then y values,
first four entries are ignored.

Provide distribution type

if (2) or empirical provide number of vy pairs

ie. below where 3 pairs are 1 2 3 4 5 €

3
0

G ?

0

a0 el an

P

1 0 99999 2 0012 3 456
2

DO @ a2 v

~ NOC-AE-14003081
Non-Proprietary CASAQ9 JT4 Page 9 of 20



Attachment § NOC-AE-14003081
Non-Proprietary CASAQ9 JT4 Page 10 of 20

360 0 3245 360 2 0 0 345 360 0.5 0.5
360 0 34% 360 2 0 0 345 360 0.5 0.5

% Chemical Product Variables

pool temp (degF) where chem prods form

With statistics

random-variable definitions:

first parameter (mean/geom mean/mean)

(2) second parameter (std dev/geom std dev) (zero sigma returns mean)
(3) lower limit

7 e

o

a0
—

o

-

% (4) upper limit

%  (5) library distribution (1/2/3 = normal/empirical/TBD ...)
& (€) conservative direction (0/1 = low/hi)

% (7)) logarithmic sample base (0 = linear scale)

% (8 _..) empirical pdf must provide equal # of = then y walues,
% first four entries are ignored.

% Provide distribution type

5 1if (Z) or empirical provide number cof =y pairs

% 1le. below where 3 pairs are 1 2 3 4 5 ¢

%2 3

%1 0 0 59999 2 0 0 12 32 45 ¢

=

140 5 0 92992 1 0 ©

)

bump factor for chems when t>=Tchem and T<=ChemTemp (S,M,L)

(spec mean as if min=0, but set min and max to shifted range)
(preselect mean and mam to set desired tail prob in last sample pt)
random-variable definitions:

a0

N oo

% (1) first parameter (mean/geom mean/mean)

% (2) second parameter (std dev/geom std dev) (zero sigma refurns mean)
% (3) lower limit

% (4) upper limit

% (9) library distribution (1/2/3 = normal/empirical/TED ...)

% (6) conservative direction (0/1 = low/hi)

% (7) logarithmic sample base (0 = linear scale)

% (8 .) empirical pdf must provide equal # of = then y values,

% first four entries are ignored.

% Provide distributicon type

% 1f (2) or empirical provide number of =y pairs

% 1le. below where 3 pairs are 1 2 3 4 5 &

32 3

21 0 0 99998 2 0 01 2 345 6

1

1.25 0.4 1 15.3 3 1 1@ % truncated expconential

32

1.20 0.44444 1 18.2 31 101 2 0.5 0.5 % truncated exponential
32

2,00 0.25 1 24 31101 101 0.5 % truncated exponential

% thresholds of concern
(logical distribution functions. HOT part of sequence variability)
random-variable definitions:

[E o

% (1) first parameter (mean/geom msan/mean)

% (2) second parameter (std dev/gecm std dev) (zero sigma returns mean)
%2 (3) lower limit

% (4) upper limit

% (5) library distribution (1/2/3 = normal/empirical/TED ...)

% (&) conservative direction (0/1 = low/hi)

%  (7) logarithmic sample base (0 = linear scale)

% (8 ...) empirical pdf must provide equal # of » then y values,

o2

first four entries are ignored.
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Provide distribution type
if (2) or empirical provide number of zy pairs

2 a

ie. below where 3 pairs are 1 2 3 4 5 6

-

o

s 3

31 0 0 999932 2 00123456

% core blockage limit (g/FA) HL breaks
1

99999 0 00 1 0 O

core blockage limit (g/FA) CL break

99593 0001 00

% boron ppt limit (g/FA) for HL brk before HL inject
(should never fail by this mode)

9999 0 001 00

boron ppt limit (g/FA) for CL brk before HL injection

~] = oe

5000100

limit for strainer buckling (£t hlo)

WS

35000100

void fraction at pump inlet (@ train)

O ooe

02000100

Plant State Table Data

o

o

Operable Trains
Train X Pump Matri:

o

three trains operable (Case 01)

I e

lpsi hpsi spray
% 1 1 1 %A
3 1 1 1 %B
5 1 1 1 C

o2

two trains cperable (Case 22)

% ipsi hpsi spray
% 1 1 1 %A
% 1 1 1 %B
% 0 0 0 %C

o

one train operable (Case 43)

% ipsi hpsi spray
% 1 1 1 %A
% 0 0 0 %B
% 0 0 0 3C

two LHSI pumps failed (Case 09)

e

% lpsi hpsi spray
1 1 1 %A
0 1 1 3B
0 1 1 %C

oo

one train fail + one additicnal LHSI fail (Case 2¢)

% 1psi hpsi spray
2 1 1 1 zA
3 0 1 1 %B
% 0 0 0 %C

o

# reactor coolant pumps (in CAD)
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4

& # pressurizers (in CAD)

1

%2 # RHR pumps (in CAD)

3

% # steam generators (in CAD)
4

o

time increment for evaluation (min)

5

%2 misc debris area (ft~2) total in containment
1

100 0 0 999%9 1 0 0O

% fraction of misc debris overlap (arrives @ tO0)
0.25

o

thin-bed thickness (in)
L0525

=]

o2

clip ZOI with walls (1/0 = y/n)

=

const fiber filtration eff in fuel
.0

= o@

o

trainer height (ft)

w
rywn
w

o

containment rel humidity
.00

=

o

sump rel humidity
.00

=

o

# fuel assemblies
2
3

—

9
$ inflation of delF before chem bump
1

51110100

FrEEr+EMin Flow to Conl Corer +rsdditrsdrrrds

ENumber of time and flow rate points

w

0
Time post 3CRAM (hr)
Must be equal to number of time and flow rate points

o0

0.0028 0.004Z2 0.005¢
0.0111 0.0167 0.0z222
0.0278 0.0417 0

0.1111 0.1667

0.2778 0.4167

1.1111 1.6667

2.7778 4.1667

11.1111 16.6667

27.7778 41.6667 111.1111
1€6.6667 222.2222 277.7778

%% Flow Rate (gpm)

[

% Must be equal to number of time and flow rate points

1414.7000 1223.5000 1260.9000 1113.4000 1030.5000

NOC-AE-14003081
Non-Proprietary CASA(09 JT4 Page 12 of 20



Attachment § NOC-AE-14003081
Non-Proprietary CASAQ9 JT4 Page 13 of 20

973.3000 931.3000 859.3000 §12.3000 711.0000
654.7000 614.2000 581.8000 523.1000 480.9000
358.1000 342.4000 315.1000 295.7000 265.1000
245.5000 204.2000 182.7000 168.7000 158.1000
139.8000 99.0000 84.1000 74.4000 67.7000

%*******++*Special Weld RS AR R gt

single-case tracer (weld location name - from table)
specialweld = '31-RC-1102-NSS-1.1';

If special weld input select 1 else 0

(R SRS

R e)

If 1 write weld name
else leave blank

o

o

nominal pcool volume (£ft~2) and area (ft”2)
(uniform distribution between min and max pool volumes - $,M,L)

00 2 00 43464 €1525%3 .5 .5 %SBLOCA

0020 0 39533 69444 .5 .5 iMELOCA

[« I e I A VRS
SO MO M

0020 0 45201 69263

w
wul

ALBLOCA

% Pool Area (ft"2)
12301

2

clean strainer attributes

% clean area of ONE strainer (ft™2)
1.8185e+003

% clean area of one OLD strainer (ft"2)
%155.4

% max clean strainer head loss (ft hZo)

0.2z

% single pump runcut volume rates (gpm) (S, M, L)
% high-pressure max injection rates
1620
% low-pressure injection rate

2800

ontainment Spray Rate (all states except Case 43)

-
W
(&)
[\
N

350 2 0 0 1932 2350 0.5 Q.5

—
Kol
W
\N)

2350 Zz 0 0 1832 2350 0.

Orr oMot
o
[
w

SN Ol D) e

=
W
w
[§8)

2350 2 0 0 1932 2350 0.5 0.

o

Containment Spray Rate (Case 43)
2080 2600 2 0 0 2080 Z&00 0.5 0.5

2080 Z600 2 0 0 2080 2€00 0.5 0.5

QMO M

2080 2600 2 0 O 2080 2600 0.5 0.5

% geometric loading table for a single train:

% thickness = (in) and strainer area A(ft"2) as functions of debris volume
V{(ft*3). see supplementary rcutine StrainerArea for gecmetry definition
and assumptions. must he single-valued functions. May be slight mismatch

% in compression for thickness estimation between this table and delF routine,
% but low flow rate indicates low fiber compression.
2 V(ft"3) “{in) A (ft~2)
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o

= oae o

o

OV s s e W W W W WM MRIINIORE E E P PG s N0 O

<

o®

o o

P o0 o2

=

-

o

e

o o

20

s

-~ =

o

(o]

oan o s

[N

switch table on/off = 1/0, list length of table
if 0 a flat approximation will be used

for old strainers

28

Table Values
If Table off leave blank

0 1.8185e+003
.1790e+001  5.0000e-001 4.1300=+00Z2
.1800e+001 5.0100e-001 4.1931le+002
.8016e+002 8.1421e+000 4.4718e+002
.7853e+002 1.5783e+001 5.9256e+002
L768%e+002 2.3424e+001  7.4768e+002
.7526e+002  3.1065e+001 9.1253e+002
.0736e+003 3.8706e+001 1.0871e+003
.2720e+003 4.63482+001 1.2714e+003
.47032+003 5.3989%e+001 1.4655e+002
.6E6872+003  6.1630e+001 1.6622e+003
.8671et+003  6.9271e+001 1.8827e+003
.0654e+003 7.6912e+001 2.1060e+003
.2638e+003 8.4553e+001 2.3389%2+003
L4622e+003  9.2194e+001 2.5816e+003
LEE05e+003  9.9835e+001 2.8341e+003
.65822+003 1.0748e+002 3.09622+003
.05732+003 1.1512e+002 3.3651e+002
.2556e+003 1.2276e+002 3.64972+003
.4540e+003  1.3040e+002 3.9411e+003
.65242+003  1.3804e+002 4.2422e+003
.8507e+003 1.4568e+002 4.5530e+003
.0431e+003 1.5332e+002 4.8735%e+003
.2474e+003 1.65096e+002 5.2038e+003
.4458e+003 1.6860e+002 5.5438e+003
.6442e+003 1.7625e+002 5.8935e+002
.8425e+003 1.838%e+002 6.2530e+003
.0409e+003 1.9153e+002 6.5222e+0023

initiating event freguency and bounded Johnson fit
NUREG-1829 current-day enceedance frequencies (without SG breaks)
(# breaks/cal yr of sizes » )

Interpolated values for LOCA bins MUST be consistent with LOCAbins def

UT Austin fit of epistemic envelope using bounded Johnson pdf.
Parameters MUST be listed in column order (gamma,delta,=i,lamda)
each row varies by sice, each cclumn varies by %$ile (then transposed)

Ereak Frequency Table MNamnme
Fresent-Day E:zceedance Freguency"”

Break Sizes in Ascending Order
These are fixed values

For Documentation Purpose only
.5 1.625 2 36 7 14 31

Frequency Table
These are fized values

For Documentation Purpose only

Break Size X Percentile

8e-5 5.0e-6 3.69e-¢ Z.le-7 €.30e-0 1l.4e-2 4.12-10 3.5e~11 % 5th %ile
3e-4 8.9e-5 6.57e~5 3.4e-6 1.08e-6 3.le-7 1.2e-08 1.2e¢-09 % 50th %ile
9e-3 4.2e-4 3.10e-4 1.6e-5 5.20e-6 l.6e-6 2.0e-07 2.,%=-08 % mean

le-3 1.6e-3 1.18e-3 €.1e-5 1.98e-5 6.1le-6 5.8e-07 8.1le-08 % 95th %ile

Table Percentile Values
.05 0.5 MaN 0.95 % Don't Use Mean for Fitting

Johnscen Parameters

These are fired values

For Documentation Purpose only

gamma delta =i lambda
.650950E+00 5.256964E-01 4.117000E-05 1.4Z0000E-02

NOC-AE-14003081
Non-Proprietary CASAQ9 IT4 Page 14 of 20
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1.646304E+00 4.593913E-0C1L Z.530000E~0¢& 3.200000E-03
1.646308E+00 4.593851E-01 1.370000E-0€ 2.360550E-03
1.€4€6605E+00 4.5894€7E-01 1.200000E-07 1.220000E-04
1.646402E+00 4.566256E~01 3.000000E-03 3.965000E-05
1.645733E+00 4.487957E-01 €.023625E-09 1.220000E-05
1.645211E+00 3.587840E-01 2.892430E-1Q 1.1€0000E-006
1.645072E+00 3.343453E-01 2.636770E~11 1.600000E-07

w2

Strainer-Test Penetration Parameters

o

3 area of test module (ft"Zz)
91.44

a2

fraction of sheddable debris
(uniform empirical) - (unitless)

[ AO T o

000200 0.00956 0.0272 0.5 0.5

shedding rate (1/min)
(uniform empirical)

P

000200 0.008236 0.05%4¢ 0.5 0.5

O [y o7 o

@

filter efficiency per g (slope)
(uniform empirical)

o

000200 0.00033% 0.002723 0.5 0.5

[l ]

filter fit cut point (g)
(uniform empirical)

DY o

o)

00200 790 880 0.5 0.5

o

initial filter eff (intercept)
(uniform empirical)

2

000200 0.656 0.706 0.5 0.5

O N

o

filter efficiency match pt
(set equal to 1.0 always)

= o

000100

filter exp rate const (1/qg)
(bimodal empirical)
3
000210 0.0011254 0.0013078 0.0217587 0.10000 0.45000 0.1000

20 20

[ N

P

% Debris Transport Factors
(enter conservative values here, random variables populated below)

o

Z0I-generated debris
(LDFG fines, LDFG small, LDFG large, uTherm fines, gual cecat fines, crud fines)
(columns must ALWAYS be defined in this crder left to right)

% (rows must ALWAYS be defined in this order top to bottom)

.

(present values from Vol 3 for 5G compartment brealk)

T oR

% these factors were used for Full Ratch 2
0.70 0.60 0.22 0.70 0.70 0.70 &F_BD _upr
0.30 0.25 0.00 0.30 0.30 0.30 3F BD lwr
0.53 0.27 0.00 0.53 0.53 0.53 $F WD UCin
0.47 0.19 0.00 0.47 0.47 0.47 3F_WD_UCan
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0.00 0.27 0.00 0.00 0.00 0.00 2F_WD_BCin
0.00 0.00 0.00 0.00 0.00 0.00 3F_WD_ECan
0.02 0.00 0.00 0.02 0.02 0.0Z2 %F_PF_sump
0.05 0.00 0.00 0.05 0.05 0.05 %F_PF_nact
1.00 0.64 0.00 1.00 1.00 1.00 %F_Pore_lwr
1.00 0.€4 0.00 1.00 1.00 1.00 %F_Rcrc_WDin
1.00 0.8 0.00 1.00 1.00 1.00 %F_Rcrc_WDan
0.00 0.01 0.01 0.00 0.00 0.00 %F_Ersn_spry
0.00 0.07 0.07 0.00 0.00 .00 $F_Ersn_pcol

Unqualified coatings outside ZOI
(epoxy fines, epoxy fine chips, epoxy small chips, epoxy large chips,
epony curls, alkyd, baked enamel, IOZ fines)
(columns must ALWAYS be defined in this order left to right)
(rows must ALWAYS be defined in this order top to bottom)

[SCAE- B o)

e

% (present values from Vol 3 for MB/LELOCA in SG compartment)
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 % F fail

0.15 0.15 0.15 0.15 0.15 0.54 0.00 0.83 % F _upr

0.02 0.02 0.0z 0.02 0.02 0.4€¢ 1.00 0.17 % F _lwr

0.82 0.83 0.83 0.83 0.83 0.00 0.00 0.00 % F_Ru

0.06 0.06 0.06 0.06 0.06 0.0¢€ 0.00 0.0¢ % F_spry

1.00 0.41 0.00 0.00 1.00 1.00 1.00 1.00 % F_rcrc

0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 % F_Rurcrc

Latent Debris
(particulate, fiber)
(columns must ALWAYS be defined in this order left to right)
(rows must ALWAYS be defined in this order top to bottom)
(present values from Vol 3 for SG compartment)

[l S

o

0.00 0.00 $F _BD upr (1)
1.00 1.00 %F BD lwr ()
1.00 1.00 3F WD (3)
0.02 ©.02 $F PF_sump (4)
0.05 0.05 3F_PF_nact (5)
1.00 1.00 %F Rcrc_lwr (©)

°

%Time and Temperature Data

3Mumber of Time and Temperature Data Points
162

@

time vector (hr) for small-break temperature profile
(FIRST entry is assumed 2BE t=0. constant-value extrapolation imposed.
% (time dependent temps ARE currently used in calc, one history for each LOCA)

VIO

o

time vector (hour) for small (and medium) breaks

0.0000 0.0847 0.0864 0.08S1 0.0897 0.0914 0.0931 0.0247
0.0%¢4 0.0981 0.0297 0.1014 0.1031 0.1047 0.1064 0.1081
0.10%7 0.1139 0.1306 0.1472 0.1¢39 0.1806¢ 0.1%7%2 0.2139
0.2306 0.2472 0.263% 0.280& 0.2972 0.3132 0.3306 0.3472
0.3639 0.3806 0.3572 0.413% 0.430¢ 0.4472 0.4839% 0.4806
0.4972 0.513% 0.520€¢ 0.5472 0.5639 0.5806 0.5972 0.6135
0.6306 0.6472 0.6639 0.6806 0.6972 0.713% 0.7306 0.7472
0.7639 0.7806 0.7972 0.8139 0.8306 0.8472 0.8639 0.6806¢
0.8972 0.9139 0.9306 0.9472 0.9€¢39 0.9%806é 0.9972 1.0139
1.0306 1.0472 1.0639 1.0806 1.3€11 1.£944 I2.027& Z.3611
2.6944 3.027% 3.3611 3.6944 4.0272 4.3611 4.€944 5.0278
5.32611 5.6944 €.027% ¢.3611 ¢€.6944 7.0z78 7.36€11 7.6€944
§.0278 8.3611 8.6944 9.0278 9.3611 9.6944 10.0278 20.08332
32.0833 44,0233 56.0833 68.0833 80.0823 22.0833 104.08233
116.0833 122.0833 140.0833 152.0833 164.0833
176.0833 188.0&832 200.0833 212.0833 224.0833

226.0833 248.0833 260.0833 272.0833 283.3333
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207.2222 308.3333 315.4444 333.3333 344.4444
355.5556 269.4444 330.5556 391.6667 402.7778
416.6667 427.7778 438.8889 452.777¢ 4€3.8889
475.0000 485.3889 500.0000 511.1111 525.0000
536.1111 547.2222 561.1111 572.2222 583.3333
597.2222 608.3333 619.4444 33.3323 644.4444
655.555¢6 669.4444 680.5556 691.6667 702.7778
716.6667

% temperature (F) profile for small (and medium) breaks
119.6000 131.2987 140.1689 150.3314 156.1240
159.2343 162.15€7 1€4.5620 16€.6937 168.5€65
170.2457 171.7175 172.9577 174.0415 174.9570
175.7084 176.3021 177.5299 164.4935 32.7076
124.0848 123.6914 123.5988 123.5441 123.5529
124.4938 127.6399 129.7484 131.0391 149.28002
158.2393 162.7694 155.4960 167.3351 168.6683
169.7687 170.9314 171.9993 172.8771 173.7150
174.4595 175.0903 175.6074 176.0061 176.2923
176.4625 176.4855 17€.391¢6 176.205% 175.9468
175.6184 175.2411 174.8243 174.3902 173.9374
173.4284 172.8459 172.2319 171.61453 171.0143
170.4548 169.9507 1€9.5034 169.108¢ 1és.7661
168.4824 165.2551 168.0647 167.9707 167.9020
167.8705 167.8665 167.8947 167.9451 1€8.0131
163.0973 170.0€07 170.960¢ 171.4105 170.8721
169.8110 168.7942 1€6.1132 165.30%0 164.1228
163.0112 161.4436 159.93%5 158.1298 158.4517
156¢.570¢ 151.6337 163.7090 160.9624 158.1118
156.1579 54.6151 153.2333 151.9¢641 150.8191
142.7667 148.7924 147.5¢49 136.2080 129.0230
124.9790 122.1450 120.1310 118.4710 117.3160
116.49¢€0 115.6160 114.7100 113.89¢0 113.1730
112.5210 111.9240 111.3580 110.8590 110.3530
109.9930 109.5770 109.2090 108.2100 108.5930
108.2810 107.9680 107.7100 107.4730 107.1620
106.9430 106.7150 10€.477C 106.2500 106.1z40
105.8930 105.6660 105.5410 105.31¢60 105.1930
105.06%0 104.8440 104.7250 104.4070 104.3770
104.3660 104.1400 104.023 103.9050 103.7910
102.6730 103.5660 103.4520 102.3350 103.1450
103.1000 102.9130 102.8580 102.6310 102.6450
102.5250 102.5160

% time vectcr (hr) for medium (and small) break temperature profile
¢ (FIRST entryv is assumed 2B8 t=0. constant-value extrapclation imposed.
0.0000 0.0847 0.0864 0.088 0.0897 0.0914 0.0931 0.0947
0.09¢4 0.0981 0.09%7 0.1014 0.1031 0.1047 0.1064 0.1081
0.1097 0.1139 0.1306 0.1472 0.163% 0.,1806 0.1%72 0.2129
0.2306 0.2472 0.2639 0.2806 0.2%72 0.3139 0.3306 0.3477
0.3639 0.3806 0.3972 0.4139 0.4306 0.4472 0.4639 0.4806
0.4972 0.5139 0.5306 0.5472 0.5639 0.5806 0.5972 0.€139
0.6306 0.¢472 0.6632 0.6806 0.6272 0.713% 0.7306 (0.7472
0.7639 0.7806 0.7972 0.8139 0.8306 0.847Z 0.8639 0.880¢
0.8972 0.913% 0.9306 0.9472 0.963% 0.9806¢ 0.9972 1.013%
1.0306 1.0472 1.0639 1.0806 1.3611 1.6944 2.0272 2.3611
2.6944 3.0278 3.3611 3.€944 4.0278 4.3611 4.6944 5.027¢
5.3611 5.6944 €,0278 ©.3611 6£.6944 7.0278 7.361l1 7.6%44
§.0278 8.3611 ©.6944 9.0278 9.3611 9.6944 10.0278 20.0833
32,0833 44.0833 56.0832 €8.0833 80.0833 92.0833 104.0833
116.08332 128.08332 140.0833 152.0833 164.0833
176.0833 188.0833 200.0833 212.08€33 224.0833
236.0833 248.0833 260.0833 272.0833 283.3333
207.2222 302.3233 319.4444 233.3333 344.4444
355.5556 369.4444 380.5556 3921.6667 402.7778
416.6667 427.7778 438.8889 452.7778 463.8589
475.0000 483.8889 500.0000 511.1111 525.0000
536.1111 547.2222 561.1111 572.2222 583.3333
597.2222 608.3333 €1%.4444 £33.3333 644.4444
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5€ €69.4444

o

80.5556 691.66€7 702.7778

% Temperature (F) profile for medium brealks

119.6000 1321.2987 140.1€89 150.3314 156.1240

159.2343 162.1567 164.5€680 166.6937 168.5685

170.2457 171.7175 172.9577 174.0415 174.9570

175.7084 176.3081 177.5292 164.4935 132.7075

124.0848 123.6914 123.5988 123.5¢641 23.5529

124.4938 127.6399 129.74384 1z1.0391 149.8002

158.2393 1€2.7694 165.49¢€0 167.3851 168.6688

169.7687 170.9%812 171.9963 172.8771 173.7150

174.4595 175.0903 175.&074 176.0061 176.2923

176.4625 17¢.4855 176.391¢ 176.2055 175.94¢€8

175.6184 175.2411 174.8243 174.3902 173.9374

173.4284 172.3459 172.231%9 171.6143 171.0143

170.4°548 169.9507 169.503 169.1086 168.7661

168.4824 166.2551 163.0247 167.9707 167.9020

167.8705 167.8€65 167.8947 16€7.9451 168.0131

168.0978 170.0607 170.9606 171.4105 170.8721

169.8110 168.7%942 168.1132 1€5.30%0 164.1228

163.0112 161.443¢ 159.9385 158.1298 158.4517

156.5706 151.6937 163.7090 160.2624 155.1118

156.1579 154.6151 153.2333 151.9641 150.8191

149.7667 146.7924 147.2649 13€.2050 129.0230

124.49790 12%.1450 120.1210 118.4710 117.3160

116.4980 115.6160 114.7100 113.8960 113.1730

112.5210 111.9240 111.3580 110.5590 110.3930

109.9330 109.5770 109.2090 106.2100 108.5930

108.2810 107.9¢€80 107.7100 107.4730 107.1620

106.9430 106.7150 106.4770 106.2500 106.1240

105.8930 105.6€60 105.5410 105.31a0 105.1930

105.0620 104.8440 104.7250 104.€070 104.3770

104.3660 104.1400 104.0230 103.%050 103.7910

103.6730 103.5660 103.4520 103.3350 103.1450

103.1000 102.9130 102.8€680 102.6310 102.6450

102.5250 102.5160

% time vector (hr) for large breaks

0.0000 0.0847 0.08¢4 0.0821 0.0827 0.0214 0.0931 0.0947

0.09¢64 0.0981 0.09%7 0.1014 0.1031 0.1047 0.1064 0.1081 0.1097

0.1139 0.1306 0.1472 0.1639 0.1806 0.1%72 0.2139 0.2306 0.2472

0.2639 0.2806 0.2972 0.213%9 0.33206 0.3472 0.3639 0.3806 0.3972

0.4139 0.4306 0.4472 0.463%9 0.4806 0.4%72 0.5139 0.5306 0.547Z2

0.563% 0.5806 0.5972 0.€6129 0.€306 0.6472 0.6639 0.6806 0.6972

0.713% 0.7306 0.7472 0.763% 0.780& 0.7972 0.8139 0.8306¢ 0.8472

0.863% 0.8806 0.8972 0.9139 0.%30e 0.9472 0.92639 0.9806 0.997Z

1.0139 1.0306 1.0472 1.0632 1.0806 1.3¢611 1.6944 2.0278 2.3¢611

2.6944 3.0278 3.3611 3.6244 4.0278 4.3611 4.6944 5.0278 5.3611

5 6.0278 6.3611 €.6944 7.0278 7.3611 7.6944 £.0278 8.36l11

3 9.0278 9.3611 9.6%44 10.02782 20.0833 22.0833 44,0832 56.0333

5} 80.0833 92.0833 104.0833 116.0833 12§.0833 140.0833

1 164.0833 17€¢.0823 1858.0833 200.0833 Z12.0833

2 236.0833 248.0833 260.0833 272.0833 283.3333

n 308.333 319.4444 333.3333 344.4444 355.5556
380.5556 391.666€7 402.7778 416.6667 427.7778
452.7778 463.8889 475.0000 488.8889 500.0000
525.0000 536.1111 547.2222 561.1111 572.2222
597.2222 608.3333 619.4444 €632.3333 644.4444
669.4444 €80.5556 691.56€67 702.77738 716.€667

% Temperature (F) profile for large breaks

119.6113 213.5%295 242.3104 255.0268 255.7907 253.1617

252.9372 252.5390 251.9023 250.9733 249.7169 245.8824

235.98%¢6 224.0051 212.92495 203.5499 185.7225 179.5854

199.6048 174.8143 174.827¢6 177.351% 180.7405 183.2333

185.1644 186.4925 187.2579 ©187.8270 188.1924 188.4266

1838.5¢605 185.5934 188.504z2 188.3375 189.3187 189.7570
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189.0923 1228.5202 183.0148 167.5621 187.4103 127.0671
126.7330 186.4249 186.155% 186.7640 186.5012 186.2557
186.0555 185.9119 185.8265 185.1%062 185.6495 185.952¢
186.1052 187.8900 187.2673 187.5196 187.9119 187.9385
187.95954 188.0710 186.1647 188.2538 188.3365 185.4003
18%.09%¢ 188.9199 188.7439 188.5614 188.3¢22 188.1314
187.8597 187.5387 187.1€67 186.7559 178.4091 171.8762
lea.54C1 162.2238 158.1410 154.,9818 151.7¢73 148.9234
146.0834 143.739¢&7 141.¢054 139.5251 137.9852 126.4819
134.8865 136.9000 13¢.6489 135.3569 134.2103 133.2%41
132.4453 131.9467 32.0536 132.1915 131.3055 130.7%94¢6
130.2765 123.0489 118.1991 114.9095 112.4170 110.40%¢
108.7290 107.2834 106.015Z 104.885% 102.8671 102.9399
102.0590 101.3027 100.5720 9%.8294 95,2481 92.6461 58.0763

97.5362 97.0229 96.5339 96.0659 95.6474 95.1520 94.7720 94.4055
93.9€49 93,6254 92.2967 92.9000 92.5332 22.29853 92.0057 91.6547
91.3822 91.1168 90.7942 90.5432 90.2982 $9.9998 89.7¢71 89.5396
89.2¢20 89,0452 88.8328 88.5733 @8.3703 §8.1712 §7.9276¢ 87.736%
27.549d 87,3198 87,1328 86.9628 86.7457 £6.5753 86.407¢ ©5.2427
€6.0401

% MNPSH parameters:
(specify any # of pipe segments in common header)
» major HL variables

% absolute roughness of the pipe (ft)
0.00015

% Number of Pipe Segments

pipe diameters (ft)
.27 .95 1.27 .84 1.27 .99

[ali-

% pipe lengths (ft)
66.9€¢ 25.41 12.00 25.46 11.50 24.91

d
5.

header (ft)

pth
32 % LPST, HPSI, SERY

of comn
.65 2

n
E 2
ul 2

@ D
- =2
w0

B o

5

NEFSH required for each pump (ft water)

o

12 12 12 % LPSI, HPSI, SPRY
% minor HL variables

# of elbows, tees, entrances, and branches per pipe segment
[(# of 90 degree) (# of 45 degree) (# of gate valves) (# of entrances) (§ of
tee runs) (# of tee branches)]

o

o o

segment AB
segment BC
segment BD
segment DE
seqment DF
segment FG

WD L D s
oo o C oM
OO

<
(el el Sl
PO~ O C

% Newly Added Opticns

% Use 0ld Degas Routine? (0 = lo, 1 = Yes)

Use 0ld NP3H Rcutine? (0 = No, 1 = Yes)

< oow

% Use 0Old SI Pump Flow Egquation? (0 = Ho, 1 = Tes)

[

Use 0ld Strainer Properties? (0 = Lo, 1 = Yes)
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0

% Uge Common Random Numbers Across Frequency Replicatioens? (0 = Mo, 1 = Yes)
0

% Enable All Plots? (0 = Mo, 1 = Yes)

1

% Enable Parallel Calculations (0 = Ho, 1 = Yes)

% CAUTION - USE ONLY IF YOUR KNOW YQUR PC MEETS SPECIFICATIONS!!!!!

0

% Mumber of Parallel Threads

4

% Use Optimal Frequency Bins for 15 Freps (0 = Nc, 1 = ¥Yes)

1

% Use 0ld Debris Source Rate (Before Error Correction)? (0 = No, 1 = Yes)
1

% Use 0ld Latent Debris Transport Eguations (Before Error Correction)? (0 = Mo, 1 = Yes)
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% Define Case Folders (Main Project Folder)
"C:\Demo Plant”

% Define Working Folders
% Analysis Folder "(~/.../Case/Analysis)
"Analytic Results"

% Run Subfeolder (~/.../Case/Analysis/run)
"Tcrnado”

%2 Run Sub_Subfolder (~/.../Case/Analysis/run/run_sub)
"SIMCON"

% Run Sub_Sub_Subfclder (~/.../Case/Analysis/run/run_sub/run_sub_sub)
"Delta Pump Case 22 Shuffle"

% CAD Folder Name (~/.../Case/CAD)
"CAD Files"

% Concrete Sub-Folder (~/.../Case/CAD/Concrete)
"Concrete Data"

$ Equipment Sub-Folder (~/.../Case/CAD/Equipment)
"Equip Data” .

% Grating Sub-Folder (~/.../Case/CAD/Grating)
"Grating Data"

% Pipe Sub-Folder (~/.../Case/CAD/Pipes)
"Pipe Data"

% Fequency Folder (~/.../Case/Frequency)
"Freq Data”

% Break Frequency (~/.../Case/Frequency/Break)
"LOCA Frequency and Weld Inputs - 12-7-12 R1.xlsx”
%2 Break Fequency Table (~/.../Case/Frequency/Brealk/Table)
"LOCA Data"

-

Weld Case File (~/.../Casa/Frequency/Weld)
LOCA Frequency and Weld Inputs ~ 12-7-12 Rl.zlsz"

¢ Weld Case Table (~/.../Case/Freguency/Wsld/Table)
'Weld Table"

% multiplicative spatial unit conversions
% rectify all CAD elements for consistency
% applied to ALL length units within each CAD file

o

Concrete Multiplier
.0

—

oo

Equipment Multiplier
.0

=

Grating Multiplier

[l
o

% Pipe Multiplier
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LOCA bin definitions
(units consistent with freq dists and CAD data)

o

oe

List MNumber of Defined Brealk Size Limits
ie. SB,MB,LB (3 designaticns)

However more sizes are allowable

3

aeaR

2

List Sizes
.5 2.0 6.0

o (@R

<

CAD and Plotting Options (1/0 = Y/H)

Show CAD Reproduction

(o=

Show Concrete and Gratings

o0

=

Produce Intro Movie and Stap

o

-

Debris Passage Correlation

o

Sample Flow Rates

o

E

Random Input Distributions

o

e

701 PRadial Inflation Factor(Flotting Only)
0

o

% Z0I Plotting Interval (# of breaks between plots)

% spatial resolution for discretizing insulation

NOC-AE-14003081
Non-ProprietaryCASA22 JT4 Page 3 of 20

% (must repeat weld target sort if these are changed. delete all master

files and rerun with new dell and Wangbin)

Linear BResclution (in.)

a2
3
3

$Azimuthal Bins in 2 Pi Radians on Pipes
iz

%

Head Loss Option
porosity calc (1/2 = vol./ mass weighting)

o

% (vol weighting was found to be more conservative)

1

% __________________________________________________________________________
% Synonyms tables for nonstandard welds, hangars and valves and Equipment

% Number of valve syncnyms

5

% Valve Synonyms

Valve VALVE MOV XRH FCV

Number of Hangar Labels

4

% Hangar Synconyms

Hangar Hanger HL AF GU 5S SH RR PRH

(-

"Work Point"™ "work point" "Work point" "work Point”

% Number of Weld Synonyms

T

"WORK POINT"
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[

% Weld Synonyms
FW Weld WELD FS

e

Number of Steam Generator Synonyms

Lo

Steam Gensrator Synonyms
G SteamGenerator

[F20-5

% Number of Reactor Coclant Pump Synonyms

o

% Reactor Coclant Pump Synonyms
PCP ReactorCoolantPump

% Number of Pressurizer Synonyms
3
Pressurizer Synonyms

5
FZR PRZR Pressurizer

% Number of RHR Synonyms
A

an

RHR Synonyms
RHR ResidualHeatRemoval

o

%Statistics Sampling Options

3Sampling Method
(0/1/2/3 = CASA default / MatLab default / shuffle / read file)

of

ro

%#If Option 3 specified, set file name in case folder below
3If not LEAVE BLANK

ol

max # LHS bins in LLOCA for max DEGE (DEGB counts as 1)
Nmaxbrk = => 2044 total brealks
Mmaxbrk = 2100 total breaks
Nmaxbrk 2250 total breaks
Nmaxbrk = 3070 total brealks

o0 P oo
Il
VARV

i
—

]
QU Wb
I
v

(S,

# LHS replicates (batches) for each frequency CCDF
0

b @

e

# epistemic freq envelope samples i
current models process ~110 cases per minute
5

o

-

a0

logarithmic base for sampling epistemic frequency envelope

\N)

20

lower limit of highest epistemic frequency bin
99

o

2

% # interpolation pts in each break freq ccdf
1000

Q

% logarithmic base for sampling break size
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$Insulation Characteristics

% Number of Low Density Fiberglass Zones
3

Redacted

Humber of Debris Types

QO o

% Debris Types
NUKON HUKON_Z MICROTHERM RMI LEAD "THERMAL WRAP" I0Z ALEYD

2D

o e

bris treated as LDFG
/0 -->» yes/no

e
1
1000100

—

%Debris treated as microtherm
1/0 --> yes/no
0100000

o

o

@

Damage Radii with statistics definitions
Material ¥ Statistics
random-variable definitions:
(1) first parameter (mean/geom mean/mean)
(Z) second parameter (std dev/geom std dev) (zero sigma returns mean)
(3) lower limit
(4) upper limit
(5) library distribution (1/2Z/3 normal/empirical/TBD ...)
(6) conservative directicn (0/1 = low/hi)
(7) logarithmic sample base (0 = linear scale)
(8 ...) empirical pdf must provide equal # of x then y values,
first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of xy pairs

2 ~ a

ie. below where 3 pairs are 1 2 3 4 5 ¢

a

2>
00 992999 2 0012 3465 ¢

AP o O oF oF of 0 of of of oY of
Il

oa* oe

[

~1
o
o
(Yol
D

9569 1 0 0

~]
<

0

\Xel

9999 1 0 0

[ale]

.6 0 099999 1 00

0 0 99299 1 0 0

0 0 99992 1 0 0

7 0 0 929993 100

R el = = I e N e R e S Ry O]
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% Debris Properties Table

(denote particulate/fiber = sphere/cylinder = 1/2)

(do NOT add to or reorder this list unless code is modified)

(inventory of fibers with cylindrical geom must be given in ft*3)

% (can 'fake' the diameter to match a given Sv using std geom formulas)
(inventory of particulates with spherical geom must be given in lbm)
(this list MUST include every debris type of interest)
(if unknown, set "manufactured” density of particulate to ~20% of Rho_mat)
(based on comparison of FeQZ to BWR sludge compaction density)

%'label’ DebrisPropi 'Geom! 'Diam' 'Fho mat' 'Rho_mfc’
% native units 'sph,cyl’' 'um' "lbm/ft”3' 'lbm/£ft"3"
% calc units 'sph,cyl’ 'm' 'kg/m~3" 'kg/m" 3"
"LDFG - fines" 2 7 175 2.4
"LDFG - small" z 7 175 2.4
"LDFG - large" 2 7 2.4
" - — Ei) Faw ] = o)
UTh:$ - ;ioz . 7 g 2744 Diameters of SiO2 and TiO2
erm - TiO7" 1 2 o are improperly reversed
"QualCcat Pl o 36.66
"QualCoat - IOZ" 1 10 208 gl.1z2
"Crud" 1 15 350 70.0
"UQCoat - epoxnyfine” 1 152 124 48.36
"UQCcat - epouzyFchp” 1 1143 124 48.36
"UQCoat - epoxySchp” 1 1142 124 46.3
"UQCoat - epoxyLchp” 1 1143 124 48.3¢6
"UQCoat - epoxyCrls™ 1 1143 124 48.36
"UnQualCecat - alkyd” 1 10 207 80.73
"UnQualCoat ~ enamel” 1 10 93 36.27
"UnQualCoat - I1I0zZ" 1 10 244 95.1¢
"Latent - particulate™ 1 17.3 169 33.80
"Latent - fiber” 2 7 175 2.4
% microTherm constituents (low density concrete with fiber binder)
¢ mfc'd density (lbm/ft3)
15.0
% mass fraction filamentsflf read
0.03
% mass fraction of Si02
0.58
% mass fraction of TiOZ
0.39
% debris type start and stcp times (min after break)
% (rate assumed to be uniform from Tstart to Tend)
% (rate calc uses inventories defined above)
% (introduce "instant" sources over 1 delT)
3 (debris from UQCoat cannot have Tstartsrc=0)
5 (timing is presently independent of break size)
% Start Times
0 0 0 0 0 0 0 0 0 10
10 10 10 10 10 10 10 0 0
% Stop Times
10 10 10 10 10 10 10 10 10 2160
2160 2160 2160 2160 2160 21€0 2160 10 10

% MNoninsulation Debris Quantities

<3

random-variable definitions: _
(1) first parameter (mean/gecm mean/mean)
(2) second parameter (std dev/gsom std dev) (zZerc sigma returns mean)

s

o
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% (3) lower limit

% (4) upper limit

% (5) library distribution (1/2/2 = normal/empirical/TBD ...)

% (6) conservative direction (0/1 = low/hi)

% (7)) logarithmic sample base (0 = linear scale)

5 (B .) empirical pdf must provide equal # of = then y values,

first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of xy pairs
ie. below where 3 pairs are 1 2 3 4 5 6

o

@ de

o A2

=M

8 0 99999 2 00123456
% qual epoxy in ZOI (1lbm)

105 00 93999 1 0 0

gqual IOZ in ZOI (lbm)

9 00 59999 1 00

crud fines (lbm)

4 0 0 99993 1 0 0

[l

unqual epoxy fine (lbm)
(uniform dist

-
P

34 0 117 234 2 0 0 117 224 0.5 0.5

LY N o

unqual epoxy fine chip (1bm)
(uniform dist)

e

B I W
I

0

w

0 355 709 2 0 0 355 709 0.5 0.5

% unqual epoxy small chip (1lbm)
(uniform dist)

2

80 0 90 180 2 0 0 90 180 0.5 0.5

= b0 o

ungqual epoxy large chip (lbm)
(uniform dist)

o0 N

W N

2
91 ¢ 196 391 2 0 0 196 291 0.5 0.5

o

unqual epomy curls (lbm)
(uniform dist)

91 0 196 391 2 0 0 196 331 0.5 0.5

w Moo

% unqual alkyd (lbm)
1
271 0 0 99939 1 0 0

% unqual enamel (lbm)
1
267 0 0 99999 1 0 0

ungual IOZ (1lbm)

W = oo

69 0 0 29999 1 Q0 0

% latent pariculate (lbm)
1
170 0 0 99999 1 Q0 O

% latent fiber (ft"3)
1
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12.5 0 0 99999 1 0 0
% Time points aleng accident progression
% {assume all trains of injection on initially, w/spray on setpoint trip)

(assume HP3I and LFSI both run, but LPSI flow negligible until depress)
2 (1 of 3 spray pumps can be turned off, all HPSI can be turned off for M,L)
% (for degraded condition with < max trains, DON'T exercise any options)

ma= time of interest (hr)
6

L oae

gr++x+fRecirculation Timeg*+***++
$Number of break sizes for recirc table

7

3Recirc Time Table

1.5 24 6 8 12 27.5 %Break Size (in.)

337 79 56 44 38 31 30 %Time to recirc (min)

**:l—:":l—n“other LOCA Timesz‘rﬁr:&ﬁ-*—:"*:‘r**

time to ONE spray pump off (min) (S,M,L)

(if 0.0, MO spray pumps run)

With Statistics )

One Row for each size designation (see LOCA hin definitions)

AP T e oo

o

% random-variable definitions:

% (1) first parameter (mean/geom mean/mean)

% (2) second parameter (std dev/geom std dev) (zero sigma returns mean)
% (3) lower limit

3 (4) upper limit
% (5) library distribution (1/2/3 = normal/empirical/TBD ...)
% (6) conservative direction (0/1 = low/hi)
3 (7) logarithmic sample bhase (0 = linear scale)
% (8 .} empirical pdf must provide equal # of = then y values,
% first four entries are ignored.
% Provide distribution type
% 1f (2) or empirical provide number of =y pairs

% ie. below where 3 pairs are 1 2 32 4 5 8

€2 3

31 0 0 99999 2 001 2 3 45 ¢

1

0 0 0 99993 1 0 0

1

20 5 0 99999 1 0 0

1

20 5 0 99549 1 0 0

time tc ALL spray pumps off (min) (5,M,L)
One Row for each size designation (see LOCA bin definitions)
randem-variable definitions:
(1) first parameter (mean/geom mean/mean)
2) second parameter (std dev/geom std dev) (zero sigma returns mean)

POCI A o

o

(
%  (3) lower limit
% (4) upper limit
% (5) library distributicn (1/2/3 = normal/empirical/TBD ...)
2 (€¢) conservative direction (0/1 = laow/hi)
% (7) logarithmic sample base (0 = linear scale)
(g .) empirical pdf must provide equal # of = then y values,

o oW

first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. below where 3 pairs are 1 2 3 4 5 &

fUCIe S -

o)

3 .
00 99999 2 0 0123456

= oae

3%0 420100

Ko}
(e}
w

90 10 390 4201 0 0

=W e w



Attachment 9 NOC-AE-14003081
Non-ProprietaryCASA22 1T4 Page 9 of 20

390 15 330 450 1 0 0

o

time to retire 1 full train (min) (S,M,L)

(this probh never happens, keep as option)

(it would be the train with spray off already)
One Row for each size designation (see LOCA bin definitions)
random~-variable definitions:

(1) first parameter (mean/geom mean/mean)

(2) second parameter (std dev/geom std dev) (zero sigma returns mean)

o0 o

Sl o

[

% (3) lower limit

¢ (4) upper limit

% (5) library distribution (1/2/3 = normal/empirical/TED ...)
% (6) conservative direction (0/1 = low/hi)

% (7) logarithmic sample base (0 = linear scale)

3 (& .) empirical pdf must provide equal # of = then y values,
% first four entries are ignored.

% Provide distribution type

¢ 1f (2) or empirical provide number of =y pairs

% 1le. belcw where 3 pairs are 1 2 2 4 5 &

%2 3

%1 0 0 99999 2 001 23456

1

99999 0 0 99999 1 0 0O

1

99999 0 0 99999 1 0 0

1

99999 0 0 99999 1 0 0

=5

earliest time for chem prod (min) ($,M,L)
One Row for sach size designation (see LOCA bin definiticns)
random-variable definitions:
(1) first parameter (mean/geom mean/mean)
second parameter (std dev/geom std dev) (zerc sigma returns mean)

[

& o

(2)
(3) lower limit
%  (4) upper limit
% (5) library distribution (1/2/3 = normal/empirical/TBD ...)
2 (6) conservative direction (0/1 = low/hi)
% (7) logarithmic sample base (0 = linear scale)
% (8 ...) empirical pdf must provide egual # of = then y values,
% ’ first four entries are ignored.
% Provide distribution type
%2 if (2) or empirical provide number of ¥y pairs
% 1le. below where 3 pairs are 1 2 3 4 5 6
22 3
%1 0 0 999929 2 00 1 2 3 45 6
1
000 99929 1 00
1
000 99999 1 00
1
00 0 99999 1 0 0

20

time to hot leg injection (min) (S,M,L)

% One Row for each size designation (ses LOCA bin definitions)

% randcm-variable definitions:

% (1) first parameter (mean/geom mean/mean)

%  (2) second parameter’ (std dev/geom std dev) (zero sigma returns mean)
% (3) lower limit

% (4) upper limit

% (5) library distribution (1/2/3 = normal/empirical/TBD ...}

% (©6) conservative direction (0/1 = low/hi)

% (7) leogarithmic sample base (0 = linear scale)

5 (8 ...) empirical pdf must provide equal # of x then y values,
% first four entries are ignored.

% Provide distributicn type

% 1if (2) or empirical provide number of xy pairs
% 1ie. below where 3 pairs are 1 2 3 4 5 6

0095999 2 0012345¢6
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LY M) LW IN WD

o

A A o o de

AU dC g oP af o

S

P

2~

=R

o

N

A0 of a0 AT dR GF o

af e

a0 oo

@ o\?

oL

)W L o

2
"0 0 345 360 2 0 0 345 3€0 0.5 0.5
o
60 0 245 360 2 0 0 345 360 0.5 0.5
60 0 245 260 2 0 0 345 360 0.5 0.5

Chemical Product Variables

pool temp (degF) form

With statistics

where chem prods

NOC-AE-14003081
Non-ProprietaryCASA22 JT4 Page 10 of 20

random-variable definitions:
(1) first parameter (mean/geom mean/mean)
(2) second parameter (std dev/geom std dev) (zero sigma returns mean)
(3) lower limit
(4) upper limit
(5) library distribution (1/2/3 = normal/empirical/TBD ...)
(€) conservative direction (0/1 = low/hi)
(7) logarithmic sample base= (0 = linear scale)
(8 .) empirical pdf must provide equal # of = then y wvalues,
first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. below where 3 pairs are 1 2 3 4 5 &
23
10099999 20012 345¢6
40 5 0 99939 1 0 0
bump factor for chems when t>=Tchem and T<=ChemTemp (S,M,L)
(spec mean as if min=0, but set min and max to shifted range)
(preselect mean and max to set desired tail prcob in last sample pt)
random-variable definitions:
(1) first parameter (mean/geom msan/mean)
(2) second parameter (std dev/geom std dev) (zero sigma returns mean)
(3) lower limit
(4) upper limit
(5) library distribution (1/2/3 = ncrmal/empirical/TBD ...)
(6) conservative direction (C/1 = low/hi)
(7) logarithmic sample base (0 = linear scale)
(8 .) empirical pdf must provide equal # of = then y values,
first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. below where 3 pairs are 1 2 3 4 5 ¢
z 3
10099999 20012 3456
25 0.64 1 15.32 31 10 % truncated exponential
50 0.44444 1 18.2 2 1 10 1 2 0.5 0.5 % truncated exponential
.00 0.25 1 24 31 10110 1 0.5 % truncated expconential

thresholds of concern

(logical distribution functions. MNOT part of sequence variability)

random-variable definitions:
(1) first parameter (mean/geom mean/mean)
(2) second parameter (std dev/geom std dev)

(zero sigma returns mean)

normal/empirical/TBD ...)

(3) lower limit

(4) upper limit

(5) library distributicn (1/2/3 =

(6) conservative direction (0/1 = low/hi)

(7) logarithmic sample base (0 = linear scale)
(& .) empirical pdf must provide equal # of =

then y values,



Attachment 9

ar o

a2

e o

o

3
1
9

2
1

%

%
1
9

3 e e

WD ooR

oo

first four entries are ignored.

FProvide distribution type
if (2) cr empirical provide number of
=
7

ie. below where 3 pairs are 1 2 3 4
2 .

4y pairs

6

23 . .

10099999 2200123456

core blockage limit (g/FA) HL breaks

9999 0 0 01 00

core blockage limit (g/FA) CL break

9992 0 0 C 100

boron ppt limit (g/FA) for HL brk before HL inject
(should never fail by this mode)

9999 0 00O 1 00

boron ppt limit (g/FA) for CL brk before HL injection

5000100

limit for strainer buckling (ft hZo)

void fraction at pump inlet (@ train)

02000100

NOC-AE-14003081
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G o ———— e ——— e

%

a0

P e

e

A

)

LA e A Qe o o o L S

o0 o

Plant State Table Data

Operable Trains
Train ¥ Pump Matrix

three trains operable (Case 01)

lpsi hpsi spray
1 1 1 %A
1 1 1 3B
1 1 1 3C

two trains operable (Case 22)

lpsi hpsi spray
1 1 1 %A

1 1 1 %B

0 0 0 2C

one ftrain operable (Case 43)

lpsi hpsi spray

1 1 1 %A

0 0 0 %B

0 0 0 =C

two LHSI pumps failed (Case 09)

lpsi hpsi spray
1 1 1 %A
0 1 1 %BE
0 1 1 %C

one train fail + one additiomal LHSI fail (Case 26)

lpsi hpsi spray
1 1 1 3A
o] 1 1 3B
0 0 0 3C
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# reactor coolant pumps (in CAD)

B ooe

# pressurizers (in CAD)

oo

i
S

RHE pumps (in CAD)
% # steam generators (in CAD)

% time increment for evaluation (min)

* misc debris area (f£t*2) total in containment
1

100 0 0 99999 1 0 O

% fraction of misc debris overlap (arrives @ tO0)

0.2

SO

thin-bed thickness (in)

L0625

o

oo

clip 201 with walls (1/0 = y/n)

=

const fiber filtration eff in fuel
.0

e

=

w2

strainer height (ft)
.25

w

containment rel humidity
.00

= e

o2

sump rel humidity
1.00

% # fuel assemblies

193

% inflation of delP before chem bump
1

51110100

gvr+triMin Flow to Cool Core*®srdsddetrtitdd

¢lumber of time and flow rate points

w

0
Time post SCRAM (hr)
Must be egual to number of tim= and flow rate pcints

e

Pl

0.0028 0.0042 0.005¢
0.0111 0.0167 0.0z222
0.0278 0.0417 0.05%56
0.1111 0.1€67 0.2222
0.2778 0.4167 0.5556
1.1111 1.¢6667 2.2222
2.777¢ 4,1667 5.555¢€
11.1111 16.6667 22.z2222
27.7778 41.¢667 111.1111
166.6667 222.222 277.7778

$% Flow Rate (gpm)
% Must be equal to number of time and flow rate points

NOC-AE-14003081
Non-ProprietaryCASA22 JT4 Page 12 of 20
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1414.7000 1323.5000 1260.9000 1113.4000 1030.5000

973.3000 931.3000 859.3000 812.3000 711.0000
654.7000 614.2000 561.8000 523.1000 480.9000
38&.1000 342.4000 315.1000 295.7000 265.1000
245.5000 204.2000 182.7000 16&.7000 15&8.1000
132.8000 99.0000 §4.1000 74.4000 67.7000

%**********Special Weld Tk F ok kb kb h ok ok k

single-case tracer (weld location name - from table)
specialweld = '31-RC-1102-NS5-1.1";

If special weld input select 1 else 0

If 1 write weld name
else leave blank

o A O g P of

% nominal pool volume (ft*3) and area (ft"2)

% (uniform distribution between min and max pool volumes - S,M,L)
22

0000200 43464 €1993 .5 .5 2SBLOCA

2 2

0000200 39533 62444 .5 .5 %MBLOCA

2z

0000200 45201 69262 .5 .5 3LBELOCA

% Pool Area (£L°2)

12301

o

clean strainer attributes

clean area of ONE strainer (ft"2)
.8185e+003

clean area of one OLD strainer (ft"2)
x155.4

o = e

oo

% mar clean strainer head loss (£t hZo)

% single pump runout volume rates (gpm) (S, M, L)
% high-pressure max injection rates

1620
% low-pressure injecticn rate

2800
% Containment Spray Rate (all states except Case 43)
n -
0 0 1932 2350 =2 ¢ 0 1932 2350 0.5 0.5
22
0 0 1932 2350 2 0 0 193~ 2350 0.5 0.5
s oA
0 0 1932 2350 2 0 0 1932 2350 0.5 0.5

o
(@]

ontainment Spray Rate (Casze 432)

o

(el R

o2

2080 2600 2 0 0 2080 2600 0.5 0.5

o

QMM

o

2080 Z€00 2 0 O 2080 2600 0,5 0.5

(a3 VI el V]

2080 2600 Z 0 0 2080 2600 0.5 0.5

% geometric lecading table for a single train:

% thickness = (in) and strainer area A(ft"2) as functions of debris wvolume
% V(ft~3). see supplementary routine StrainerArea for geometry definiticn
% and assumptions. must be single-valued functions. May be slight mismatch

% in compression for thickness estimaticn between this table and delP routine,
% but low flow rate indicates low fiber compression.

% V(ft"3) z(in) A (ft"2)
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% switch table on/off = 1/0, list length of table
5 1f 0 a flat approzimation will be used
3 for old strainers

1 I8

¢ Table Values

% If Table off leave blank

0 0 1.8185e+003
8.1790e+001 5.0000e-001 4.1900e+002
8.1800e+001 5.0100e-001 4.,1531e+002
2.8016e+002 §5.1421e+000 4.4718e+002
4.,7853e+002 1.5783e+001 5.9256e+002
G.76892+002 2.3424e+001 7.4763e+002
§.7526e+002 3.1065e+001 9.12532+002
1.0736e+003 3.8706e+001 1.0871e+003
1.2720e+003 4.6248e+001 1.2714=2+003
1.47032e+003 5.398%e+001 1.4655e+003
1.6687e+003 &.1¢30e+001 1.6692e+003
1.8671e+003 €.9271e+001 1.8827e+003
2.0654e+003 7.691Ze+001 Z2.1060e+003
2.26382+003 §.45532+001 2.328%2+003
2.4622e+003 9.2194e+001 2.5816e+003
2.6605e+003 9.9835e+001 2.8241e+003
2.8589%e+003 1.0748e+002 3.0962e+003
3.0573e+003 1.1512e+002 3.3681e+003
3.2556e+003 1.227€6e+002 3.6497e+003
3.4540e+003 1.3040e+002 3.9411e+003
3.6524e+003 1.3804e+002 4.2422e+003
3.8507e+003 1.4568e+00Z 4.5530e+003
4.04%91e+003 1.533C2e+002 4.8735e+003
4.2474e+003 1.€096e+002 5.2038e+003
4.4452e4+003 1.6860e+002 5.5438e+003
4.6442e+003 1.7625e+002 5.89335e+003
4.8425e+003 1.8389%e+002 6.2530e+003
5.040%2+003 1.91532+00Z 6.6222e+003

% initiating event frequency and bounded Johnson fit
NUREG-1829 current-day exceedance frequencies (without SG breaks)
(# breaks/cal yr of sizes > i)

% Interpolated values for LOCA bins MUST be consistent with LOCAbins def
% UT Austin fit of epistemic envelcope using bounded Johnson pdf.
% Parameters MUST be listed in column order {gamma,delta,=i,lamda)

% each row varies by size, each column varies by %ile (then transposed)

% Brealk Frequency Table Name
Present-Day Exceedance Frequsncy”

50

Break Sices in Ascending Order
These are fixzed values

For Documentation Purpose only
0.5 1.625 2 3 6 7 14 31

oo

o

% Frequency Table

% These are fized values

% For Documentation Purpose only

% Break Size % Percentile

5.8e-5 5.0e-6 3.692-6 2.le-7 6.30e~-g% 1l.4e-8 4.1e-10 3.5%e-11 % 5th %ile
€.3e-4 3.9e-5 6.57e-5 3.4de-%6 1.08e-6 3.1le-7 1.Z2e~08 1.2e-09 % 50th %ile
1.%-3 4.2e-4 3.10e-4 1.62-5 5.20e-¢€ 1l.6e-6 2.0e-07 2.9e-08 % mean
7.1e-3 1.6e-~3 1.18e-3 €.le-5 1.98e-5 &.le-6 5.8e~07 8.1e-08 % 95th %ile

Eg

Table Percentile Values
.05 0.5 NaM 0.95% % Don't Use Mean for Fitting

<

@

Johnson Parameters

These are fixed values

For Documentation Purpose only

gamma delta e lambda

o o

o
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.€50950E+00
.646304E+00
.646308E+00
.646605E+00
.646403E+00
.645739E+00
.645211E+00
.64507ZE+00

.256964E-01
.5935%13E-01
.593851E-01
.589467E-01
.566256E-01
.487957E-01
.587840E-01
.343493E-01

.117000E-05
.530000E-06
.&70000E-06
.200000E-07
.000000E-08
.023625E-093
.8§92430E-10
.636770E-11

.420000E-02
.200000E-03
.360550E-03
.220000E-04
.965000E-05
.220000E-05
.160000E-0¢
.600000E~0Q7

el e
[ O T OV I SN S SN S S |
SR TN S N USRS BV Y
o W W

a0

Strainer-Test Penetration Parameters

a0

area of test module (ft"2)
1.44

[Nely-3

fraction of sheddable debris
(uniform empirical) - (unitless)

of o2

[@2NON]
[N

00200 0.00556 0.0272 0.5 0.5

o0

shedding rate (1/min)
(uniform empirical)
2
000200 0.008236 0.0546 0.5 0.5

< N e

50

filter efficiency per g (slope)
(uniform empirical)

o3

Il

000200 0.00033%9 0.003723 0.5 0.5

[l ]

oA

filter fit cut point (g)
(uniform empirical)

O oo
o

0 0200 790 880 0.5 0.5

initial filter eff (intercept)
(uniform empirical)

o

S Py

(a2 ]

00200 0.656 0.706 0.5 0.5

PR

filter efficiency match pt
(set equal to 1.0 always)

[y

000100

filter exp rate const (1/g)
(bimodal empirical)

[ RN

o W

00210 0.0011254 0.0013075 0.031787 0.10000 0.45000 0.1000

% Debris Transport Factors
2 (enter conservative values here, random variables populated below)

Z0I-generated debris
(LDFG fines, LDFG small, LDFG large, uTherm fines, qual coat fines, crud fines)
(columns must ALWAYS be defined in this order left to right)
(rows must ALWAYS be defined in this order top to bottom)
(present values from Vol 3 for SG compartment break)

e e o o

o

el

these factors were used for Full Batch 2

0.70 0.60 0.22 0.70 0.70 0.70 %F_BD upr
0.30 0.25 0.00 0.30 0.30 0.30 $F_ED_lur
0.53 0.27 D.00 0.53 0.52 0.53 %F_WD_UCin
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0.47 0.19 0.00 .47 0.47 0.47 %F _WD_UCan

0.00 0.27 0.00 0.00 0.00 0.00 %F WD _BCin

0.00 0.00 0.00 0.00 0.00 0.00C ¢F_WD BCan

0.02 0.00 0.00 0.02 0.02 0.02 %F_PF_sump

0.05 0.00 0.00 0.05 0.05 0.05 %F PF_nact

1.00 0.64 0.00 1.00 1.00 1.00 %F Rcrc_lwr

1.00 0.64 0.00 1.00 1.00 1.00 " Rcrc_WDin

1.00 0.58 0.00 1.00 1.00 1.00 _Rcrc_WDan

0.00 0.01 0.01 0.00 0.00 Q.00 tF_Ersn_spry

0.00 0.07 0.07 0.00 0.00 0.00 $F_Ersn_pool

% Unqualified coatings outside ZOI

% (epoxy fines, epouy fine chips, epony small chips, epony large chips,
% epoxy curls, allkyd, baked enamesl, I0QZ fines)
% (columns must ALWAYS be defined in this order left to right)
% {rows must ALWAYS be defined in this order top to bottom)

% (present values from Vel 3 for MB/LELOCA in SG compartment)
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 % F_fail

0.15 0.1% 0.15 0.1% 0.15 0.54 Q.00 0.82 E_upr

0.02 0.02 0.02 0.02 0.02 0.46 1.00 0.17 F lwr

0.83 0.83 0.83 0.832 0.83 0.00 0.00 0.00 F R

0.06¢ 0.06 0.06 0.06 0.0¢ C.06 0.00 0.0€ : F_spry

1.00 0.41 0.00 0.00 1.00 1.00 1.00 1.00 % F_rcrc

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0C % F_Rxrcrc

% Latent Debris

% {particulate, fiber)

2 (columns must ALWAYS be defined in this order left to right)
% (rows must ALWAYS be defined in this order top to bottom)

% (present values from Vol 3 for SG compartment)

0.00 0.00 $F BD_upr (1)

1.00 1.00 $F _BD_lwr (2)

1.00 1.00 $F WD (3)

0.02 0.02 %F_PF_sump (4)

0.05 0.05 %F_PF_nact (5)

1.60 1.00 5F_Rcrc_lwr (6)

&

:Time and Temperature Data

%#Number of Time and Temperature Data
162

R

time vector (hr) for small-break te
(FIRST entry is assumed Z2BE t=0.
(time dependent temps ARE currentl

@

I

20

Points

mperature profile
onstant-value extrapclation imposed.
y used in calc, one history for each LOCA)

x time vector (hour) for small (and medium) breaks

0.0000 0.0€47 0.0864 0.0881 0.089%7 0.0914 0.0931 0.0947
Q.09¢4 0.0981 0.09%7 0.1014 0.1031 0.1047 0.1064 0.1081
0.1097 0.1139 0.1306 0.1472 0.1%39 0.180& 0.1%72 0.2139
0.2306 0.2472 0.263% 0.23806 0.29%72 0.313%9 0.3306 0.3472
0.3639 0.3806 0.3972 0.413% 0.4306 0.4472 0.4639 0.480¢
0.4972 0.51329 0.5306 0.5472 (0.563% 0.5806 0.5972 0.6139
0.630¢ 0.6472 0.6639 0.6806 0.6972 0.7139 0.7306 0.7472
0.7639% 0.7806¢ 0.79%7Z 0.8139 0.8306 0.8472 0.8¢633 0.8806
0.8972 0.9139 0.9306 0.9472 0.9639 0.9806 0.9972 1.0139
1.0306 1.0472 1.0639 1.0806 1.3611 1.6944 2.0278 2.3611
2.6944 3.027¢ 3.3611 3.6944 4.0278 4.3611 4.6944 5.0278
5.3611 5.6944 &.0278 €.3611 ¢.6944 7.0278 7.3611 7.6944
2.0278 £.3611 8.6944 9.0278 9.3611 9.6%44 10.027% 20.0833
32.0833 44,0833 56.0833 68.0833 20.0833 92,0833 104.0a33
116.0833 128.0833 140.0833 152.0833 164.0833
176.08333 188.0833 200.0833 212.0833 224.0833
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236.0823 248.0833 2€0.0833 272.0833 283.333
297.2222 308.3333 319.4444 333.3332 344.4444
355.5556 369.4444 380.5556 321.¢66487 402.7778
416.6667 427.7778 438.8889 452.7778 163.8889
475.0000 482.8889 500.0000 511.1111 525.0000
536.1111 547.2222 561.1111 h72.2222 583.3333
597.2222 608.3333 €19.4444 633.3333 644.4444
655.555¢ 669.4444 €80.5556 631.6667 702.7778
71€.6687

% temperature (F) profile for small (and medium) breaks
119.6000 131.2987 140.1689 150.3214 156.1240
159.2343 162.1567 164.5680 166.6937 16&.5685
170.245 171.7175 172.5577 174.0415 174.9570
175.7084 176.3081 177.5299 1€4.4935 132.7076
124.084¢8 123.6914 123.5988 123.5641 123.5529
124.4938 127.6399 29.7484 131.0391 149.8002
158.2393 lez.7¢24 165.49¢0 167.3851 165.668¢
169.7687 170.9814 171.99932 172.8771 173.7150
174.4535 175.0903 175.€074 176.0061 176.2923
176.4625 176.4855 176.391¢ 176.2055 175.94¢68
175.61%4 175.2411 174.8242 174.3902 173.9374
173.4284 172.8459 172.2319 171.6143 171.0143
170.4%48 169.9507 169.5034 165.1086 168.7661
l62.4324 1658.2551 168.0847 1/7.9707 1a7.9020
167.8705 1R7.8665 167.8947 167.9451 168.0131
165.0978 170.0807 170.960¢6 171.4105 170.8721
169.8110 1e8.794z2 168.113Z2 165.3090 led4.1228
163.0112 161.443¢ 159.9385 15§.1298 158.4517
156.570¢ 151.6937 163.7090 160.9624 158.1118
156.1579 154.6151 153.2333 151.%641 150.8191
149.7667 148.7924 147.8€49 136.2030 125.0230
124.9750 122.1450 120.1310C 118.4710 117.3160
116.4930 115.6160 114.7100C 113.8%60 113.1730
112.5210 111.9240 111.3580 110.85%0 110.3930
10%.9930 109.5770 109.2050 108.9100 108.5930
108.2810 107.9680 107.7100 107.4730 107.1820
106.9430 106.7150 106.4770 106.2500 106.1240
105.8930 105.6660 105.5410 105.3160 105.1930
105.0690 104.€440 104.7250 104.6070 104.3770
104.3660 104.1400 104.0230 103.9050 103.7910
103.6730 102.5660 103.4520 103.3350 103.1450
103.1000 102.9130 102.8680 102.6810 102.6450
102.5250 102.5160

o

time vector (hr) for medium (and small) breal temperature profile

% (FIRST entry is assumed 2BE t=0. constant-value extrapolation imposed.
0.0000 0.0247 0.0864 0.0881 0.08%27 0.0914 0.0931 0.0947
0.0964 0.0981 0.09%7 0.1014 0.1031 0.1047 0.1064 0.10%1
0.1097 0.112% 0.130¢& 0.1472 0.1639 0.1806 0.1972 0.2139
0.2306 0.2472 0.Z639% 0.2806 0.2972 0.3139 0.3306 0.3472
0.3629 0.3806 0.3972 0.4139 0.4306 0.4472 0.4639 0.480¢
0.4972 0.513% 0.5306 0.5472 0.5632 0.5306 0.5972 0.6139
0.6306 0.6472 0.6639 0.6806 0.6972 0.7139 0.7306 0.7472
0.763% 0.7806 0.7972 0.8139 0.8306 0.85472 0.8639 0.8806
0.€%72 0.%213% 0.9306 0.9472 0.9%9639 0.9806 0.9972 1.0139
1.0306 1.0472 1.063% 1.0806 1.3611 1.6944 <2.0278 2.3€¢l1
2.6944 3.0278 3.3611 3.6944 4.0278 4.3811 4.6944 5.0278
5.3611 5.6%44 €.0278 6.3611 6.69%44 7.0278 7.36ll 7.6944
8.027¢ €.3611 8.6%44 9.0278 9.3611 9.6944 10.0278 20.0833
32.0833 44.0833 56.0832 68.0833 €0.0833 92.0833 104.0833
116.0833 128.0833 140.0833 152.0833 1¢4.0833
176.0833 128.0833 200.0833 212.0833 224.0833
23¢.0833 248.0833 260.0833 272.0833 283.3333
297.2222 308.3333 319.4444 33.3333 344.4444
355.555¢6 369.4444 380.5556 391.6667 402.7773
416.6667 427.7778 438.8869 452.777¢8 463.2889
475.0000 428.8839 500.0000 511.1111 525.0000
536.1111 547.2222 561.1111 572.2222 533.3333
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597.2222 508.3233 619.4444 633.3333 644.4444

655.5556 669.4444 280.5556 691.6667 702.7778

716.6667

% Temperature (F) profile for medium breaks

119.6000 131.298 140.1689 50.3314 156.1240

159.2343 1€2.1567 164.5680 166.6937 168.5685

170.2457 171.717% 172.9377 174.0415 174.9570

175.7084 176.3081 177.5299 164.4935 132.707¢6

124.0848 123.6914 123.598¢8 123.5641 123.5529

124.4928 127.6399 129.7424 131.0391 149.8002

158.2393 162.7694 165.4960 167.3851 168.6688

169.7687 170.9814 171.9993 172.3771 173.7150

174.4595 175.0903 175.6074 17¢.0061 176.2923

176.462% 176.4855 176.3%1¢@ 176.2055 175.9468

175.6154 175.2411 174.8243 174.39%02 173.9374

173.4284 172.845° 172.2319 171.6143 171.0143

170.4548 169.9507 169.5024 169.1086 168.7661

1685.482 leg.2551 165.0847 167.9707 167.9020

167.8705 167.8665 167.8947 167.9451 168.0131

168.0978 170.0607 170.9606 171.4105 170.8721

169.8110 168.7942 168.1132 165.3090 164.1228

163.0112 161.4438 159.938% 158.1298 158.4517

156.5706 151.6937 163.7090 160.9624 15¢.1118

156.1579 154.6151 153.2333 151.9641 - 150.8191

149.7667 148.7924 147.8649 136.2080 129.0230

124.9790 122.1450 120.1310 11¢.4710 117.3160

116.4980 115.6160 114.7100 113.8960 113.1730

112.5210 111.9240 111.3580 110.85%0 110.3930

109.9430 109.5770 108.2090 108.9100 108.5930

108.2810 107.9€80 107.7100 107.4730 107.1620

106.9430 106.7150 106.4770 106.2500 106.1240

105.8930 105.6660 105.5410 105.3160 105.1930

105.0690 104.82440 104.7250 104.6070 104.3770

104.3660 104.1400 104.0230 103.9050 103.7910

103.6730 103.56¢€0 103.4520 103.3350 103.1450

103.1000 102.9130 102.8680 102.6810 102.€450

102.5250 102.5160

% time vector (hr) for large breaks

0.0000 0.0847 0.08e4 0.0881 0.0897 0.0914 0.0931 0.0947

0.0964 0.0981 0.0997 0.1014 ©0.1031 ©0.1047 0.1064 0.1081 0.1097
0.1139 0.1306 0.1472 0.163%9 0.1206 0.1272 0.2139 0.23086 0.2472
0.2639 0.2806 0.2972 0.313% 0.3306 0.3472 0.3639 0.3806 0.3972
0.4139 0.4306¢ 0.4472 0.4639 0.480¢ 0.4972 0.5139 0.5306 0.5472
0.563% 0.5806 0.5972 0.6139% 0.6306 0.6472 0.6639 0.6806 0.6972
0.713% 0.7306 0.7472 0.763% 0.7206 0.7372 0.8139 0.8306 0.g472
0.8639 0.8806 0.8%72 0.9129 0.2306 0.9472 0.963%9 0.9806 0.9972
1.013% 1.0306 1.0472 1.063% 1.0806¢ 1.3611 1.6944 2.0278 2.3611
2.6944 2.0279% 3.3611 3.63%44 4.0278 4.3611 4.6944 5.0278 5.3611
5.€6944 §.0278 €.3611 &€.6944 7.0278 7.3611 7.6944 &.0278 8.3611
8.6944 9.0278 9.3611 9.6%944 10.0Z78 20.0833 32.0833 44.0833 5¢.0233
65.0833 @0.0833 92.0833 104.0833 116.0833 125.0833 140.0823
152.0823 164.0833 176.0233 188.0833 200.083 212.0833
224.0833 236.0833 248,0833 260.0833 272.0833 283.3333
297.2222 208.3333 319.4444 333.3333 344.4444 355.5556
369.4444 280.5556 391.6667 402.7778 416.6667 427.777¢
438.8889 452.7778 463.82029 475.0000 486.8889 500.0000
511.1111 525.0000 536.1111 547.2222 561.1111 572.2222
523.3333 597.2222 608.3333 519.4444 633.3333 644,4444
655.555¢6 669.4444 €80.5556 691.6667 702.7778 716.6667

% Temperature (F) profile for large breaks

119.8113 213.9295 242.3104 2E5.0Z68 255.7907 253.1417
252.9372 252.5390 251.9023 250.9733 249.7169 245.8894
235.9856 224.0051 212.9495 203.5423 195.7225 179.5894
199.8048 174.2143 174.827¢ 177.3518 180.7405 183.2333
185.1644 186.4525 187.2579 187.8270 88.1924 1582.426¢6
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188.5605 188.5934 188.5042 188.3375 189.3187 189.7570
189.0923 138.5202 18e.014¢ 187.5621 187.4103 187.0671
126.733 186.4249 186.1559 186.7640 186.5012 186.2557
186.0555 185.9119 185.8265 185.8062 185.8495 185.95246
186.1092 187.8900 187.3673 187.9196 187.9119 187.9385
187.9954 188.0710 188.1647 188.2538 186.3385 185.4003
189.0996 188.9199 188.7439 188.5614 188.3622 188.1314
187.8597 187.5387 187.1¢667 186.7559 178.4091 171.87¢62
1€6.5421 162.2238 1548.1410 154.9818 151.7673 143.923
146.0834 143.79¢7 141.6054 139.5251 137.9892 136.4819
134.3865 136.9000 126.6489 135.3569 134.3103 133.2941
132.4453 131.94¢7 132.0536 132.1915 131.3055 130.7946
130.2765 123.0489 118.1%91 114.9095 112.4170 110.4096
108.7290 107.2834 106.0152 104.8855 103.58671 102.9399
102.0890 101.3027 100.5720 99.8894 99.2491 98.6461 98.07¢3
97.536Z 27.0229 96.5339 96.0669 95.6474 95,1520 94.7720 94.4055
93.9649 932.6254 93.2967 92.9000 92.5932 92.2953 92.0057 91.6%47
91.3822 91.1168 90.7942 90.5432 90.2982 89.9998 §9.7671 £9.5396
89.2620 89.0452 88.8328 88.5733 €9.3703 98.1712 87.9276 87.7368
87.5494 87.3198 87.1398 £6.9623 56.7457 86.5753 86.4076 86.2427
86.0401

% ___________________________________________________________________________________
% NPSH parameters:

% (specify any # of pipe segments in common header)

%

% major HL variables

% absolute roughness of the pipe (ft)

0.00015

% Mumber of Pipe Segments

6

% pipe diameters (ft)

1.27 .99 1.27 .84 1.27 .99

% pipe lengths (ft)

66.96 25.41 12.00 25.4€ 11.50 24.91

% depth of commcn header (ft)

25.83 25.65 25.83 % LPSI, HPFS3I, SPRY

% NP3H required for each pump (£t water)

12 12 12 $ LPSI, HPSI, SPRY

% minor HL variables

% # of elbows, tees, entrances, and branches per pipe segment

% [(# of 90 degree) (# of 45 degree) (# of gate valves) (# of entrances) (# of
3 tee runs) (# of tee branches)]

421100 % segment AR

300001 % segment BC

000010 % segment BD

300001 % segment DE

000010 % segment DF

00001 % segment FG

e e  ———  ——————————————
% Newly Added Options

% Use 0ld Degas Routine? (0 = No, 1 = Yes)

0

% Use Old NPSH Routine? (0 = No, 1 = Yes)

0

% Use 01ld SI Pump Flow Eguation? (0 = HNo, 1 = Yes)

o
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Use 0Old Strainer Properties? (0 = No, 1 = Yes)

Use Common Random Numbers Across Frequency Replications? (0 = Mo, 1 = Yes)

Enable All Plots? (0 = No, 1 = Yes)
Enable Parallel Calculaticons (0 = Ho, 1 = Yes)
CAUTION - USE ONLY IF YOUE ENOW YOUR FPC MEETS SPECIFICATIOQNS!!!!!

Number of Parallel Threads

% Use Optimal Frequency Bins for 15 Freps (0 = No, 1 = Yes)

e

A

Jany

Use 0ld Debris Scurce Rate (Before Error Correction)? (0 = Ho, 1 = Yes)

Use 0ld Latent Debris Transport Equations (Before Errvor Correction)? (0 = to,

1 = Yes)
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E5%5%

) 3
BEBBRT

$a200000
TTUBLTEE

NLANLANLANLANLANLANLANLAN
33 % % $5%3%%8

Define Case Folders (Main Project Folder)
"/work/02405/jjtejada/yye00/matlab_code/Demo Plant"

T oo

3 Define Working Folders

% Analysis Folder {(~/.../Case/Analysis)
"Analytic Results”

% Run Subfolder (~/.../Case/Analysis/run)
"Tornado"

% Run Sub_Subfolder (~/.../Case/Analysis/run/run_sub)
"SIMCON"

% Run Sub_Sub_Subfolder (~/.../Case/Rnalysis/run/run_sup/run_sub_sub)
"Delta Tump Case 2& Shuffle”

% CAD Folder Name (~/.../Case/CAD)
"CAD Files™

% Concrete Sub-Folder (~/.../Case/CAD/Concrete)
"Concrete Data"

% Equipment Sub-Folder (~/.../Case/CAD/Eguipment)
"Equip Data"

% Grating Sub-Folder (~/.../Case/CAD/Grating)
"Grating Data"

% Pipe Sub-Folder (~/.../Case/CAD/Pipes)
"Pipe Data”

% Fequency Folder (~/.../Case/Frequency)
"Freg Data"

¢ Break Frequency (~/.../Case/Frequency/Break)
"LOCA Frequency and Weld Inputs - 12-7-12 Rl.uzlsx"

% Breal Fequency Table (~/.../Case/Frequency/Break/Table)
"LOCA Data"

¢ Weld Case File (~/.../Case/Frequency/Weld)
'LOCA Frequency and Weld Inputs - 12-7-12 Rl.zlsz"

% Weld Case Table (~/.../Case/Frequency/Wsld/Table)
"Weld Table™

% multiplicative spatial unit conversions
% rectify all CAD elements for consistency
% applied to ALL length units within each CAD file

Concrete Multiplier
.0

= e

a0

Equipment Multiplier
1.0

e

Grating Multiplier
.0

=

o0

Pipe Multiplier
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LOCA bin definitions
{(units consistent with freq dists and CAD data)

o9

A

o

List Number of Defined Breal 3ize Limits
ie. SB,MB,LB (3 designaticns)

However more siczes are allcowable

3

a2

&2

o

List Sizes
.5 2.0 5.0

o

% CAD and Plotting Options (1/0 = Y/N)

%2 Show CAD Reproduction

% Show Concrete and Gratings

Produce Intro Movie and Stop

O o

Debris Passage Correlation

O e

an

Sample Flow Rates

Random Input Distributions

o

el

ZOI Radial Inflation Factor (Plotting Only)
G

(€105

ZOI Plotting Interval (# of breaks between plots)

S

[
o}

°

NOC-AE-14003081
Non-Proprietery CASA26 JT4 Page 3 of 20

% spatial resolution for discretizing insulation

% (must repeat weld target sort if these are changed. delete all master
% files and rerun with new dell and WNangbin)

% Linear Resolution (in.)

¢

¢Azimuthal Bins in 2 Pi Radians cn Pipes

P

% Head Lcss Option
% porosity calc (1/2 = vol / mass weighting)

% (vol weighting was found to be more conservative)

1

% Synonyms tables for nonstandard welds, hangars and valves and Equipment
% Number of Valve synonyms

5

% Valve Syncnyms

Valve VALVE MOV XRH FCV

% Number of Hangar Labels

4

% Hangar Synonyms

Hangar Hanger HL AF GU SS SH RR RH
"Work Point" "work point" "Work point"

>

work Point"

% Number of Weld Synonyms

"WORK

POINT"
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% Weld Synonyms
FW Weld WELD FS

&

% Number of Steam Generator Synonyms

z

% Steam Generator Synonyms
SG SteamGenerator

% Number of Reactor Coolant Pump Synonymns

Q

% FReactor Coolant Pump Synonyms
RCP ReactorCoolantPump

Number of Pressurizer Synonyms

L) oF

% Pressurizer Synonyms
PZR PRZR Pressurizer

% Number of RHR 3ynonyms

¢ RHR Synonyms
PHR ResidualHeatRemoval

%Statistics Sampling Options

0

xSampling Method
(0/1/2/3 = CASA default / MatLab default / shuffle / read file)

N oo

$If Option 3 specified, set file name in case folder helow
2If not LEAVE BLANK

% max # LHS bins in LLOCA for ma: DEGE (DEGB counts as 1)
% Mmaxbrk = 2 => 2044 total breaks

% Nmaxbrk = 3 => 2100 total breaks

% Nmavbrk = 5 => 2250 total breaks

% Nmaxbrk = 10 => 3070 total breaks

5

% # LHS replicates (batches) for each frequency CCDF

e

0

% # epistemic freq envelope samples

% current models process ~110 cases per minute
15

logarithmic base for sampling epistemic frequency envelope

Dy oae

lower 1imit of highest epistemic frequency bin
.99

[ ly<

% # interpclation pts in each break freq ccdf
1000

¢ logarithmic base for sampling breal size
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% (double check routine before changing this from base 10)

e

%Insulation Characteristics

% Number cof Low Density Fiberglass Zones

W

Redacted

% Number of Debris Types
8

% Debris Types

NUKON NUKONW_2 MICROTHERM RMI LEAD "THEPMAL WRAF" IQZ
*Debris treated as LDFG
/0 -=> yes/no

e
1
1000100

[l Sl

:Debris treated as microtherm
1/0 --> yes/no
0100000

O o o

o

Damage Radii with statistics definitions
Material ¥ Statistics
random-variable definitions:

(1) first parameter (mean/geom mean/mean)

G A e

o
[y

o
[o%)

lower limit
4) upper limit

a° g

NOC-AE-14003081
Non-Proprietery CASA26 JT4 Page 5 of 20

ALKYD

second parameter (std dev/geom std dev) (zero sigma returns mean)

.

(
% (5) library distribution (1/2/3 = normal/empirical/TBD
% (6) conservative direction (0/1 = low/hi)
% (7) logarithmic sample base (0 = linear scale)
% (S .} empirical pdf must provide equal # of x then y values,
% first four entries are ignored.
% Provide distribution type
% 1if (2) or empirical provide number of Xy pairs
% 1le. below where 3 pairs are 1 2 3 4 5 6
52 3
21 0 0 99939 2 00123456

~J1

0 0 99982 1 0 0

N
=]
o
w
o
o

)
©
-
[
[

<o
fa))
o
(o]
W
w0
w

Yeo)

Yol
—
()
o

0 0 299999 1 0 0

0 0 99999 1 0 0

~J

0 0 99393 1 0 0

0 0 99929 1 0 0

O e o I SN S

0 0 99%499 1 0 0



Attachment 10

2

o

ae

e

o@

A o

a0 an

%' label! DebrisPropi "Geom! 'Diam'
% native units 'sph,cyl’ 'um’' ‘ibm/ft~3"
% calc units 'sph,cyl' 'm’ 'kg/m” 3"

"LDFG - fines” 2 ki 175

"LDFG - small"™ 2 7 175

"LDFG - large" 2 7 175

" UTH € L) sy T <

- sioz" 1
- Tioa" 1

"QualCoa ETrl =

"QualCoat - IOZ" 1

"Crud" 1 3

"UQCoat - epozyfine" 1 152 124

"UQCoat - epoxyFchp” 1 1143 124

"UQCoat - epoxySchp™ 1 1143 124

"UQCoat - epoxyLchp” 1 1143 124

"UQCoat - epouyCrls” 1 1143 124

"UnQualCoat - alkyd" 1 10 207

"UnQualCeocat - enamel"” 1 10 93

"UnQualCoat - IOZ" 1 10 244

"Latent - particulate" 1 17.3 169

"Latent - fiber" 2 7 175

% microTherm constituents

Debris Froperties Table

(denote particulate/fiber
(de NOT add tc or reorder this list unless code is modified)
(inventory of fibers with cylindrical geom must be given in ft~3)
(can 'fake' the diameter to match a given Sv using std geom formulas)
(inventory of particulates with spherical geom must be given in 1bm)
(this list MUST include every debris type of interest)
(if unknown, set "manufactured" density of particulate to ~20% of Rho mat)
(based on comparison of Fe02 to BWR sludge compaction density)

= sphere/cylinder = 1/2)

¢ mfc'd density (lbm/£t3)

15.0

% mass fraction filamentsflf read

0.03

% mass fraction of 5102

c
.58

o

mass fraction of TiO2
.39

O o

o ae

=]

debris type start and stop times
(rate assumed to be uniform from Tstart to Tend)
(rate calc uses inventories defined above)

{low density

NOC-AE-14003081

Non-Proprietery CASA26 JT4 Page 6 of 20

'Rho_mat'
"lbm/ft" 3"
'kg/m~37

2.4
.4
.4

'Rho _mfc’

L4

W U P) DM

Diameters of Si02 and Ti02
are improperly reversed

(.2 Gy

o
[alaEs ol e B S e )R NVIREN|
(o))

o 0 ¢

W W CO s s s b B ]
WM DWW WL O O
Y~ W oG DY

w o oo

[NSIVN)
o

concrete with fiber binder)

(min after break)

10

2160

% (introduce "instant" socurces over 1 delT)

% (debris from UQCcat cannct have Tstartsrc=0)

% (timing is presently independent of break size)

% Start Times

0 0 0 0 0 0 0 0
10 10 10 10 10 10 10 0
2 Stop Times

10 10 10 10 10 10 10 10
2160 2160 2160 2160 2160 2160 2160 10
% Noninsulation Debris Quantities

1

o

(1) first parameter
(2) second parameter
(3) lower limit

o8

o=

random-variable definitions:

(mean/geom mean/mean)

(std dev/geom std dev)

(zero sigma returns mean)
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ae

upper limit

% (5) library distribution (1/2/3 = normal/empirical/TBD ...)

% conservative direction (0/1 = low/hi)

E 7) logarithmic sample base (0 = linear scale)

% (& ...) empirical pdf must provide equal # of x then y values,

e

first four entries are ignored.
Provide distribution type
if (2Z) or empirical provide number of =y pairs

- -

ie. below where 3 pairs are 1 2 3 4 5 ¢

@ o\

P2l

w

o

100099999 2 00123456

o

% qual epoxy in ZOI (1lbm)
1
105 0 0 99299 1 0 0

qual IOZ in ZOI (lbm)

W o
l

9 0 0 99995 1 0 0

crud fines (lbm)

SR
s
@]

0 99992 1 0 0

ungual epoxy fine {(lbm)
(uniform dist

PO D oe @

w
o AN ]
<

117 234 2 0 0 117 234 0.5 0.5

unqual epoxy fine chip (lbm)
(uniform dist)

.

09 0 355 709 2 0 0 355 709 0.5 0.5

~J P o o

o

ungqual epoxy small chip (lbm)
(uniform dist)

[l A IS

2
80 0 90 180 2 0 0 90 180 0.5 0.5

unqual epc:y large chip (lbm)
(uniform dist)

Ia)

391 0 196 391 2 0 0 196 391 0.5 0.5

ae e

o

unqual epoxy curls (lbm)
{uniform dist)

o}
&

91 0 196 391 2 0 0 196 391 0.5 0.5

w k) o

o

unqual alkyd (lbm)

=

271 0 0 99999 1 0 0

ungual enamel (1lbm)

[N

67 0 0 99999 1 0 0

unqual I0Z (lbm)

W kg

69 0 0 99999 1 0 0
% latent pariculate (lbm)
170 00 99999 100
latent fiber (£t73)

1
12.5 0 0 99999 1 0 @

NOC-AE-14003081
Non-Proprietery CASA26 JT4 Page 7 of 20
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% __________________________________________________________________________

% Time points along accident progression

% (assume all trains of injecticn on initially, w/spray on setpoint trip)

% (assume HFSI and LPSI both run, but LPSI flow negligible until depress)

% (1 ¢f 3 spray pumps can be turned off, all HPSI can be turned off for M,L)
% (for degraded condition with < max trains, DON'T exercise any options)

% max time of interest (hr)

36

r¥*+i¥Recirculation Times****++
gNumber of break sizes for recirc table
-

3Recirc Time Table
1.5 2 4 ¢ 8 12 27.5 %Break Size (in.)
337 79 5€¢ 44 38 31 30 %Time to recirc (min)

e

**:‘:*-l_—*other LOCA Times**-*:***r**:‘r*

time to ONE spray pump off (min) (3,M,L)

(if 0.0, NO spray pumps run)

With Statistics

One Row for each size designaticn (see LOCA bin definitions)
random-variable definitions:
first parameter (mean/gecom mean/mean)
second parameter (std dev/geom std dev) (zero sigma returns mean)
3) lower limit
4) upper limit
) library distribution (1/2/3 normal/empirical /TBD ...)
) conservative direction (0/1 = low/hi)
) logarithmic sample base (0 = linear scale)

.) empirical pdf must provide equal # of = then y values,
first four entries are ignored.

Provide distribution type

9 A0 a°

SRS

a0 G0 P o gF P O o o
Lo
I

o oR

% 1f (2) or empirical provide number of xy pairs
% ile. below where 3 pairs are 1 2 3 4 5 6
22 3
$1 0 0 99999 2 001 23 456

1

0 0 0 99399 1 0 0

1

20 5 0 99999 1 0 0

1

20 5 0 99999 1 0 0

&S

time to ALL spray pumps off (min) (S,M,L)
One Row for each size designation (see LOCA bin definitions)
random-variable definitions:

oo gl

% (1) first parameter (mean/geom mean/mean)
% (2) second parameter (std dev/geom std dev) (zero sigma returns mean)
% (3) lower limit
% (4) upper limit
% (5) library distributicn (1/2/3 = normal/empirical/TED ...)
% (6) conservative directicon (0/1 = low/hi)
% (7) logarithmic sample base (0 = linear scale)
% (8 .) empirical pdf must provide equal # of x then y values,
% first four entries are ignored.
% Provide distribution type
& 1if (2) or empirical provide number of xy pairs
% 1le. below where 3 pairs are 1 2 3 4 5 6
22 3
10099999 2 0012323456

390 420 1 0 0

oW
(\s}
o
w

w
O
<
=
(o)

390 420 1 0 O

—

390 15 320 450 1 0 0
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time to retire 1 full train (min) (S,M,L)
(this prob never happens, keep as option)
(it would be the train with spray off already)

o P

a2

% One Row for each size designation (see LOCA bin definitions)

¢ random-variable definitions:

$ (1) first parameter (mean/gecm mean/mean)

% (2) second parameter (std dev/gecm std dev) (cero sigma returns mean)
% (3) lower limit

%  (4) upper limit

% (5) library distributicn (1/2/3 = normal/empirical/TBD ...)

% (6) conservative direction (0/1 = low/hi)

% (7) logarithmic sample base (0 = linear scale)

% (8 .) empirical pdf must provide equal # of = then y values,
% first four entries are ignored.

Provide distribution type
if (2) or empirical provide number of xy pairs ) . -

-

&
% le. below where 3 pairs are 1 2 3 4 5 ¢
-3 el

%

Z 5 0 99929 2 00123456
99999 0 0 99999 1 0 0
99999 0 0 999%9 1 0 0
99599 0 0 929299 1 0 0

earliest time for chem prod (min) (S,M,L)
One Row for each size designation {(see LOCA bin definitions)y
random-variable definitions:
(1) first parameter (mean/geom mean/mean)
2) second parameter (std dev/gecm std dev) (zero sigma returns mean)
lower limit
) upper limit
library distribution (1/2/3 = normal/empirical/TBD ...)
conservative direction (0/1 = low/hi)
logarithmic sample base (0 = linear scale)
.) empirical pdf must provide egual # of = then y values,
first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. below where 3 pairs are 1 2 3 4 5 6

3
0

[ o )

of @ o o of
(3]

N2k

o0
QO ~ Y (0 s

a2 A oY O° A

o
=

0 999%9 2001 2 3456

0 0 99999 1 0 0

00 9999595 100

OB OO

0 0 99999 1 0 0

time to hot leg injection (min) (S,M,L)
One Pow for each size designation (see LOCA bin definitions)
random-variable definitions:

(1) first parameter (mean/geom mean/mean)

o7 o

o?

o0

% (2) second parameter (std dev/geom std dev) (zero sigma returns mean)
% (3) lower limit

% (4) upper limit

% (5) library distribution (1/2/3 = normal/empirical/TBD ...)

3 (6) conservative direction (0/1 = low/hi)

% (7) logarithmic sample base (0 = linear scale)

% (8 ...) empirical pdf must provide equal # of = then y values,
% first four entries are ignored.

% Provide distribution type

% 1f (2) or empirical provide number of ::y pairs

% 1le. below where 3 pairs are 1 2 3 4 5 6

%2 3

%1 0 0 999929 2 00 1 2 3465 6

22
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360 0 345 360 2 0 0 345 360 0.5 0.5
22

360 0 345 360 2 0 0 345 360 0.5 0.5
360 0 345 350 2 0 0 345 360 0.5 0.5

% Chemical Product Variables

o

pool temp (degF) where chem prods form

% With statistics

% random-variable definitions:

% (1) first parameter (mean/geom niean/mean)

% (2) second parameter (std dev/geom std dev) (zero sigma returns mean)
% (3) lower limit

% (4) upper limit

% (5) library distribution (1/2/3 = normal/empirical/TBD ...)

% (6) conservative direction (0/1 = low/hi)

2 (7) logarithmic sample base (0 = linear scale)

% (8 .) empirical pdf must provide equal # of iz then y values,
% first four entries are ignored.

% Provide distribution type

% 1if (2) or empirical provide number of =y pairs

% le. below where 3 pairs are 1 2 3 4 5 &

%22 3

%21 0 0 99999 2 00 12345¢6

1

140 5 0 99989 1 0 0

P

bump factor for chems when t>=Tchem and T<=ChemTemp (S,M,L)
(spec mean as if min=0, but set min and max to shifted range)
(preselect mean and maz to set desired tail prob in last sample pt)
random-variable definitions:
(1) first paramster (mean/geom mean/mean)
2) second parameter (std dev/gecm std dev) (zero sigma returns mean)
(3) lower limit
4) upper limit
)} library distribution (1/2/3 normal/empirical/TRD ...)
} conservative direction (0/1 = low/hi)
) logarithmic sample base (0 = linear scale)
.) empirical pdf must provide equal # of = then y values,
first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. belcw where 3 pairs are 1 2 3 4 5 6

¢ AR

of de oo

Ao

P o

AT A Y ol o

oA

2003

;I 0099293 200123456

1.25 0.4 1 15.3 2 1 10 % truncated exponential

32

I.5O 0.44444 1 15.2 3 1 10 1 2 0.5 0.5 % truncated exponential
2.60 0.25 124 31101101 0.5 % truncated exponential

©

thresholds of concern

(legical distributicn functions. NOT part of sequence variability)
random-variable definitions:

(1) first parameter (mean/gecm mean/mean)

(2) second parameter (std dev/geom std dev) (zero sigma returns mean)

(3) lower limit

{4) upper limit

(5) library distribution (1/2/3 = normal/empirical/TBD ...)

(6) conservative direction (0/1 = low/hi)

(7) logarithmic sample base (0 = linear scale)

(8 ...) empirical pdf must provide equal # of = then y values,

first four entries are ignored.

o

o

o o

w2

a? o

e

OO o o g9



Attachment 10 NOC-AE-14003081
Non-Proprietery CASA26 JT4 Page 11 of 20

a2

Provide distribution type

if (2) or empirical provide number of =y pairs
ie. below where 3 pairs are 1 2 3 4 5 6

2

¢ o\

o

o]

%1 0 0 99999 200123 45¢6

0

core blockage limit (g/FA) HL breaks

O e

9999 0 0 01 0O

core blockage limit (g/FA) CL break

o

9989 0 0 0 1 0 0

[

boron ppt limit (g/FA) for HL brk before HL inject
{should never fail by this mocde)

O P

999 0 0 01 00

boron ppt limit (g/FA) for CL brk before HL injection

~ oo

500010090

limit for strainer buckling (ft h2o)

&

=

9.35 000100

void fraction at pump inlet (@ train)

O = oar

.02 000100

Plant State Table Data

b o

Operable Trains
Train ¥ Pump Matriz

a0

o

o

three trains operable (Case (1)

% lpsi hpsi spray
& 1 1 1 %A
% 1 1 1 B
% 1 1 1 %C

e

two trains operable (Case 22)

% lpsi hpsi spray

% 1 1 1 %2

% 1 1 1 %B

% 0 0 0 %C

% one train operable (Case 43)
% lpsi hpsi spray

3 1 1 1 %A

% 0 0 0 %B

3 0 0 0 &C

two LHSI pumps failed (Case 09)

o ok

lpsi hpsi spray
% 1 1 1 %A
% 0 1 1 %B
% 0 1 1 %C

a2

one train fail + one additional LH3I fail (Case 26)

3 lpsi hpsi spray
1 1 1 %A
0 1 %B
0 0 0 %C

# reactor coolant pumps (in CAD)

o~
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# pressurizers (in CAD)

o

# RHR pumps (in CAD)

oe

% # steam generators (in CAD)

NN

time increment for evaluation (min)

misc debris area (ft~2) total in containment

00 0 0 99599 1 0 0
fraction of misc debris overlap (arrives @ t0)

25

Q ? o

el

thin-bed thickness (in)
0625

[

g

clip Z0I with walls (1/0 = y/n)

Jany

const fiber filtration eff in fuel
.0

= oae

strainer height (ft)

“~
s

w ow

containment rel humidity
.00

= ae

sump rel humidity
.00

[l 2

# fuel assemblies

[l

9

(&)

% inflation of delP before chem bump

1

5

G¥¥¥E+4aMin Flow to Cool Core®**ddssdesddnds
tNumber of time and flow rate points

0

Time post SCRAM (hr)
Must be equal to number of time and flow rate points

o W

A

0.0028 0.0042 0.0056
0.0111 0.01€7 0.02z22
0.0278 0.0417 0.0556
0.1111 0.16n7 0.2222
0.2778 0.41¢7 0.5556
1.1111 1.6667 2.2222
2.7778 4.1667 5.5356
11.1111 16.6667 22,2222
27.7778 41.6667 111.1111
166.6667 222.2222 277.7778

%% Flow Rate (gpm)
% Must be equal to number of time and flow rate points

1414.7000 1323.5000 1260.9000 1113.4000 1030.5000

NOC-AE-14003081
Non-Proprietery CASA26 JT4 Page 12 of 20
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973.3000 93
€54.7000 61
388.1000 34
245.5000 20
139.8000 99

o

single-case
specialweld

o0 a0

oo O o

o0

ok

Pcol Area (£
2301

j—

o2 AP

.8185e+003

o =

%155.4

o

o0

0.22

NOC-AE-14003081
Non-Proprietery CASA26 IT4 Page 13 of 20

1.3000 859.3000 812.3000 711.0000
4.2000 581.8000 523.1000 480.9000
2.4000 315.1000 295.7000 265.1000
4.2000 182.7000 162.7000 158.1000
.0000 94.1000 74.4000 67.7000

ER AR AR RS ] ~q EE R R R R R
Special Weld

tracer (weld location name - from table)
= '31-RC-1102-NSS-1.1"';

If 1 write weld name
else leave blank

£°2)

clean strainer attributes
clean area of ONE strainer (

max clean strainer head loss

If special weld input select 1 else O

nominal pool volume (ft~3) and area (ft~2)
% (unifcrm distribution between min and max pool volumes - S,M,L)
6 6 0020 0 43464 61993 .5 .5 %SBLOCA
5.
6 8 0 02 00 39533 69444 .5 $£MBLOCA
o2
6 5 002 00 45201 69263 .5 .5 %LBLOCA

ft~2)

clean area of cne OLD strainer (ft"2)

(ft hZo)

¢ single pump runout volume rates (gpm) (S, M, L)
% high-pressure max injection rates

1620

% low-pressure injection rate

28600

o

Containment

\S)

1932 2350

1932 2350

MNDOoO ™Mo
QMO oo M

1932 2350

=]

o?

Containment

A

o

OO NO M

2080 2600

o

Ot MYO M
o
o
[av]
o
M
N
@]
o

o0 A%

%

Spray Rate
2 0 0 193z
2 0 0 1932
200 1932
Spray Rate
2 0 0 2080

2 0 0 2080

(all
2350
2350
2350
(Case
2600
2600

2600

states except Case 43)

o

o

thickness

o oo

o o o®

o’

V(ft"~3)

geometric loading table for a single train:

z(in) and strainer area A(ft~2) as functicons of debris veclume

= (in

)

V(ft~3). see supplementary routine StrainerArea for geometry definition

and assumptions. must be single-valued functions. May be slight mismatch

in compression for thickness estimation between this table and delP routine,
but low flow rate indicates low fiber compression.

A (ft"2)
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oe

o

R

o

£

[eol e}

Ul s s s s s W W W WWRIIIODMMNMNE R RFE R 00N

o

A¢ NP AT oY OR 0 AT

o2

i

a0 o

O X

o a2

Lo 4

el Q o

o2 o

=

~l=E o,

NOC-AE-14003081
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switch table on/off = 1/0, list length of table
if 0 a flat approximation will be used
for old strainers

aa
e

Table vValues
If Table off leave blank

0 1.8185e+003
.1790e+001 5.0000e-001 4.1900e+00Z
.1800e+001 5.0100e-001 4.19231e+00Z
.8016e+002 8.1421e+000 4.4712e+002
.78532e+002 1.5783e+001 5.9256e+002
.7689e+002 2.3424e+001 7.4768e+002
.752€8e+002  3.106€5e+001  9.1253e+002
.0736e+003 3.87062+001 1.0871e+003
L2720e+003  4.€348e+001 1.2714e+003
.4703e+003 5.39289e+001 1.4€55e+003
.66872+003 6.1630e+001 1.6692e+003
.8671e+003 6.9271e+001 1.8327e+003
.0654e+003 7.€912¢+001 2.10€02+003
.2638e+003 §.4553e+001 2.3389%e+003
.4622e+003  9.2194e+001 Z2.5816e+003
.6605e+003 9.9835e+001 2.83412+003
.8583%e+003 1.0748e+002 3.0962e+003
.0573e+003 1.1512e+002 3.36231e+003
.2556e+003 1.2276e+002 3.6497=2+003
.45402+003 1.2040e+002 3.9411e+003
L.6524e+003 1.3804e+002 4.2422e+003
.8507e+003 1.4568e+002 4.5530e+003
.0491e+003 1.5332e+002 4.8735e+003
.2474e+4003 1.6096e+002 5.2038e+003
.4458e+003 1.6860e+002 5.5438e+003
.6442e+003 1.7625+002 5.8935e+003
.B8425e+003  1.838%e+002 6.2530e+0032
.0409e+003 1.9153e+002 6.6222e+003

initiating event frequency and bounded Johnson fit
NUREG-182% current-day exceedance frequencies (without SG breaks)
(# breaks/cal yr of siczes > )

Interpolated values for LOCA bins MUST be consistent with LOCAbins def

UT Austin fit of epistemic envelope using bounded Johnson pdf.
Parameters MUST be listed in cclumn order (gamma,delta,=zi,lamda)
each row varies by size, each column varies by %ile {(then transposed)

Break Frequency Table Name
Present-Day Exceedance Frequency”

Breal Sizes in Ascending Order
These are fized values
For Documentation Purpose only
.5 1.625 2 3 € 7 14 31

Frequency Table

These are fixed values

For Documentation Purpose only
Break Size ¥ Percentile

.8e-5 5.0e-6 3.6%e-¢ 2.1le-7 6.30e-& 1.4e-8 4.1e-10 3.5e-11 % 5th %ile

3e—4 8.%e-5 6.57e-5 3.4e-6 1.02e-6 3.1le-7 1.2e-08 1.2¢-09 % 50th %ile
9e-3 4.2e-4 3.10e-4 1.6e-5 5.20e-9 1l.6e-6 2.0e~-07 2.%-08 % mean

le-3 1.6e-3 1.18e-3 6&.le-b 1.98e-5 €.le-6 5.8e-07 8.1le-08 % 95th %ile

Table Percentile Values
.05 0.5 MaN 0.95 % Don't Use Mean for Fitting

Johnson Parameters

These are fized wvalues

For Documentation Furpose only

gamnma delta i lambda
.650950E+00 5.256964E-01 4.117000E-05 1.420000E-02
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1.6463204E+00 4.593913E-01 2.530000E-06 3.200000E-03
1.64€308E+00 4.593851E-01 1.870000E-0& 2.360550E-03
1.646€605E+00 4.5894€7E-01 1.200000E~07 1.220000E-04
1.646403E+00 4.5€6256E-01 3.000000E-08 3.965000E~-05
1.645739E+00 4.487957E-01 6.023625E-09 1.220000E-05
1.645211E+00 3.587¢40E-01 2.892430E-10 1.160000E-06
1.645072E+00 3.343493E-01 2.€3€6770E-11 1.600000E~07

[

% area of test module (ft"2)

Strainer-Test Penetration Farameters

91.44

& fraction of sheddable debris

% (uniform empirical) - (unitless)
0000200 0.00956 0.0272 0.5 0.5

% shedding rate (1/min)
(uniform empirical)

-

D 00200 0.008236 0.0546 0.5 0.5

0

filter efficiency per g (slope)
(uniform empirical)

O DN ae o

[N

00200 0.00033%9 0.003722 0.5 0.5

filter fit cut point (q)
(uniform empirical)

Qo oar e

<t

00200 790 880 0.5 0.5

S0

initial filter eff (intercept)
(uniform empirical)

O O e

2
0002000.65 0.706 0.5 0.5

filter efficiency match pt
(set equal to 1.0 always)

o e

000C100

filter exp rate const (1/g)
(bimodal empirical)

O M) of o
w

000210 0.0011254 0.0013078 0.021787 0.10000 0.45000 0.1000

% Debris Transport Factors
% (enter conservative values here, random variables populated below)

ZO0I-generated debris
(LDFG fines, LDFG small, LDFG large, uTherm fines, qual coat fines, crud fines)
(columns must ALWAYS be defined in this order left to right)
(rows must ALWAYS be defined in this order top to bottom)
(present values from Vol 3 for SG compartment break)

o oVs

e

o

e

these factors were used for Full Batch 2

0.70 0.50 0.22 0.70 0.70 0.70 %F_BD upr
0.30 0.25 0.00 0.30 0.30 0.30 $F_BD_lwr

0.53 0.27 0.00 0.53 0.53 0.53 5F_WD_UCin
0.47 0.19 0.00 0.47 0.47 0.47 $F_WD_UCan
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0.00 0.27 0.00 0.00 0.00 0.00 $F_WD _BCin

0.00 0.00 0.00 0.00 0.00 0.00 %F_WD_BCan

0.02 0.00¢ 0.00 0.02 0.02 0.0Z2 3F FF_sump

0.05 0.00 0.00 0.05 0.05 0.05 %F _PF nact

1.00 0.64 0.00 1.00 1.00 1.00 5F_Rcrc_lwr

1.00 0.64 0.00 1.00 1.00 1.00 %F _Rcrc_WDin

1.00 0.5%8 0.00 1.00 1.00 1.00 %F_Rcrc_WDan

0.00 0.01 0.01 0.00 0.00 0.00 %F_Ersn_spry

0.00 0.07 0.07 0.00 0.00 C.00 %F _Ersn_pool

% Unqualified ceoatings cutside ZOI

% (epoxy fines, epoxy fine chips, epo:xy small chips, epoxy large chips,
% epoxy curls, alkyd, baked enamel, I0Z fines)
% (columns must ALWAYS be defined in this order left to right)
% (rows must ALWAYS be defined in this order top to bottom)

% (present values from Vol 3 for MB/LBLCCA in SG compartment)
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 % F_fail

0.15 0.15 0.15 0.15 0.15 0.54 0.00 0.83 % F_upr

0.02 0.02 0.02 0.02 0.02 0.46 1.00 0.17 % F_lwr

0.82 0.83 0.83 0.83 0.83 0.00 0.00 0.00 $ F_Rx

0.06 0.06 0.06 0.06 0.06 0.06 0.00 0.06 % F _spry

1.00 0.41 0.00 0.00 1.00 1.00 1.00 1.00 % F_rcrc

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 % F_Rurcrc

% Latent Debris

% (particulate, fiber)

% (columns must ALWAYS be defined in this order left to right)
% (rows must ALWAYS be defined in this order top to bottom)

% (present values from Vol 3 for SG compartment)

0.00 0.00 $F_BD_upr (N

1.00 1.00 $F _BD lwr (2)

1.00 1.00 $F WD (3)

0.02 0.02 %F_PF_sump (4)

0.05 0.05 $F_PF_nact (5)

1.00 1.00 %F_Rcrc_lwr (€)

%Time and Temperature Data

2lumber of Time and Temperature Data Points
162

2

time vector (hr) for small-break temperature profile
(FIRST entry is assumed ZB@ t=0. constant-value extrapolation imposed.
(time dependent temps ARE currently used in calc, one history for each LGCA)

o

AP

o

time vector (hour) for small (and medium) breaks

0.0000 0.0847 0.0264 0.0881 0.0897 0.0%14 0.0931 0.0947
0.09¢4 0.0981 (0.0997 0.1014 0.1031 0.1047 0.1064 0.1081
0.1097 0.1139 0.1306 0.1472 0.163% 0.1806 0.1972 0.2139
0.2308 0.2472 0.2629 0.2806¢ 0.2972 0.312%9 0.3306 0.3472
0.363% 0.3206 0.39%72 0.4139 0.43206 0.4472 0.4639 0.480¢6
0.4972 0.513% 0.5306 0.5472 0.5639 0.5806 0.5972 0.6139
0.6306 0.6472 0.6632 0.6806 0.€972 0.7139 0.7306 0.7472
0.7632 0.7806 0.7972 0.8139 0.8306 0.8472 0.8632 0.8806
0.8972 0.2139 0.9306 0.2472 0.963% 0.9806 0.9972 1.0139
1.0306 1.0472 1.0639% 1.0806 1.3511 1.6%944 2.0278 2.3611
2.6944 3.0278 3.3611 3.¢544 4.0278 4.3611 4.6944 5.0278
5.3611 5.6944 6€.0278 6€.3€11 6.€944 7.0278 7.3611 7.6944
8.0278 8.3611 @€.6944 9.0z278 5.3611 9.6944 10.0278 20.0833
32.0833 44,0833 56.0833 ©8.0833 80.0833 ©2.0833 104.0833
116.08323 123.0833 140.0833 152.0833 164.0833
176.0833 188.0833 200.0833 212.0333 224.0833
236.0833 248.0833 Z60.0833 272.0833 283.3333
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% temperature (F)

L2222
.5556
L6667
.0000
L1111
L2222
.5556
5.6667

308.
369.
427.

488.8

547.
608.
669,

[S2I SEE T RN V)
MmO W W
[eriNal

w
e o

[}

[
w

129

165.
171.
175.
176.
174.
172.
169,
léa.

167

170.
168.
159.
163.

153

147

120.
114.
111.
105.

107

10s5.

105
104
104
103
102

L4444
.5556
.8889
.0000
L1111
L4444
.555¢€

lega
5680
9577
5299
59388
.7484
4960
2993
5074
3916
8243
2319
5034
0847
L8947
960¢
1132
9385
7090
L2333
L8649
1310
7100
3580
2090
L7100
4770
.5410
L7250
L0230
.4520
.85680

333.
391.
452.

511.

633.
691.

profile for small (and
140.
164.
172,
177.
123.

150.
166.
174.
le4.
123.
131.
167.
172.
176.
176.
174.
171.

169

167.

167

171.
165.
158.
160.

151

1356.
118.

113

110.
108.
107.
106.
105.
104.
103.
103.
10z.

Ny = 0 ] W)

™ L
o L2
~ W

medium)
3314
€937
0415
4935
5641
0391
3851
8771
D0el
2055
3902
6143
.1086
9707
.9451
4105
3090
12358
9624
L9641
2080
4710
.§9¢0
8590
Q100
4730
2500
3160
6070
9050
3350
€810

bre

156.
1€8.
174.

132

123.
149.
168.

173

176.
175.
173.

171
168

167.
168.
170.
164.
158.
158.

150

129,

117

113.
110.
108.

107

106.
105.
104.

1023

103.
102.

.4444
2.7772

8889
0000

.3333
.4444
L7778

aks
1240
5£85
4570
7076
5529
g002
66838
L7150
2923
9468
9374
.Q143
L7661
9020
0131
8721
1228
4517
1118
.81%1
0230
L3160
1730
3930
593
L1620
1240
1930
3770
L7910
1450
6450
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hr) for medium (and small) brealk temperature profile
=0. constant-value extrapolation imposed.

0.0
0.10
0.14
0.28
0.41
0.54
0.68
0.81
0.94
1.08
3.69
6.36
9.02

5.0833

140.
200.
2n0.
319.
380.
438
500.
561.

gal
14
72
g6
39
7z
06
39
7z
6
44

fe)

=2, OO0 O OO0

11 6.
78 9.

68.08
0833
0832
0333
4444
5556

.888%

0000
1111

119.6000 131.2587
159.2343 162.1567
170.2457 171.7175
175.7084 176.3081
124.0848 23.6914
124.4938 127.6399
158.2393 162.76%4
169.7637 170.9814
174.4595 175.0903
176.4625 176.4855
175.€184 175.2411
173.4284 172.8459
170.4548 169.9507
168.4824 169.2551
167.8705 1€7.8665
168.0978 170.0607
169.8110 168.7942
163.0112 161.443¢6
156.5706 151.6927
1568.1579 154.6151
149.7€67 148.7924
124.9790 122.1450
116.4980 115.61¢60
112.5210 111.9240
109.9930 109.5770
108.2810 107.9680
106.2430 106.7150
105.89230 105.6660
105.0690 104.8440
104.3660 104.1400
103.€730 103.5660
103.1000 102.9130
102.5250 102.5160
% time vector |

% (FIRST entry is assumed Z2BQ t
0.0000 0.0847 0.0864
0.0964 0.0981 0.0997
0.1097 0.1139 0.1306
0.2306 0.2472 0.2639
0.3€39 0.3806 0.3972
0.4972 0.513%9 0.530¢6
0.6306 0.6472 0.6639
0.763% 0.7806 0.7972
0.8972 0.9139 0.930%
1.0306 1.0472 1.0&39
2.6944 3.0278 3.36ll
5.3611 5.6%44 6.0278
8.0278 8.3€611 8.6944
32.0833 44 ._.0833 56
116.0833 128.0833
176.083 188.0333
236.0833 248.0833
297.2222 308.3333
355.5556 369.4444
416.66€7 427.7778
475.0000 4568.8885
536.1111 547.2222
597.2222 608.333

619.

4444

0.0857
L1031
L1639
.2972
L4306
L5635
L6972
.8306
L9639
L3611
.027¢
5944
3€11
33 80.0
152.
212,
272,
33
391.
452,

511.

7
3

Gy
[ES 2N ]

0.0914
.1047
.1806
L3139
4472
.5806
L7135
8472
.9806
L6944
L3611
L0278

[N eNoNolo]

[tepm S e No Ne]

0.0
.10
.19
.33
.46
.59
.73
.86
.99
.02
.69
.36
.0

[N eoNeNel

=

w o

[ I R I N R S )
)
G

931
64
7z
06
39
7z
06
39
72
78
44
11
278 2

104.0

DN RP OO0 DOOO

.0833

NS 2
)

.3333
4.4444
2.7778
.8889
.0000
.3333
.4444

0.0947
L1081
L2139
L3472
L4306
L6139
L7472
.280¢
.0139
L3611
.0278
L6944
0.0833
a33
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655.5556 669.4444 680.5556 691.6€667 702.7778
716.6667

¢ Temperature(F) profile for medium breaks
119.€000 131.2987 140.1689 150.3314 156.1240

159.2343 162.1567 164.5680 166.€927 168.5€85
170.2457 171.7175 172.9577 174.0415 174.9570
175.7084 176.3081 177.5299 1€4.4935 132.7076
124.0848 23.6914 123.598&8 123.5¢41 123.5529
124.4938 127.63599 129.7424 131.03981 1459.8002
158.2393 162.7694 165.45960 167.3851 168.6688
169.7687 170.9814 171.9993 172.8771 173.7150
174.4595 175.0903 175.6074 176.0061 176.2923
176.4625 176.4855 176.391¢6 176.2055 175.9468
175.6184 175.2411 174.8243 174.3902 173.9374
173.4284 172.8459 172.2319 171.6143 171.0143
170.4548 169.9507 169.5034 1€9.10826 168.7661
1€8.4824 168.2551 168.0847 167.9707 1€7.9020
157.8705 167.8665 167.8947 167.2451 168.0131
168.0978 170.0607 170.9€06 171.4105 170.8721
169.8110 168.7942 168.1132 165.3090 164.1228
163.0112 161.443¢ 159.9385 158.1258 158.4517
156.5706 151.6937 163.7090 160.9624 158.1118
156.1579 154.6151 153.2333 151.9641 150.8191
149.7667 148.7924 147.864% 1326.2080 129.0230
124.9790 22.1450 120.1210 118.4710 117.3160
116.4980 115.6160 114.7100 113.89%¢&0 113.1730
11z.5210 111.9240 111.3580 110.85%0 110.3930

109.9930 109.5770 109.20%90 10&.2100 108.5930
108.2810 107.9680 107.7100 107.4730 107.1620
10€.9430 106.7150 106.4770 106.2500 10€.1240
105.8930 105.6660 105.5410 105.3160 105.1930
105.0690 104.8440 104.7250 104.6070 104.3770
104.3660 104.1400 104.0230 103.3050 103.7910
103.6730 103.5660 103.4520 103.3350 103.1450
103.1000 102.9130 102.8680 102.6810 102.6450
102.5250 102.5160

% time vector (hr) for large breaks

0.0000 0.0847 0.0864 0.08%1 0.0897 0.0914 0.0931 0.0947

0.0964 0.0981 0.0997 ©0.1014 0.1031 0.1047 0.1064 0.1081 0.1097
0.113%9 0.1306 0.1472 0.1639 0.1806 0.1%72 0.2139 0.2306 0.2472
0.2€¢39 0.2306 0.2272 0.313% 0.3306 0.2472 0.3639 0.3%06 0.3%72
0.413% 0.4306 0.4472 0.463% 0.4806 0.4%72 0.5139 0.5306¢ 0.5472
0.5639 0.5806 0.5972 0.€139 0.6306 0.6472 0.6639 0.6806 0.6972
0.7139 0.7306 0.7472 0.763% 0.7306 0.7972 0.8139 0.83206 0.247:2
0.8639 0.8806 0.8972 0.91392 0.9306 0.9472 0.963%9 0.9806 0.9972
1.0139 1.0306 1.0472 1.0639 1.0806 1.3611 1.6944 2.027¢ 2.3611
2.6944 3.0278 3.3611 3.6%44 4.0278 4.3611 4.6944 5.0278 5.3611
5.6944 6.0278 6.3611 €.6944 7.0278 7.3¢611 7.6944 §.0278 8.3611
8.6944 9.0z78 92.3611 9.6944 10.0278 20.0833 32.0833 44.0833 56.0833
68.0833 €0.0833 92.0833 104.0833 116.0833 128.08323 140.0833
152.0833 164.0833 176.08332 188.0823 200.0833 212.03833
224.0833 236.0833 24%9.0833 260.0833 272.0833 283.3333
297.2222 308.3333 319.4444 333.3333 344.4444 355.5556
369.4444 380.555¢ 391.€66€7 402.7778 416.€667 427.7778
438.2889 452.7778 463.8889 475.0000 486.8889 500.0000
511.1111 525.0000 53€.1111 547.2222 561.1111 572.2222
583.3333 597.2222 608.3333 619.4444 633.3333 644.4444
655.5556 669.4444 €680.555¢ €691.6667 702.7778 716.6667

% Temperature (F) profile for large breaks

119.8113 213.9295 242.3104 255.02¢€8 255.7907 253.1617
252.9372 252.5390 251.9023 250.9733 249.7169 245,8894
235.9856 224.0051 212.9495 203.5499 195.7225 179.5894
199.8048 174.8143 174.8276¢ 177.3518 180.7405 183.2333
185.1644 186.4925 187.2579 1387.8270 186.1924 188.42¢66
188.5605 188.5934 85.5042 188.3375 189.3187 189.7570
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189.0923 188.5202 1€8.0148 187.5621 187.4103 187.0671
186.7330 186.4249 186.1559 1846.7640 186.5012 186.2557
186.0555 185.9119 185.8265 185.8062 185.8495 185.9525
186.1092 187.8900 187.9673 187.9196 187.9119% 187.9385
187.9954 188.0710 188.1647 188.2538 188.3385 18§.4003
189.08%¢ 188.9199 188.7439 188.5¢14 188.3622 188.1314
187.8597 187.5387 187.1667 186.7559 178.4091 171.8762
166.5421 162.2238 158.1410 154.981¢ 151.7673 148.9234
146.0834 143.7967 141.€054 139.5251 137.9892 136.4819
134.8865 136.9000 136.¢48¢ 135.3569 134.3103 133.2941
132.4453 131.9467 132.053¢ 32.1915 131.305%5 130.7946
120.2765 123.0489 11g8.1991 114.9085 112.4170 110.4096
108.7290 107.2834 106.0152 104.8855 103.8671 102.9399
102.083%0 101.3027 100.5720 99.8894 99.2451 98.6461 98.0762

97.5362 97.0229 96.5339 9€.0669 95.€474 95.1520 94.7720 94.4055
93.9€¢49 93.6254 92.2967 92.9000 92.5932 92.2953 92.0057 91.6547
91.3822 91.1168 90.7942 90.5432 90.2982 89.9998 §9.7671 89.5296
89.2620 89.0452 28.8328 §8.5733 88.3703 85.1712 87.9276 87.736€8
87.5494 §7.3198 87.1398 86.2628 86.7457 8£6.5753 £6.407¢ 86.2427
86.0401

NPSH paramsters:
(specify any # of pipe segments in common header)

5

o

oe

major HL variables

absclute roughness of the pipe (ft)
.00015

e

o

Number of Pipe Segments

Gy o

pipe diameters (ft)
270099 1,27 .84 1.27 .99

[li= 0

pipe lengths (ft)
6.96 25.41 12.00 25.46 11.50 24.91

o

depth of common header (ft)
5.83 25.65 25.83 % LPSI, HFSI, SPRY

[N

% NPSH reguired for each pump (ft water)
12 12 12 % LPSI, HPSI, SFRY

o

minor HL variables
# of elbows, tees, entrances, and branches per pipe segment
[(# of 90 degree) (# of 45 degree) (# of gate valves) (¥ of entrances) (# of
tee runs) (# of tee branches)]

ot o

421100 % segment AB

300001 % segment BC

000010 % segment BD

300001 % segment DE

000010 % segment DF

300001 % segment FG

% Newly Added Options

% Use Old Degas Routine? (0 = No, 1 = Yes)
0

% Use 0Old NPSH Routine? (0 = lo, 1 = Yes)
0

% Use 0ld SI Fump Flow Eguation? (0 = No, 1 = Yes)
0

o

Use 0Old Strainer Properties? (0 = No, 1 = Yes)
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o

O o

% Enable All Plots? (0 = No, 1 = Yes)

—

o

Enable Parallel Calculations (0 = Mo, 1 = Yes)

O o

Number of Parallel Threads

o

Use Optimal Freguency Bins for 15 Freps (0 = Mo, 1 = Yes)

= ook

v

Use Old Debris Source Rate (Before Error Correction)? (0 = No, 1 = Yes)

s}

Es

Use 0Old Latent Debris Transport Equations (Befeore Error Correction)? (0

b

Use Common Random Numbers Across Frequency Replications? (0 = No, 1 = Yes)
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090300

%9 %
AL E LA A

% Define Case Folders (Main Project Folder)
"/work/02405/jjtejada/yye00/matlab code/Demo Plant"

2

% Define Working Folders

% Analysis Folder (~/.../Case/RBnalysis)
"Analytic Results"”

% Run Subfolder (~/.../Case/Analysis/run)
"Tornado"

% Run Sub_Subfolder (~/.../Case/Analysis/run/run_sub)
"SIMCON"

% Run Sub_Sub_Subfolder (~/.../Case/Analysis/run/run_sub/run_sub_sub)
"Delta Pump Case 43 Shuffle”

% CAD Folder lName (~/.../Case/CAD)
"CAD Files"

% Concrete Sub-Folder (~/.../Case/CAD/Concrete)
"Concrete Data”

% Equipment Sub-Folder (~/.../Case/CAD/Equipment)
"Equip Data"

% Grating Sub-Folder (~/.../Case/CAD/Grating)
"Grating Data"

3 Pipe Sub-Folder (~/.../Case/CAD/Pipes)
"Pipe Data"

% Fequency Folder (~/.../Case/Frequency)
'Freqg Data”

% Break Frequency (~/.../Case/Frequency/Break)
"LOCA Freguency and Weld Inputs - 12-7-12 R1l.zls="

% Break Fequency Table (~/.../Case/Frequency/Brealk/Table)
"LOCA Data"

% Weld case File (~/.../Case/Frequency/Weld)
'LOCA Frequency and Weld Inputs - 12-7-12 Rl.xlsx"

W=ld Case Table (~/.../Case/Frequency/Weld/Table)
"Weld Table”

I a0

% multiplicative spatial unit conversions
% rectify all CAD elements for consistency
% applied to ALL length units within each CAD file

% Concrete Multiplier
1.0

% Equipment Multiplier
1.0

Grating Multiplier
1.0

o

an

Pipe Multiplier
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% LOCA bin definitions
% (units consistent with freq dists and CAD data)

% List Number of Defined Break Size Limits
e

% ie. SB,MB,LE (3 designaticns)
% However more sizes are allowable
2
% List Sizes
0.5 2.0 6.0
% ____________________________________________________________________

% CAD and Plotting Opticns (1/0 = Y/N)

% Show CAD Reproducticon

% Show Concrete and Gratings

Produce Intro Movie and Stop

Q a?

Sl

Debris Passage Correlation

(e}

% Sample Flow Rates

o

% Random Input Distributions

0

% ZOI Radial Inflation Factor(Plotting Only)

50

% ZOI Plotting Interval (# of breaks between plots)
25

% spatial resolution for discretizing insulation
% (must repeat weld target sort if these are changed. delete all master
% files and rerun with new dell and Nangbin)

% Linear Resolution (in.)

Azimuthal Bins in 2 Pi Radians on Pipes
-
2

% Head Loss Opticn
% porosity calc (1/2
(

= vol / mass weighting)
vel weighting was £

und to be more conservative)

o]

e

Synonyms tables for nonstandard welds, hangars and valves and Equipment

% Number of Valve synonyms
5

% Valve Synonyms

Valve VALVE MOV XRH FCV

% Number of Hangar Labels

14

% Hangar Synonyms

Hangar Hanger HL AF GU S35 SH RR RH

"Work Point" "work point™ "Work point”™ "work Pcint" "WORK POINT"

% Number of Weld Synonyms
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% Weld Synonyms
FW Weld WELD FS

Number of Steam Generator Synonyms

e

]
.
P

% Steam Generator Synonyms
SG SteamGenerator

% Number of Reactor Coolant Pump Synconymns

2

2

% Reactor Coolant Pump Synonyms
RCP ReactcrCoolantPump

Number of Pressurizer Synonyms

L)o@

Fressurizer Synonyms
ZR PRZR Pressurizer

a0

Number of RHR Synonyms

b o

[

% RHR Synonyms
RHR ResidualHeatRemoval
% _______________________________________________________________________________

3Statistics Sampling Options

%Sampling Method
(0/1/2/3 = CASA default / MatLab default / shuffle / read file)

o ae

$If Option 3 specified, set file name in case folder below
$If not LEAVE BLANK

o

max # LHS bins in LLOCA fcr max DEGB (DEGB counts as 1)
Nmaxbrk = 2 => 2044 total breaks
Nmaxzbrk = 3 => 2100 total breaks
Mmaxbrk 5 => 2250 total breaks
Nmaxbrk = 10 =» 3070 total breaks

oe op o
Il

Ul ool

=

# LHS replicates (batches) for each frequency CCDF
0

\8)

e

# epistemic freq envelope samples
current models process ~110 cases per minute
5

= e

logarithmic base for sampling epistemic frequency envelope

)o@

o

lower limit of highest epistemic frequency bin
0.99

% # interpolation pts in each break freq ccdf
1000

% logarithmic base for sampling break si:ce
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%¥Insulation Characteristics

% Number of Low Density Fiberglass Zones

3
e
]
=
Q
<
o)
o

% Number of Debris Types

8

% Debris Types

MNUKOQON NUKON_Z MICROTHERM RMI LEAD "THERMAL WRAP" I0Z ALKYD

A0

*Debris treated as LDFG
1/0 --> yes/no
10060100Q0Q

[l

Debris freated as microtherm
1/0 --> yes/no
0100000

o

O oo

Damage Radii with statistics definitions
Material % Statistics
random-variable definitions:

(1) first parameter (mean/geom mean/mean)

o o

o

2 (2) second parameter (std dev/geom std dev) (zero sigma returns mean)
% (3) lower limit
% (4) upper limit
%2 (5) library distribution (1/2/3 = normal/empirical/TBD ...)
(6) conservative direction (0/1 = low/hi)
(7) logarithmic sample base (0 = linear scale)
(8 .) empirical pdf must provide equal # of » then y values,

first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. below where 3 pairs are 1 2 3 4 5 ¢

2
o)

0 0 59993 200123456

o0 o A0 o o

o o\d

S

~J

0 0 99999 1 0 0

-~
o
o
&)
0o
0
w0
©
=
o
o

0 0 99992 1 0 Q

(s}
(a2}

7 0 0 99999 1 00

PR P ERERERERRERRDE PRSP
o
o
w
%)
W
)
0
=
(o)
<

-0
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o

Debris Properties Table

o

(denote particulate/fiber = sphere/cylinder = 1/2)

(do NOT add to or reorder this list unless code is modified)

(inventory of fibers with cylindrical geom must be given in ft~3)

(can 'fake' the diameter to match a given Sv using std geom formulas)

(inventory of particulates with spherical geom must be given in lbm)

(this list MUST include every debris type of interest)

(if unknown, set "manufactured" density of particulate to ~20% of Rho_mat)
(based on comparison of FeQZ to BWR sludge compaction density)

-SR-S S

¥ P

3'label! DebrisFropi 'Geom"' 'Diam' 'Rho_mat' 'Rho mfc'

% native units 'sph,cyl’ 'un' "lbom/ft~3' 'lbm/£E"3°

% calc units 'sph,cyl' 'm' 'kg/m" 3" 'kg/m*3"
"LDFG - fines" 2 7 175 2.4
"LDFG - small” 2 7 175 2.4
"LDFG - large” 2 2.4
"ulh ExTemeT : -4 Diameters of SiO2 and TiO2

- siozn 1 27.4 .
- Tion® 1 504 are improperly reversed

"QualCeoat = epTg - 10 94 36.66
"QualCoat - IQZ" 1 10 208 ga1.12
"Crud" 1 15 350 70.0
"UQCcat - epoxyfine” 1 152 124 48.3¢6
"UQCoat - epoxyFchp” 1 1143 124 48.36
"UQCoat ~ epoxySchp” 1 1143 124 43.36
"UQCoat - epoxyLchp" 1 1143 124 48.3¢
"UQCoat - epcuyCrls"” 1 1143 124 48.36
"UnQualCoat - alkyd" 1 10 207 B0.73
"UnQualCoat - enamel" 1 10 93 36.27
"UnQualCoat - 1I0z" 1 10 244 95.16
"Latent - particulate” 1 17.3 19 33.80
"Latent - fiber" 2 7 175 2.4

% microTherm constituents (low density concrete with fiber binder)

%2 mfc'd density (lbm/ft3)

15.0

% mass fraction filamentsflf read

0.03

% mass fraction of 5i02

0.58

% mass fraction of TiOZ

0.39

% debris type start and stop times (min after break)

% (rate assumed to be uniform from Tstart to Tend)

% (rate calc uses inventories defined above)

% (introduce "instant" sources over 1 delT)

% (debris from UQCcat cannot have Tstartsrc=0)

% (timing is presently independent of break size)

% Start Times

0 0 0 0 0 0 0 0 0 10

10 10 10 10 10 10 10 8] ¢)

% Stop Times

10 10 10 10 10 10 10 10 10 2160

2160 2160 2160 2160 2160 2160 2160 10 10

% Noninsulation Debris Quantities

random-variable definiticns:
(1) first parameter (mean/geom mean/mean)
(2) second parameter (std dev/gsom std dev) (zerc sigma returns mean)
(3) lower limit

aF A o of
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% (4) upper limit

% (5) library distributicn (1/2/3 = normal/empirical/TBD ...)

% (6) conservative direction (0/1 = low/hi)

% (7) logarithmic sample base (0 = linear scale)

% (8 .) empirical pdf must provide equal # of x then y values,

first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. helow where 3 pairs are 1 2 32 4 5 ¢

3
0

o P A o

o

o
[

0 99999

o

0012345¢6
% qual epoxy in ZOI (lbm)
1

105 0 0 99999 1 0 0

qual T0Z in ZOI (lbm)

W oe

©
o
o
0
D
0
=)
0
=
o
O

o

crud fines (lbm)

N
ey
o
o
()
O
W0
=
)
=
=
o

oo

unqual epoxy fine (1lbm)
(uniform dist

-~

34 0 117 234 2 0 0 117 234 0.5 0.5

o

oM

o

unqual epoxy fine chip (lbm)
(uniform dist)

~J D e

09 0 355 709 2 O 0 355 702 0.5 0.

(8,1

%2 ungual epoxy small chip (1bm)
% (unifeorm dist)

2
1

2
80 0 90 180 2 0 0 90 180 0.5 0.5

% unqual epoxy large chip (1lbm)
% (uniform dist)

22
3

91 0 196 391 2 0 0 1%6 321 0.5 0.

w

unqual epoxy curls (lbm)
{uniform dist)

o

W )o@
=D

91 0 19¢ 391 2 0 0 196 391 0.5 0.5

unqual alkyd (ibm)

= ooe

2

71 0 0 959939 1 0 0

IS

unqual enamel {lbm)

Fs = o0

€7 0 0 999%% 1 0 0
% unqual IOZ (lbm)
1
369 0 0 99999 1 0 @

% latent pariculate (lbm)

=

170 0 0 999995 1 0 O

=5

latent fiber (£ft~3)

=

2.5 00 99599 1 00
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3

A

e

Time points along accident progression

(assume all trains of injection on initially, w/spray c¢n setpoint trip)
(assume HPSI and LPSI both run, but LPSI flow negligible until depress)

(1 of 3 spray pumps can be turned off, all HPSI can be turned off for M,L)
(for degraded condition with < max trains, DON'T exercise any options)

o0 v

ar o

% max time of interest (hr)
36

g¥r++x*pacirculation Timeg*** ¥+~
3Number of breal sizes for recirc table
-

¥Recirc Time Table
1.5 24 6 8 12 27.5 $Break 3ize (in.)
337 79 56 44 38 31 20 %Time to recirc (min)

%'ﬁ':‘:**:‘r:‘rother LOCA Timesii:"******;‘:
% time to ONE spray pump off (min) (S,M,L)
(if 0.0, NO spray pumps run)
With Statistics
One Row for each size designation (see LOCA bin definitions)
random-variable definitiocons:
(1) first parameter (mean/geom mean/mean)

a? A% o Y P

& (2) second parameter (std dev/gecm std dev) (czero sigma returns mean)
% 3) lower limit

e

4) upper limit

5) library distribution (1/2/3 normal /empirical/TRD ...)
€¢) conservative directicn (0/1 = low/hi)
7)
8

FEReS

logarithmic sample base (0 = linear scale)
.) empirical pdf must provide equal # of = then y values,
first four entries are ignored.
Frovide distribution type
if (2) or empirical provide number cof =y pairs

-

ie. below where 3 pairs are 1 2 3 4 5 6

[ S Ca -

an

ol

%2 3

$1 0 0 99999 2 00123 456

1

0 0 0 99999 1 0 0

1

20 5 0 48939 1 8] 0

1

20 5 0 99999 1 0 0
% time to ALL spray pumps off {(min) (35,M,L)

% One Row for each sice designation (see LOCA bin definitions)

random-variable definitions:

first parameter (mean/geom mean/mean)

2) second parameter (std dev/geom std dev) (zero sigma returns mean)
} lower limit

) upper limit

) library distribution (1/2/3 = normal/empirical/TED ...)

)

)

ECR ety
4

o

o0

conservative direction (0/1 = low/hi)
logarithmic sample base (0 = linear scale)
.) empirical pdf must provide equal # of x then y values,
first four entries are ignored.
Provide distributicn type
if (2) or empirical provide number of xy pairs
ie. below where 2 pairs are 1 2 3 4 5 6

o2 Y o Al

[ S AR
= rJ
o w

99999 2 0 01 23 4 5 ¢

<

(el
>
(8]

390 420 1 00

o
(e

10 390 420 1 0 0

W W W o

[Re
fe)
[y
w

390 450 1 0 0
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ar

time to retire 1 full train (min) (S,M,L)
(this prob never happens, keep as option)
(it would be the train with spray cff already)
One Row for each sicze designation (see LOCA bin definitions)
random-variable definitions:
(1) first parameter (mean/gescm mean/mean)
(2) second parameter (std dev/gecm std dev) (zerc sigma returns mean)
(3) lower limit
(4) upper limit
(5) library distribution (1/2/3 = normal/empirical/TBD ...)

A2 a0 A4S o of o

paol

o o0

% (6) conservative direction (0/1 = lcw/hi)
%  (7) logarithmic sample base (0 = linear scale)
2 (8 ...) empirical pdf must provide equal # ¢f x then y values,

o

first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of zy pairs
ie. below where 2 pairs are 1 2 3 4 5 6
10099939 200123456
99999 1 0 0

9994 0 0 995%9 1 0 0

WO O WO o a0 o0 g0l
)
0
0
o
o
(]

9999 0 0 999299 1 0 0

a7

earliest time for chem prcd (min) (S,M,L)
One Row for each size designation (see LOCA bin definitions)
random-variable definitions:
(1) first parameter {(mean/geom mean/mean)
(2) se=cond parameter (std dev/geom std dev) (zero sigma returns mean)
(3) lower limit
(4) upper limit

o ot

[EC-C . S

% (5) library distribution (1/2/3 = ncrmal/empirical/TBD ...)
% (6) conservative direction (0/1 = low/hi)

% (7) logarithmic sample base (0 = linear scale)

3 (8 ...) empirical pdf must provide equal # of = then y values,
% first four entries are ignored.

% Provide distribution type

3 1if (2) or empirical provide number of xy pairs

2 ie. below where 3 pairs are 1 2 3 4 5 6

%2 3

%1 0 0 99999 2 001 23456

1

000 23999 100

1

00 0 9999% 1 0 0

1

0 0 099989 100

@

time to het leg injection (min) (S,M,L)
One Row for each size designation (see LOCA bin definitions)
random-variable definitions:
(1) first parameter (mean/gecm mean/mean)
(2) second parameter (std dev/geom std dev) (zero sigma returns mean)
(3) lower limit
(4) upper limit
(5) library distribution (1/2/3 = normal/empirical/TBD ...)

o e

[l S

o

o

%3 (6) conservative direction (0/1 = low/hi)
% (7) logarithmic sample base (0 = linear scale)
% (8 ...) empirical pdf must provide egual # of = then y values,
% first four entries are ignored.
% Provide distribution type
% 1if (2) or empirical provide number of uy pairs
% ile. below where 3 pairs are 1 2 3 4 5 €
32 3
10099999 2001 2345%¢

N ae
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(>N
o]
w
£y
ot
w
Oy
[=]

)
o
o

345 360 0.5 0.5

345 360 2 0 0 345 360 0.

(5
o
w

W k> W w

<) [«

SO YO
()

(e}

345 360 2 0 0 345 360 0.5 0.

o

3

e

Chemical Product Variables

ey

pool temp (degF) where chem prods form
With statistics
random-variable definitions:
(1) first parameter (mean/gesom mean/mean)
(2) second parameter (std dev/geom std dev) (zZero sigma returns mean)
(3) lower limit
(4) upper limit
(5) library distribution (1/2/3 normal/empirical /TED ...)
(6) conservative direction (0/1 = low/hi)
(7) logarithmic sample base (0 = linear scale)
(8 ...) empirical pdf must provide equal # of = then y values,
first four entries are ignored.
Provide distribution type
if (2) or empirical provide number of =y pairs
ie. below where 3 pairs are 1 2 3 4 5 &
3
0

o 2

o A0 o

LS - S

B < e Sl I

= e

0 99999 2 001 2 3 45 ¢

—

140 5 0 99999 1 0 Q

bump factor for chems when t>=Tchem and T<=ChemTemp (S,M,L)

(spec mean as i1f min=0, but set min and max to shifted range)
(preselect mean and max to set desired tail probp in last sample pt)

random-variable definitions:

first parameter (mean/gecm mean/mean)

(2) second parameter (std dev/geom std dev) (zero sigma returns mean)

lower limit

4) upper limit

5) library distribution (1/2/3 = normal/empirical/TBD ...)

¢) conservative directicn (0/1 = low/hi)

7) logarithmic sample base (0 = linear scale)

g .) empirical pdf must provide equal # of % then y values,

first four entries are ignored.
Provide distribution type
if {2) or empirical provide number cf =y pairs

ie. below where 3 pairs are 1 2 3 4 5 ¢

o of o o

s e
—

O @ o? A o o
1 w

£

[ S

10099993 200123456

1

1.25 0.64 1 15.3 31 10 % truncated exponential

2 al

32

1.50 0.44444 1 18,2 3 1101 2 0.5 0.5 % truncated exponential
32

2.00 0.25 1 24 2 1101 101 0.5 % truncated exponential

thresholds of concern
(logical distribution functions. MHOT part of sequence variability)

random-variable definitions:

first parameter (mean/gecm mean/mean)

(2) second parameter (std dev/geom std dev) (zerc sigma returns mean)

(3) lower limit

(4) upper limit

(5) library distribution (1/2/3 = normal/empirical/TBD ...)

(6) conservative direction (0/1 = low/hi)

(7) logarithmic sample base (0 = linear scale)

(8 ...) empirical pdf must provide equal # of = then y values,
first four entries are ignored.

o oV

5e

o0
—_

SR SR

o

o’

[
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% Provide distribution type
2 1if (2) or empirical provide number of zy pairs
% 1le. below where 3 pairs are 1 2 3 4 5 6

% core blockage limit (g/FA) HL breaks
1

99899 0 0 01 00O

% core blockage limit (g/FA) CL break

1
99999 00 0100

boron ppt limit (g/FA) for HL brk before HL inject
(should never fail by this mode)

9999 0 00100

boron ppt limit (g/FA) for CL brk before HL injection

5000100

limit for strainer buckling (ft hlo)

oo

.35 000100

ta)

>

void fraction at pump inlet (@ train)

[eln o

020060100

Flant State Table Data

20

a0

Cperable Trains
Train ¥ Pump Matrix

o2

three trains operable (Case 01)

% lpsi hpsi spray
% 1 1 1 %A
% 1 1 1 %B
3 1 1 1 %C

o

two trains operable (Case 22)

% lpsi hpsi spray
% 1 1 1 %A
% 1 1 1 %B
% 0 0 0 %C

ae

cne train operable (Case 43)

% 1psi hpsi spray
1 1 1 %A
0 0 0 B
0 0 0 %C

[

two LHSI pumps failed (Case 09)

% lpsi hpsi spray
% 1 1 1 %3
3 0 1 1 %B
% 0 1 1 sC

one train fail + one additional LHSI fail {(Case 26)

P

% lpsi hpsi spray
% 1 1 1 %2
% 0 1 1 %B
% 0 0 0 &C

e

# reactor coolant pumps (in CAD)
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% # pressurizers (in CAD)

% # RHR pumps (in CAD)

w

# stezam gesneratcors (in CAD)

o

time increment for evalwation {min)

misc debris area (ft~2) total in containment

fraction of misc debris overlap (arrives @ t0)

%
1
100 0 0 999993 1 Q ¢
0.25

% thin-bed thickness (in)
0.0625

% clip ZOI with walls (1/0 = y/n)

o0

const fiber filtraticon eff in fuel
.0

2

strainer height (ft)

.25

L) o

o0

containment rel humidity
.00

"

sump rel humidity
.00

=g

# fuel assemblies
3

= o

e]
2 inflation of delP before chem bump

é 1110100

%******Min Flo‘,\, to cOol core+*":¢+*++~b***:‘:+:‘f:‘:
$Humber of time and flow rate points

0

Time post SCRAM (hr)
Must be equal to number <f time and flocw rate points

@ L)

o

0.0023 0.0042 0.0056
0.0111 0.0167 0.02z2
0.0278 0.0417 0.0556
0.1111 0.1667 0.2222
0.2778 0.4167 0.5556
1.1111 1.66€7 2.2222
2.7778 4.1667 5.5556
11.1111 16.6667 22.2222
27.7778 41.6667 111.1111
1€6.6667 222,222z 277.7778

%% Flow Rate {(gpm)
% Must be equal to number of time and flow rate points

1414.7000 1323.5000 1260.9000 1113.4000 1030.5000
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973.3000 931.3000 859.3000 812.3000 711.0000
€54.7000 614.2000 581.2000 23.1000 480.9000
388.1000 342.4000 315.1000 295.7000 265.1000
245.5000 204.2000 182.7000 168.7000 158.1000
139.8000 29.0000 §4.1000 74.4000 67.7000

,**********Special Welc1 B

AT R

single~-case tracer (weld location name - from table)
specialweld = '"31-RC-1102-NS8S-1.1"';
1f special weld input select 1 else O

on

If 1 write weld name
else leave blank

o 0 O o

=

nominal pocl volume (ft”3) and area (ft"2)

%  {(uniform distribution between min and max pool volumes - 5,M,L)
a0

6 6 00200 434¢€4 61923 .5 .5 %3SBLOCA

oo

6 8 002 00 39533 69444 .5 .5 SMBLOCA

20N

6 6 002 0 0 45201 69263 .5 .5 SLEBLOCA

% Pool Area (ft"2)
12301

o

clean strainer attributes

clean area of ONE strainer (ft"Z)
.8185e+003

clean area of one OLD strainer (ft~2)
3155.4

o oo

o

o

o>

max clean strainer head loss (ft h2o)
0.22

a@

single pump runout volume rates (
high-pressure max injecticn rates
1620

% low-pressure injection rate

2800

gem) (S5, M, L)

ae

O

Containment Spray Rate (all states except Case 43)

A e

22

%0 0 1932 2350 2 0 O 193Z 2350 0.% 0.5
%2 2

%0 0 1932 2350 2 0 0 1932 2350 0.5 0.5
22 2

€0 0 1932 2350 2 0 © 1932 2350 0.5 0.5
% Containment Spray Rate (Case 43)

22

0 0 2080 2600 2 0 0 2080 2€00 0.5 0.5

22

0 0 2080 2600 2 0 0 2080 2600 0.5 0.5

22

0 0 2080 2600 2 0 O 2080 2600 0.5 0.5

% geometric loading table for a single train:
% thickness = (in) and strainer area A(ft"Z) as functions of debris volume
% V(ft~3). see supplementary routine StrainerArea for geometry definiticon
and assumptions. must be single-valued functions. May be slight mismatch
in compressicn for thickness estimation hetween this table and delP routine,
but low flow rate indicates low fiber compression.
V(ft™"3) % (in) A (ft*2)

Ao o a0
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switch table con/off = 1/0, list length of table
if 0 a flat approximation will be used

& A

% for old strainers

1 28

% Table Values

% If Table off leaves blank

o) §] 1.2185e+003
8.1790e+001 5.0000e-001 4.1300e+002
8.1800e+001 5.0100e-001 4.1931e+002
2.8016e+002 8€.1421e+000 4.4718¢+002
4.7853e+002 1.5783e+001 5.9256e+002
6.7689e+002 2.3424e+001 7.4768e+002
8.7526e+002  3.1065e+001 9.1253e+002
1.0736e+003 3.870€2+001 1.0871e+003
1.2720e+003 4.6348e+001 1.2714e+003
1.4703e+003 5.3925e+001 1.48655e+003
1.6687e+003 ©.1630e+001 1.6632¢+003
1.8671e+003 ©.9271e+001 1.8827&+003
2.0654e+003 7.6912e+4001 2.1040e+003
2.2638e+003 8.4553e4001 2.3389%e+003
2.462224+003 9.2194e+001 2.5816e+003
2.6605e+003 92.98352+001 2.8341=2+003
2.85892+003 1.0748e+002 3.09¢2e+003
3.0573e+003 1.1512e+002 3.3681e+003
3.2556e+003 1.227€=+002 3.6497e+003
3.4540e+003 1.3040e+002 3.9411e+003
3.6524e+003 1.3804e+002 4.24222+003
3.8507e+003 1.456%e+002 4.5530e+003
4.0491e+003 1.5332e+002 4.8735e+003
4.24742+003 1.€096e+00Z 5.2038e+003
4.4458e+003 1.6860e+002 5.5438e+003
4.6442e+003 1.7625e+002 5.8935e+003
4.8425e+003 1.838%e+002 &.2530e+0032
5.0409e+003 1.9153e+002 6.6222e+003

o

S0

initiating event frequency and bounded Johnson fit
NUREG-1829 current-day exceedance frequencies (without SG breaks)
(# breaks/cal yr of sizes > x)
Interpolated values for LOCA bins MUST be consistent with LOCAbins def
UT Austin fit of epistemic envelope using bounded Johnson pdf.
Paramsters MUST be listed in column corder (gamma,delta,=i,lamda)
each row varies by size, each column varies by %ile (then transposed)

o

of oY o

50

o

o

Break Frequency Table Name
"Present-Day Exceedance Frequency"

o

Break Sizes in Ascending Order
These are fixed values
For Documentaticn Purpose only
.5 1.625 2 3 6 7 14 31

D oot o

a0

Frequency Table

These are fixed values

For Documentation Purpose only
Break Size X Fercentile

=

o Al

6.2e~-5 5.0e-6 2.€6%-¢ 2.1e-7 6.30e-8 1l.4e-8 4.le-10 3,5e-11 3% 5th %ile
6.3e-4 §.9e-5 6.57e-5 3.4e-6 1.08e-€ 3.le-7 1.2e~-08 1.2e¢-09 % 50th %ile
1.9e-3 4.2e-4 3.10e-4 1.6e-5 5.20e-6 1.6e-6 2.0e-07 2.%e~-08 % mean
7.1le-2 1.6e-3 1.18e-3 6.1e-5 1.98e-5 6.1e-6 5.8e-07 §5.1le-08 % 95th %ile
% Table Percentile Values

0.05 0.5 NaN 0.95 & Don't Use Mean for Fitting

=

Johnson Parameters

These are fired values

For Documentation Purpose only

gamma delta wi lambda
1.650950E+00 5.256964E-01 4.117000E-05 1.420000E-02

E

o
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.646304E+00 4.593913E-01 2.530000E-06 3.200000E-03
.64€6308E+00 4.593851E-01 1.870000E-06 2.360550E-03
.646605E+00 4.589467E-01 1.200000E-07 1.220000E~04
.646403E+00 4.566256E-01 3.000000E-0& 3.965000E-05
.645739E+00 4.487957E-01 6.023625E-09 1.220000E-05
.645211E+00 3.587840E-01 2.892430E-10 1.160000E-06
.645072E+00 3.34349%3E-01 2,636770E-11 1.600000E-07

NOC-AE-14003081
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Strainer-Test Penetration Parameters

2)

area of test module
1.44

(Ft~

debris
(unitless)

fraction of sheddable
(uniform empirical) -

el
000200 0.0095¢ 0.0272 0.5 Q.5

shedding rate (1/min)
(uniform empirical)

~

000200 0.008236 0.0546 0.5 0.5

filter efficiency per g
(uniform empirical)

{slope)

000200 0.000339 0.003723 0.5 0.5
filter fit cut point

(uniform empirical)

(g)

000200 79 880 0.5 0.5

initial filter eff (intercept)
(uniform empirical)

~

000200 0.656 0.706 0.5 0.5

filter efficiency match pt
(set equal to 1.0 always)

000100
filter exp rate const

(bimodal empirical)
3

(1/q9)

¢ 00210 0.0011254 0.0013073 0.031787 0.10000 0.45000 0.1000

Debris Transport Factors
(enter conservative values here,

ZOI-generated debris

random variables populated below)

(LDFG fines, LDFG small, LDFG large, uTherm fines, qual coat fines, crud fines)

(columns must ALWAYS
(rows must ALWAYS be
(present values from

Vol 3 for SG compartment break)

~

these factors were used for Full Batch 2

.70 0.60 0.22 0.70 0.70 0.70 3F_BED upr
.30 0.25 0.00 0.30 0.20 0.30 $F_BD lwr
.53 0.27 0.00 0.53 0.53 0.53 %F_WD_UCin
.47 0.19 0.00 0.47 0.47 0.47 %F_WD_UCan

be defined in this order left to right)
defined in this order top to bottom)
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0.00 0.27 0.00 0.00 0.00 0.00 $F WD _BCin
0.00 0.00 0.00 0.00 0.00 0.00 %F_WD_BCan
0.02 0.00 ©0.00 0.02 0.02 0.02 3F_PF_sump
0.05 0.00 0.00 0.05 0.05 0.05 %F PF_nact
1.00 0.64 0.00 1.00 1.00 1.00 %F _Rcrc_lwr
1.00 0.64 0.00 1.00 1.00 1.00 %F _Rcrc_WDin
1.00 0.58 0.00 1.00 1.00 1.00 %F_Rcrc_WDan
0.00 0.01 0.01 0.00 ©.00 0.00 %F _Ersn_spry
0.00 0.07 0.07 0.00 0.00 0.00 %F_Ersn_pool

e

Unqualified coatings outside 2ZOI
(epoxy fines, epoxy fine chips, epoxy small chips, epoxy large chips,
epoxy curls, alkyd, baked enamel, IOZ fines)
(columns must ALWAYS be defined in this order left to right)
(rows must ALWAYS be defined in this crder top to bottom)
(present values from Vol 3 for MB/LBLOCA in SG compartment)

TV A gl

o

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 % F_fail
0.1% 0.1% 0.15 0.1% D.15 0.5%4 0.00 0.83 % F_upr
0.02 0.02 0.02 0.02 0.02 0.46 1.00 0.17 % F_lwr
0.83 0.83 0.83 0.83 0.83 0.00 0.00 0.00 % F_Ru
0.06 0.06 0.06 0.06 0.06 0.06 0.00 0.06& 5 F_spry
1.00 0.41 0.00 0.00 1.00 1.00 1.00 1.00 % F_rcrc
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 % F_Rxrcrc
% Latent Debris

fiber)

% (particulate,
% (columns must ALWAYS be defined in this order left to right)

(rows must ALWAYS be defined in this order top to bottom)

% (present values from Vol 3 for S$G comparftment)
0.00 0.00 5F_BD_upr (1)
1.0¢ 1.00 %F _BD_lwr (2}
1.00 1.00 5F_WD (3)
0.0z 0.02 %F_PF_sump (4)
0.05 Q.05 %F_PF nact (5)
1.00 1.00 3F_Rcrc_lwr (6)

oo

Q

$Time and Temperature Data
$Mumber of Time and Temperature Data Points
162

% time vecteor (hr) for small-breal temperature profile
(FIRST entry is assumed 2BQ@ t=0. constant-value extrapolation imposed.
(time dependent temps ARE currently used in calc, one history for each LOCA)

o0 o

3 time vector (hour) for small {(and medium) breaks

0.0000 0.0847 0.08&¢4 0.0881 0.08%7 0.0%14 0.0931 0.0947
0.09¢4 0.0981 0.0%97 0.1014 0.1031 ©0.1047 0.1064 0.1081
0.1097 0.1139 0.1306 0.1472 0Q.1632 0.1806 0.1972 0.2139
0.2306 0.2472 0.2639% 0.2806 0.2972 0.3139 0.3306 0.3472
0.3639 0.3806 0.3972 0.4139 0.4306 0.4472 0.4639 0.4806
0.4972 0.5139 0.53046 0.5472 0.5639 0.5806 0.5972 0.6139
0.6306 0.6472 0.6639%9 0.6806 0.6%72 0.71329 0.730¢ 0.7472
0.763% 0.7806 0.,7%972 0.8139 0.8306 0.8472 0.8639 0.8806
0.8972 0.9139 0.9306 0.9472 0.9639 0.9806 0.9972 1.013¢
1.0306 1.0472 1.0639 1.0806 1.3611 1.6944 2.0278 2.3€l1
2.6944 3.0278 3.3611 3.€%44 4.0278 4.3€11 4.€944 5.0278
5.2611 5.6944 €.0278 ©.3611 6.6944 7.0278 7.3611 7.6944
8.0278 §£.3611 §.€944 99,0278 2.3611 9.6%44 10.0278 20.0833
32.0833 44,0833 56.0832 68.0833 80.0833 92.0833 104.0833
116.0833 128.0833 140.08373 152.0833 164.0833
176.0833 188.0833 200.0833 212.0833 224.0833
236.0833 248.0833 260.0833 272.0833 2832.3333
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297.
355.
416.
475.
536.
597.
655,
716,

)

119.6000 131.2987 140.1689
159.2343 162.1567 164.5€80
170.2457 171.7175 172.9577
175.7084 176.3081 177.5299
124.084¢8 123.6914 123.5988
124.4938 127.6399 129.7484
158.2393 162.7694 165.4960
169.7637 170.9814 171.9%93
174.4555 175.0903 175.6074
176.4€25 176.4855 176.391¢
175.6184 175.2411 174.8243
173.4234 172.8459 172.2319
170.4548 1€9.9507 169.5034
168.4824 168.2551 168.0847
1€67.870% 167.866€5 167.8947
168.0978 170.0607 170.9606
169.8110 165.794Z2 16§.1132
163.0112 161.443¢ 159.9385
156.5706 151.6937 163.7090
156.1579 154.6151 153.23332
149.7667 148.7924 147.8€49
124.973%0 122.1450 120.1310
11€.4980 115.6160 114.7100
112.5210 111.9240 111.3580
109.9930 109.5770 109.2090
108.2810 107.9680 107.7100
10€.9430 106.7150 106.4770
105.8930 105.6660 105.5410
105.0690 104.8440 104.7250
104.3¢¢€0 104.1400 104.0230
103.€730 163.5660 103.4520
103.1000 102.9130 102.8680
102.5250 102.5160

% time vector (hr) for medium (and small)
% (FIRST entry is assumed 2B@ t=
0.0000 0.0847 0.0264 0.0881 O
0.0964 0.0931 0.03%%7 0.1014 O
0.1097 0.1139 0.1306 0.1472 O
0.2306 0.2472 0.26322 0.2806 O
0.363% 0.3206 0.3272 0.4139 0
0.4972 0.5139 0.5306 0.5472 O
0.€306 0.6472 0.6639 0.6806 O
0.7639 0.780¢ 0.7972 0.8139 O
0.8972 0.2139 0.9306 0.9472 0
1.0306 1.0472 1.0632 1.0806 1
2.6944 3.0272 3.3611 3.6944 4
5.3611 5.65%44 €.0278 €.3611 6
8.0278 €.3611 §.6944 9.0278 9
32.0833 44.0833 56.0833 €9.083
116.0833 128.0833 140.0833
176.0833 188.0833 200.0833
236.0333 248.0833 260.0833
297.2222 308.3333 319.4444
355.5556 36%.4444 380.5556
416.6667 427.7778 438.2889
475.0000 488.8889 500.0000
526.1111 547.2222 561.1111
597.2222 ©508.3333 619.4444

2222
5556
€ee’
0000
1111

oy

O

5556
6667

308

369.

427

488,

547

608.
6E9.

% temperature (F)

L3333
4444
L7778

8869

AmAn
PSSy

3333
4444

s XY XYL ) I Gy BT N 005 Y ¥V
Lol o I B AV R0 o T ]
O R OO W

(e}

L4444
.5556
.8889
.0000
L1111
L4444
.5556

L3333

6667

2.T7778

1111

amnn

Lo bLs

profile for small (and
150.
166€.
174.
le4.
123.
131.
167.

172

17¢.
176.
174.
171.
1€9.
le7.
167.
171.
165.

158

160.
151.
136.
11¢.
113.
110.
108.
107.
10€.

10&

104.
103.
103.
102.

Q271

23353

. 6667

madium)
3314
6937
0415
4935
5641
0321
3851
L8771
0061
z055
3902
€143
108¢
9707
9451
4105
3090
L1298
9624
9641
2080
4710
8960
8590
9100
4730
2500
.3160
6070
5050
3350
6810

344
402.
463.
525
583.
644,
702

bre
15¢

le8.
174.

132

123.
149.
168.

173
17¢

175.
173.
171.
1€8.
167.
168.
170.
1e4.
158.
158.
150.
129,
117.
113.

110

108.
107.
106.
105.
104.

103

103.
102.

L4444

7778
8889

.0000

3333
4444

L7778

aks

L1240
5685
5570
.707¢€
5523
§002
65688
L7150
L2923
94¢8
9374
0143
7661
G020
0131
8721
1223
4517
1118
8191
0230
3160
1730
.3920
5930
1620
1240
1930
3770
.7910
1450
0450
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break temperature profile

0. constant-value extrapolation imposed.

L0297

L1031
L1639
L2972
L4306
.5€39
L6972
L8306
L9639
L3611
.0278
L6944
L3611

3 §80.0
152.
212
272,
333.
391.
452
511.
572.

272
"33,

0.0914
0.1047
.1806
L3139
L4472
.5206
L7139
.8472
L9806
L6944
L3611
L0278
). 0044

[N

~N s 2 OO0 OO0

o

§33 92.0

0833

.0833

0833
3333

6667

L7778

1111
2222

-
3333

0.0
.10
.19
.33
.46
.59
.73
.86
.99
.02
.69
.36
.0

MM s WD O R[22 000 O OO0
o MDY O WO

B W DWW

T

931 0.09%947
64 0.1081
72 0.2139
0e 0.23472
39 0.4806
72 0.6139
06 0.7472
39 0.8806
72 1.0139
78 2.3€ll
44 5.02738
11 7.€944
278 20.0833
104.0833
.0833

.0833

L3332

. 4444

L7778

. 9889

.0000

.3333

. 4444
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655.5556 669.4444 620.
716.6667

o
o
w
an)

691.6¢667 702.7778

[

% Temperature (F) profile for medium breaks
119.6000 131.2987 140.1689 150.3314 156.1240

159.2343 162.1567 164.5680 16£6.6937 168.5685
170.2457 171.7175 172.9577 174.0415 174.9570
175.7084 176.3081 177.5299 164.4935 132.707¢6
124.0848 123.6914 23.5988 123.5641 123.5529
124.4938 127.6329 129.7484 131.0391 149.8002
158.2393 162.7694 165.4960 167.3851 168.6688
169.7687 170.9514 171.9993 172.8771 173.7150
174.4535 175.0903 175.€074 17€¢.0061 176.2523
176.4625 176.4855 176.3916 17€.2055 175.9468
175.¢6184 175.2411 174.8243 174.3902 173.9374
173.42¢84 172.8459 172.2319 171.6143 171.0143
170.454%2 169.9507 165.5034 169.1066 168.7661
168.4824 168.2551 162.0847 167.9707 167.9020

167.8705 167.8665 167.8947 167.9451 168.0131
165.0978 170.0€07 170.9€606 171.4105 170.8721

169.8110 168.7942 168.1132 125.3090 164.1228
162.0112 161.443¢ 159.9385 158.129¢ 158.4517
156.570¢6 151.6937 163.7090 160.9624 158.1118

156.1579 154.6151 153.2333 151.%¢41 150.8191
149.7667 148.7924 147.8649 136.2020 129.0230

124.9790 122.1450 120.1310 118.4710 117.3160
116.49€0 115.6160 114.7100 113.8%60 113.1730
112.5210 111.9240 111.3580 110.8590 110.3530

109.9930 109.5770 109.205%0 108.9100 108.5930
108.2810 107.9680 107.7100 107.4730 107.1620
106.5430 106.7150 106.4770 106.2500 106.1240
105.8930 105.6660 105.5410Q 105.3160 105.1930

105.06590 104.8440 104.7250 104.6070 104.3770
104.3660 104.1400 104.0230 103.9050 103.7910
103.6730 102.56¢€0 102.4520 103.3350 103.1450

103.1000 102.9130 102.8680 10Z2.6810 102.6450
102.5250 102.5160

% time vector (hr) for large breaks

0.0000 0.0847 0.0864 0.0831 0.0897 0.0914 0.0931 0.0947

0.09¢4 0.0981 0.0997 0.1014 0.1031 0.1047 0.1064 0.1081 0.1097
0.1139 0.1306 0.1472 0.1639 0.1806 0.1972 0.2139 0.2306 0.2472
0.2e3 0.2206 0.2972 0.313% 0.3206 0.3472 0.3639 0.3806 0.3972
0.412¢ 0.4306 0.4472 0.46329 0.4806 0.4972 0.5139%9 0.5306 0.5472
0.5639 0.5806 0.5972 0.6139 0.6306 0.6472 0.6639 0.63806 0.86972
0.7132 0.7306 0.7472 0.763% 0.7806 0.73%72 0.8139 0.8306 0.8472
0.86329 0.8806 0.8972 0.913% 0.9306 0.9472 0.9639 0.980¢ 0.997Z2
1.0139 1.0306 1.0472 1.063% 1.0%80¢ 1.3611 1.6944 2.027¢% 2.3¢611
2.6944 3.0278 3.3611 3.6944 4.0278 4.3611 4.€9%44 5.0278 5.3¢11
5.6%44 €.0278 6.3611 6.€944 7.0278 7.3611 7.6344 8.0278 §8.3611
8.6944 9.0278 9.3811 9.6944 10.0278 20.0833 32.0833 44.0833 56.0833
68.0833 80.0833 92.0833 104.0833 116.083 128.0833 140.0833
152.0833 164.0833 176.0833 188.0833 200.0833 212.0833
224.0833 236.0833 248.0833 260.0833 272.0833 283.3333
297.2222 308.3333 319.4444 333.3333 344.4444 355.555¢
369.4444 380.5556 391.6667 402.7778 416.66€67 427.7778
438.8889 452.7778 463.8829 475.0000 488.8889 £00.0000
511.1111 525.0000 536.1111 547.2222 561.1111 572.2222
583.3333 597.2z222 608.3333 £19.4444 €33.3333 644.4444
655.5556 69,4444 630.555¢ 691.6667 702.7778 716.6667

ol

Temperature (F) profile for large breakls
9

119.8113 213.9295 242.3104 255.0268 255.7907 253.1617

252.9372 252.5390 251.9023 250.9733 245.7169 245.8894
235.9%56 224.0051 212.9495 203.54599 195.7225 179.5894
199.804¢ 174.8143 174.827¢ 177.3518 180.7405 183.2333
185.1644 186.4925 187.2579 187.8270 188.1924 188.42¢¢€

188.5605 188.5934 188.5042 188.3375 189.3187 1889.7570
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NPSH parameters:
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188.5202 188.014¢8 187.5621 187.4103 187.0671
186.4249 186.1559 186.7640 186.501Z2 186.2557
185.9119 185.82¢5 185.80€2 185.8495 185.952¢6
187.8900 187.9673 187.919¢6 187.9119 187.9385
183.0710 188.16¢47 188.252¢8 188.3385 188.4003
188.9199 185.7439 188.5614 188.3¢622 188.1314
187.5387 187.1667 186.7559 178.4091 171.8762
162.2238 153.1410 154.9818 151.7673 148.9234
143.7967 141.6054 139.5251 137.9892 136.4819
136.9000 136.6459 135.3569 134.3103 132.2941
131.94¢€7 132.053¢6 132.1915 131.3055 130.794¢
123.0489 118.1991 114.9095% 112.4179 110.409¢
107.23834 106.0152 104.8855 103.8671 102.939%9
101.3027 100.5720 99.8894 99.2491 98.6461 98.07:3
0229 96.5339 96.0€659 95.6474 95.1520 94.7720 94.4055

6254 93.29867 92.9000 92.5932 92.2953 82.0057 91.¢547

1163 90.7942 90.5432 90,2982 89.9398 89.7671 89.5396

.0452 £8.8328 ©89.5733 88.3703 88.1712 £7.9276¢ 87.7368%

3198 §7.1398 B€.9628 86.7457 86.5753 86.4076 86.2427

of pipe segments in common header)

o o

oo

o

66.96 25.41 12.00

o
]

%
1

oa°

o9& o

oo

L O WD W

[y

(specify any #

major HL variables

absolute roughness of the pipe (ft)
.00015

Humber of Pipe Segments

pipe diameters (ft)

27 .99 1.27 .84 1.27 .99

pipe lengths (ft)

depth of common
25.83 25.65 25.83

NPSH required for each pump

2 12 12

25.4¢6 11.50 24.91

(ft)
HPSI,

header

% LPSI, SPRY

(ft water)
SPRY

% LPSI, HPSI,

minor HL variables
# of elbows,

[(# of 90 degree)

tee
110
0000
ag001
0000
60001
0000

runs)

RO RPRORO

o

[

an

oe

tees, entrances,
(# of 45 degree)

(# of tee branches)]

AB
EC
BD
DE
oE
FG

segment
segment
segment
segment
segmant
segment

and branches per pipe segment
(# of gate valves) (# of entrances) (# of

Newly Added Options

Use 0Old Degas Routine?

Use 0ld NPSH Routine?

Use 0ld SI Pump Flow Equation?

Use 0ld Strainer Properties?

(0

(0 = HNo,

(0
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Use Common Random Numbers Across Frequency Replications? (0 = No,
Enable All Plects? (0 = We, 1 = Yes)

Enable Parallel Calculations (0 = No, 1 = Yes)
CAUTION - USE OMLY IF YOUR KHOW YQUR PC MEETS SPECIFICATIONMS!!!U!

Mumber <of Parallel Threads

Use Optimal Frequency Bins for 1% Freps (0 = NWo, 1 = Yes)

Use Old Debris Source Rate (Before Error Correcticn)? (0 = No, 1 =

Use 0ld Latent Debris Transport Egquations (Before Error Correction)?

1
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e

0

Tes)



