Flowchart for Creating PWR Cooldown P-T Curves

Create special Input File for FAVLoad analysis:
1. Temperature vs. Time data for the cooldown rate
2. Pressure vs, Time data has the pressure set to zero
(See Figure 2)

v

Run FAVLoad
The FAVLoad output file is used in the next FAVPFM
analysis (This file is NOT modified, use as is)

!

Run FAVPFM analysis using Output File from
FAVLoad and a special FAVPFM Input File
{See Figure 3)

Output File from FAVPFM:
Output contains time histories for Temperature and K,y
for Aspect Ratios 2, 6, 10, oo .

{See Figure 4)

A

Create 2 files using output file from FAVPFM run
Create filename “f45”, having only 1 column, containing Temperature data
Create filename "f46", having only 1 column, containing Aspect Ratio = 6 data (See Figure 4)
(Both “f45" and “f46” are created inside Mathematica script)
Create filename “f44" which contains the RTNDT value for each EFPY {“f44” is created inside

Mathematica)

ASME Code Appendix G Method
Using files “f44”, “f45" and “f46", run:

FORTRAN code formcd.for which produces
output file “f47” which contains:
Pressure vs. Time based on ASME Appendix G

EPRI MRP-250 Risk-Informed Method
Using files “f44”, “f45" and “f46", run:

FORTRAN code formind.for which produces
output file “f47” which contains:
Pressure vs, Time based on EPRI MRP-250

ASME Appendix G P-T Curve

A
Risk-Informed P-T Curve

Figure 1: General Cooldown Flowchart
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[ZTZZEZEXZR SRR RS R AZS S S22 2AR2R R Rl dt Rttt il sl Rl il Xla st isd ]

* Palisades Cooldown of 50 F / hr; 32 EFPY, RTNDT(t/4) = 208.4

khhkdkwh kb hhkdr X rrbhkdhrhhkhkdhdhdhdrrr bk kb hrddbddhddbhkbdddrhdhkkrrardhkdx

* IRAD = INTERNAL RADIUS OF PRESSURE VESSEL [IN] *
* W = THICKNESS OF PRESSURE VESSEL WALL (INCLUDING CLADDING) [IN] *
* CLTH = CLADDING THICKNESS [IN] *

GEOM IRAD=86.0 W=8.75 CLTH=0.25 & Palisades RPV geometry

ek hkkdkhhkdrdhdkdbhrerhhddbhbrhrhdrkbhdrkr b dkrddr kb dd bbbk ddded dddddddrhddi

* T = BASE AND CLADDING STRESS-FREE TEMPERATURE {F] ~*
* CFP = crack-face pressure loading flag
* CFP = 0 ==> no crack-face pressure loading

* CFP = ==> crack-face pressure loading applied
*****z}*****f***********************************************it**********

SFRE T=532. 0: CFP=0 & Set stress-free temperature (matche: temperature at time zero)

* SET FLAGS FOR RESIDUAL STRESSES IN WELDS

K e e o v m . = = = e = - — — — ——— — = A - =t T = e o = - e v U= - e W e P - i A = A 5e o o ———
* NRAX = 0 AXIAL WELD RESIDUAL STRESSES OFF

* NRAX = 101 AXIAL WELD RESIDUAL STRESSES ON

* NRCR = 0 CIRCUMFERENTIAL WELD RESIDUAL STRESSES OFF

»*

2

o

0

o
|

= 101 CIRCUMFERENTIAL WELD RESIDUAL STRESSES ON

RESA NRAX=0

RESC NRCR=0 &No residual stresses

(8pecify only 1 transient below)

Fhhkhkhkhkhrdhhkhkdbhkhkdbhkrhkhkhrhhhbhkhkhhrrhhhbhkhrhrdhbhkbdthdrhhhddrhhrhrdrhrrhrrhdrrhkdrhrhdkdrwhkkk

* THERMAL TRANSIENT: COOLANT TEMPERATURE TIME HISTORY
* NT = NUMBER OF (TIME,TEMPERATURE) DATA PAIRS

A R R R R R R R AR R R R R A SR R R R AR AR R R R R IR RS EEE AR AR ER SR AR R R A RAEEZERE R R SR X
NTTH NT=3

* frp e e el B e R i i -~

* "TIME (MIN] T(t) [F}

W o e v e e v T e v b = e o =

0.00 532,00

554 .40 70.00 Define temperature-time history
600.00 70.00
IS E AR A S AL ELE AR RERRRAdlRRlllRAlRRARSRRAlRESRSRslER Rl Rl RRl Sl Sl sS RN
* PRESSURE TRANSIENT: PRESSURE vs TIME HISTORY
* NP = NUMBER OF (TIME, PRESSURE) DATA PAIRS
[ E R EREA RS EEEREA R RS LSRR R RS Rl R sl Rl Essl sl il i Al Rl l iRl l Rl AR RS
NPTH NP=2
* -2 A A A 3 S S 3 Xt
* TIME {MIN] P(t) [ksi]
¥ mooooozTomosEoSsSTmSSs=—s=so=o=
0.000 0.0 ) . hist
600.0 0.0 ero pressure-time history

Figure 2: FAVLoad Input File




*

EXAMPLE INPUT DATASET FOR FAVPFM

*

* NSIM = NUMBER OF RPV SIMULATIONS

* IGATR = NUMBER OF INITIATION-GROWTH-ARREST ({(IGA) TRIALS PER FLAW
* WPS_OPTION = 0 DO NOT INCLUDE WARM-PRESTRESSING IN ANALYSIS

* WPS_OPTION =1 INCLUDE WARM-PRESTRESSING IN ANALYSIS

*  PC3_OPTION = 0 DO NOT PERFORM FRACTURE ANALYSIS OF CATEGORY 3
* FLAWS IN PLATES

* PC3_OPTION = 1 PERFORM FRACTURE ANALYSIS OF CATEGORY 3 FLAWS IN
* PLATES

* CHILD_OPTION = 0 DO NOT INCLUDE CHILD SUBREGION REPQRTS

* CHILD_OPTION =1 INCLUDE CHILD SUBREGION REPORTS

* RESTART_OPTION = 0 THIS IS NOT A RESTART CASE

* TRESTART_OPTION = 1 THIS IS A RESTART CASE

* IRTNDT = FOR ESTIMATING RADIATION-INDUCED SHIFT IN RTNDT

* TC = INITIAL RPV COOLANT TEMPERATURE

* {applicable only when IRTNDT=993) ([F]

* EFPY = EFFECTIVE FULL-POWER YEARS OF OPERATION (YEARS] *

CNT2 IRTNDT=2006 TC=556 EFPY=32 IDT_OPTION=1 IDT_INI=0 ILONG_OUT=0

'k'k*******.**t***i***t****t***********************************************

* THE LDQA RECORD PROVIDES THE OPPORTUNITY TO CHECK LOAD-RELATED

* SOLUTIONS SUCH AS TEMPERATURE, STRESSES, AND KI.

* I0A = 0 ==> THIS EXECUTION IS NOT FOR LOAD QA

* IQA = 1 ==> THIS EXECUTION IS FOR LOAD QA

* IOPT = 1 ==> GENERATE TIME HISTORY AT SPECIFIC THROUGH WALL

* LOCATION

* IOPT = 2 ==> GENERATE THROUGH WALL DISTRIBUTION AT SPECIFIC TIME

* IFLOR = 1 ==> FLAW ORIENTATION IS AXIAL

* IFLOR = 2 ==> FLAW ORIENTATION IS CIRCUMFERENTIAL

* IWELD = 0 ==> DOES NOT INCLUDE THRU-WALL WELD RESIDUAL STRESS

* IWELD = 1 ==> DOES INCLUDE THRU-WALL WELD RESIDUAL STRESS

* IKIND = 1 ==> INNER-SURFACE BREAKING FLAW

* IKIND = 2 ==> EMBEDDED FLAW

* IKIND = 3 ==> OUTER-SURFACE BREAKING FLAW

* XIN IS ONLY USED IF IKIND=2 (EMBEDDED FLAWS)

* XIN = IF IOPT=1; LOCATION OF INNER CRACK TIP FROM INNER SURF. [IN]
* XIN = IF IOPT=2; FLAW DEPTH [IN]

* XVAR: IF IOPT=1; XVAR=FLAW DEPTH{IN]

* IF IQPT=2; XVAR=TIME [MIN]

* ASPECT = ASPECT RATIO; FOR SURFACE BREAKING FLAWS: 2,6,10,999(infin)
*

FOR EMBEDDED FLAWS: ANY VALUE > 0
LDQA IQA=1 IOPT=1 IFLOR=1 IWELD=0 IKIND=1 XIN=0.65 XVAR=2.1875 ASPECT=6

(End of file) For cooldown, XVAR = % x thickness (internal flaw)
(Value is for Palisades)

Figure 3: FAVPFM Input File




I ZZEE R RS R RS A RS R R AR SRAS Rl Rl ls s R R LAl ERR R R R R RS]

TIME HISTORY RESULTS FOR INTERNAL SURFACE BREAKING FLAW
2.188 inches IN DEPTH FROM INNER SURFACE
INTERNAL-SURFACE BREAKING FLAW

AXIAL, FLAW WITHOUT RESIDUAL STRESSES

IEEEE A AR SRR RS ERRSARR AR SRlERRElSRAREREEESRRSERRR SRR RRS]

TRANSIENT NUMBER 1

HOOP KX-> X = ASPECT RATIO
NSTEP TIME TEMP PRESS STRESS K2 K6 K10
1 0.00 1} 532.00 0.00 0.00 0.00 0.00 0.00
2 1.00 | 531.98 0.00 -0.01 0.02 0.08 0.09
3 2.00 | 531.87 0.00 0.00 0.08 0.24 0.28
4 3.00 ) 531.67 0.00 0.02 0.19 0.45 0.51
5 4.00 | 531.41 0.00 0.06 0.30 0.68 6.77
6 5.00 | 531.10 0.00 0.10 0.43 0.92 1.05
7 6.00 | 530.75 0.00 0.14 0.56 1.18 1.33
8 7.00 | 530.37 0.00 0.19 0.70 1.43 1.62
9 8.00 | 529.87 0.00 0.25 0.84 1.68 1.90
10 9.00 1 529.54 0.00 0.30 0.97 1.94 2.19
11 10.00 | 528.09 0.00 0.35 1.11 2.19 2.47
12 11.00 | 528.63 0.00 0.41 1.25 2.44 2.75
13 12.00 | 528.15 0.00 0.46 1.38 2.68 3.02

BWWWNNNONRERPRPOOOCO

.00
.14
.41
.74
.10
.48
.86
.24
.63
.01
.39
.76
.12

Copy this column to file “f45” Copy this column to file “f46”
{Performed internally by (Performed internally by
Mathematica script) Mathematica script)

(Output continues to time = 600 as defined in FAVLoad Input File)

Figure 4: FAVPFM Output File




implicit real*8{a-h,o-z)
dimension temp(1000),akic(1000),akit(1000)

open (unit=44,file='£f44"') & Input file generated inside Mathematica script
open (unit=45,file='£45") . .

open (unit=46,file='£46") } € Input files (described in Figure 4)

open (unit=47,file='£47"') & Qutput file containing ASME Appendix G Pressure vs Time

. Curve
read (44,*) ntimes

read (44,*) rtndt

do 20 itstep = 1,ntimes
read (45,*) temp(itstep)
20 continue

do 30 itstep = 1,ntimes
read (46,*) akit(itstep)

30 continue
beta = 0.0
alpha - 20 } € ASME Appendix G code values
psteady = 2.101
rtndt = rtndt + beta
thick = 8.75
i - 86.0 } RPV geometry (Palisades)
iflor = 1
itran = 1

, if (itran.eq.l) then
Ct**i*********************************f*******t**************************

C itran = 1 ====> cooldown; iflor = ====> axial; iflor = 2 ===> circum
C******i*******t**t**********ti******t**t*******************ﬁ****i*******
if (iflor.eqg.l) then
amm = 0.926 * sqgrt(thick)
else
amm = 0.443 * sqrt{thick)
endif
else
C*t*t******t***i**t****************************i**t*t*tt**t****t**t**t***

C itran = 2 ====> heatup
C**t****t*tt*****t**************************i*t*******ti**************t*t
if (iflor.eq.l) then
amm = 0.893 * sgrt (thick)
else
amm = 0.443 * sgrt (thick)
endif
endif

do 10 itstep =1,ntimes
astep = itstep ~ 1
akic(itstep) = 33.2 + 20.734 * exp(0.02 * (temp(itstep)-rtndt))

pall = (akic(itstep) - akit{itstep)) * (thick / ri)
* * (1 / alpha) * (1 / amm)

if (pall.ge.psteady) pall = psteady

akim = amm * (pall * ri / thick)

aktot = akim + akit({itstep)
write (47,101) astep,pall
101 format (2£10.2)
10 continue

Figure 5: Formcd.for FORTRAN Code, for ASME Appendix G (Cooldown)




implicit real*8(a-h,o-z)
dimension temp(1000),akic(1000},akit (1000)

open (unit=44,file='£44") .

open (unit=45,file='£45") € Same file descriptions as in Figure 5

open (unit=46,file="£46")

open (unit=47,file='£47'} < Output file containing MRP-250 Pressure vs Time

Curve
read(44,*) ntimes
read{44,*) rtndt
do 20 itstep = 1,ntimes
read (45,*) temp(itstep)
20 continue
do 30 itstep = l,ntimes
read (46,*) akit(itstep)
30 continue
beta = 110.0
alpha = 1.0 }(—MRP—ZSOvaIues
psteady = 2.101
rtndt = rtndt + beta
thick = 8.750
ri = B86.0
iflor = 1
itran = 1

if (itran.eq.l1l) then
C*i**ii**i*******i**i*t*****i*******i*i*****ii*********t*i**i**t*********
C itran = 1 ====> cooldown; iflor = 1 ====> axial; iflor = 2 ===> circum
Ct'h**ii*i***t*i************t*'k**i****i*ii***ti***i*i*'***i**t*i*i*iii*i*'ﬁ
if (iflor.eqg.l) then
amm = 0.926 * sqgrti{thick)
else
amm = 0,443 * sgrt{thick)
endif
else
C**i*i**'ﬁi******itt*************i******i*i*********'ﬁ*****i******i********

C itran = ====> heatup )
C*i*************fi**i*****i*i*t**i******i**'ﬁ*i***i*‘\'**i*i**i*i*i***i***i*
if (iflor.eq.l) then
amm = 0.893 * sqgrt (thick)
else
amm = 0,443 * sqgrt (thick)
endif
endif

do 10 itstep =1,ntimes
astep = itstep - 1
akic{itstep) = 33.2 + 20.734 * exp(0.02 * (temp(itstep)-rtndt))

pall = (akic{itstep) - akit(itstep)) * (thick / ri)
* * (1 / alpha) * (1 / amm)

if (pall.ge.psteady) pall = psteady

akim = amm * (pall * ri / thick)

aktot = akim + akit{itstep)
write (47,101) astep,pall
101 format (2£10.2)
10 continue

Figure 6: Formind.for FORTRAN Code, for EPRI MRP-250 (Cooldown)




Mathematica Script

SetDirectory [*D:/FAVOR Background/FAVOR-ORNL/New FAVOR QR Project/Terry' Files - Working
Directory/QA_SwRI_£files_tables/PWRe/Palisades/Osvaldo Bcripi/Test Dir®],

ClearSystemCache [];

(» Perform independent P-T curve gemeration «)
Directoryl}:

(« Copy FAVLoad and FAVPPM executables to current directory )

Copy?ilomiroctory[] <> "/Bxecutablea/favloadm.exe"”, Directory[} <> "/ favloadm.exe"];
CopyFile [Directory[] <> "/Bxecutables/pfm510m.aexe*, Directory|] <> */pfm510m,.exe”];

(« Copy formcd and formind executables to current directory «)

CopyPile| .
Directory|] <> "/P-T Qurve Imput Data/Cooldown-Palisades/FORTRAN/ tarmcd-pal;l.sndés.oxe'.
Directery{] <> */formcd.exe"};

CopyFile [Directery[] <

*/P-T Curve Input Data/Cooldown—Paliudea/PDRTRAN/:omind-peli.sadon.exe",
Directory[] <> "/formind.exe”];

{+ User defined input ) This input is for
_ the Palisades
PWRname = "Paligadesn®) PWR cooldown
data provided by
{+ add to list all EFPY cases to be analyzed «) ORNL
EPPYliset = {“"EFPY32", °"EFPY60", "EFPY200", “EFPYS00"}; ‘
{« for each EFPY, spaecify the names of each input file ) ::‘sertr?urn::afge
PT11mtEFPY32 = {"1p1316.1n", *"1pi1720.1in", "1p2124.1n"}; P\:/: 0 :’ €
PT11stEFPY60 = {*1p3740.1n", "1pd144.in", "1p4548.1n"); dat cooidown
ata.

PT11i8tEFPY200 = {"1p6164.1in", *1p6568.4in", "1p6571.1n"};
PT118tEFPYS500 = {*1p8668.1in", "1p89982.41n", "1p939%6.1in"}:

EFPY = *3 3 3 3"; (v Number of P-T curvee for each EFPY «)
RTRDT = *208.4 232.8 25%6.3 374.6"; {» Values of RINDT for each EFPY «)

{« End user defined input )

{» Calulations start here «}




Mathematica Script - Continued

{+ NOTE:
you need to modify these 2 sIxings to include all EFPY casos you specified above e)
liet = Joln[PT1istEBFPY32, PTIimcEFPYG0, PT11etEFPPY200, PT1iavEFPY5001];
PTlimit = Length[FTL18CEFFY32]
Longth [PTYiscRPPY60 ] « Longth [PT1iacEFPY200] « Longth [PT1istRPPYS00],

(ePrint{{"linc °*,1list])]; .. .
print [{*PTlimtt =,PTIamit}]: This input is based on data entered above

Print{{"efpylist *.Longth[EFPY1ist]}):s) for the Palisades PWR.

User:must modify input for other PWR

{« Internal bookkeoping array »)
cooldown data.

Clear [A];
Array[A, {Length|[EFPYlist], 4)];
total = 0;
sty = StringToStreax |EPPY);
Btr2 = ScringToSzream [BFPY):
8trl = StringToStream [RINDT] ;
k=1;
Dol
total = total « Read{aty, Rumber]: (sPrinc[{“total ",totall}l:e)
A(31, 1) = k; A[31, 2] = total;
Al31, 37 = Readletr2. Number: A1, 4! = Read{stzr3, Number]:
k = ke«A[31, 3],
t«Princ [ (A[J1.1). A[32.2).A[311,33.A(12.4]).,«)
{41. 1, Length [EPPYlist]}]:

i

i{e Top of Loops ) s o
{« 18t loop ie total number of EFPYs ) ; | Besinning of data

{{« 2nd loop ip total number of P-T curves for each EFPY.); IOOPSforthis PWR

4 o

Dol
Print [{*EFPY number = *, jofpy)]:
Print [Style [BFFYliat [[{efpy]]), FontPamily —~ "Arial®,
Ponzfize - 18, PontWeight « "Eolé”. Pon:iColor - Hue[0) )]s

k = A{jefpy, 1;

Do [

‘Print ({“"BEfpy curve number *. e¢fpynum}':
Print [{"Efpy file °*, liot[[k]]}]:s

{ePrint [i®ldia> Efllies ",FileNamesg ) is:



Mathematica Script - Continued

(v Copy special PAVLoad and PAVPPX files to current directory] SeeFigs.2and3
for format

CopyFile {Directoxry([] <» "/P-T Curve Input Data/Cooldown-Palisades/PAVLoad/" <»
EFPYl1st [[Jefpy]]) <> */® <> "PT-"¢> 118t [[R]]. Directory|[] <> */favioadrun.in®]:
CopyFile[Directory[] <> */P-T Curve lanput Data/Cooldown-Palisades/PAVPFN/® <>
EFPYlist[{jefpy]l] <> */pEmS10mrun-* <> EFPYlist [ [jefpy]} <>
*.in®, Directory (] <> "/pimS10mrun .in"};

{«Print[{"list files ",FileNames[]}l:e}
fe Execute FAVLoad «!

If[FileExistsQ ["favlicadrun.in®],
Run{®tavloadm.exe"]. Print[*Plle favlosdrun.in is missing”] &k Abort{l):

DeleteFile ["faviocadrun.echo®];
(ePrint{"1i8t flles ", FlleNames[])]:;e’
(e Execute FAVPFM )
If[FileExistsQ ["pfnSl0imrun.in®], IffPileExistsQ (" favliocadrun.out®],
Runf{®*pfm5l0m.oxe"], Print(*favlcadrun.out missing®] && Aborti|]].
Priot (*ptmSl0mrun.in miseing®)] && Abort[}]:
DeleteFile [ {"ARREST.OUT", *FAILURE.DAT", "FLAWNC.OUT®,

“FLAWSIZE.OUT*, "INITIATE.DAT", "RTNDT.OUT*, "SCATTER.OUT®, "TRACE.OUT*,
"pfmS10mrun .echo®, "favioadrun.out®, "favlioadrun.ia®, "pfmSlOmrun.in”}]:

See figure 4 for

'it- acan FAVPFM output for dats to create files f45 and £46€ -J FAVPEM outout

ZileID = OpenRead [“pfm510mrun.out®)
test = *"0%; mat = {);
str = Read[f1ileIl, Record, ReccrdSeparators - {*\n"}j;
While[test =!= "NSTEP®" && str ='= EndO0fFile,
gtr = Read[filelID, Recard, RecordSeparators - - *\n®il:
Ig[srr =!= " ". test = StxingTake(otr. 5)(«; Printitest]e)]}:

piv = Read{filell, Table[Word, {&:1];
AppendTe [mat, piv):
While[piv == EndOfFile,
piv = Read[£fileID, Table [Word, (9}]];
If[piv = !'= EndCEFile, AppendT= [matr, piv]]]:



Mathematica Script - Continued

Close[241eXD];
mat = Drop [mat, -1);

DeleteFile [{"pfmS10mrun.cut®}};

{« Scan ORNL files for total number of time steps in their P-T curve date «;

£1leID = OpenRend!?
Directory{] <> "/Reference P-T Curve Files/PAVLOAD Cooldown Input/*®«> list{[k]]}:;
pylim = PinditileIDd, {"NP="1];
mylin2 = StringToStream [mylim];
SetStreamPosition [mylin2, $]:
rpoave - Read (mylin2, Number):

Creates file “f44” used in
‘formcd and formind FORTRAN

codes (Figs. 5 and 6)
forrvout = {}:

AppendTo (fortout, npeave);
Closo[£41e1ID];

AppendTo(tortout, A{jetpy. 4]):

Export ["f44", fortout, "Text"]:

Print [fortout]:

CopyFile["£44", StrangDrop[listi{[k]], -3] <» ".f44data"};

{¢ Run formcd and formind codee to produce SwRI P.T curves for comparison to ORNL )

matT = Transpose {mat];

Export["f45". matT[[3!]. "Table"]: Running formed and formind
Export [*f46", matT[{7i], "Table®); FORTRAN codes (Figs. 5 and 6} to
Run{ "Zormed.exe); produce ASME and MRP-250 P-T
svriasmedatl = Import["f4T%, "Table"): curves

Funf{®formind.oxa"];
swriridat2 =z Import[*f47", "Table"];

DolotePilea I {®f44", "f45", "&4a", *£47"1]: -

{+ Finlst independent ¥-T curve gemeracion w:

1 (s Extract P-T curve data from original ORNL filos +)| Extract P-T curves from
(= Scan currect tile for first °NP:", Transient =l (ASME) ») | Original ORNL files

£131e7D - Openkead
Directoryi] <» " ‘Reforence F-T Curve Filep/PAVLOAD Cooldown Iapux‘®«<>listi[k]]::
nylin = Find £21ell, {*NP="1]:

10
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Mathematica -Script - Continued

mylin2 = 8tringTobtream [mylinm):
SotStreamPorition [mylin2, 9}
Hold [Read [mylin2, Number] « 3):

ornlmatl = (}:
Por[4=1, <4, 4++, Read[£11eID, Record, RecordSeparators = {"\n*}]j:
Dol

piv = Read[£f1lelD, Table [Number, (2}]]:

AppendTo [orulmatl. piv),

{i. 1. Read[mylin2, Number])]:

{+« Continue scanning current file for second "NP=", Trausient 22 (Riek-Informed} :

wyliz = FInd[€i1eID, {"WP="}):
myiin2 = StringToStream(mylim]:
SotStreamPosition {wylin2, 9}:
Hold [Read[mylinl., Number] « 3];

ornlmat2 = (;:
Por{d =1, J <4, Jees, Road[£110ID, Record, RecordSeparatore - ("wn"}]];
Dol

piv = Read {fileID, Table[Number. {2}]1:

AppendTo [ornlmat2, piv],

{1, 1, Read[mylin2, Number})):

Cloee [fileID],;

{s Create an Excel file containing SwRI P- Create Excel file with

T curve and ORNL P.T curve data to individual worksheets «) SwRi and ORNL P-T
curve data

Bxparz [ "P-T-Curves .xle". ("SwRI-ASHE® -~ pwriazmedatl,
“SBwRI-RI" «» swriridat2, "ORNL-ASME" -« ornlmatl, "ORNRL-RI®" - crnlmat2}]:

{» Create archive directory «)]| Createdirectory to store ali P-T comparison data output

auffix = *"/Comparison-Curves/" <> PWRname < ®;/" «» EFPYlist[[jefpy]!:
archivedir = Directory:] «> suffix:

DirectoryQ{archivedir];

If[efpynum = 1, Createlirectory [archivedir;’;

If[DirectoryQ[archivedir}], -
CopyPile!”™P-T-Curvaes . Xi5", archivedir «+ */® .. ScringDrop [ltet[[k]]. - 3] <.

11




Mathematica Script - Continued

“«P-T-Turves .x18"] && CopyFile [StringDropllist|[lk]])., -3] ¢> *.féddata",
archivediz <> */® <> StringDrop [l2eci[Kk]]. ~3] <> *.r44data”);];

DeleteF1le[{"P-T-Curves.xls®, StringDrop[list[ik]], -3) <> ".t44data"}];
: |

{= Create plote ot eash P-T curve for SwRI and ﬁzzcre:;e RI
ORNL which are stored as JPEGe and copled to archive directory e} S of Jw
and ORNL P-T
gzal 5 ListlineFlot [{aswriridat2, ornlmat2}, Frame - True, curve pIOts

PlotStyle -« {{AbscluteThickness[6]}, {AbsoluteThickness (2], Hue[0}}],
?!aﬁubabol « {"Time [min]*, "Proesurse ([PST]", "RI®, *%).
PlotLegend - {Stylei"SwRI", PontPamily - "Arial®, FontSize - 1d],

Style ["ORNL®, PontFamily ~ "Arial®, Pont8ize - 14]}. LegendPoeition - (0.3, 0.1,
BaseStyle - {(PoatPamily - "Arial”, PontSize - 12}, LegendSize -« {0.4, 0.3},
LegendShadow + None, LegendBsrder -« None, ImageSize « 600} ;

Print {gral]; ’
Expart {archivedir <> */" <> ScringDrop{liet[[k]]) ., -3) ¢> " _RI P-T Comparison.ipg®.
gral, "JPG", ImageRescolution - 200);

gra2 = ListLinePlot | {swriasmedatl, oznlmatl}, Frame ~ True,
PlotStyle « (AbscluteThickness (6], !AbsoluteThickness [2]. Hue[0])1]).
FramoLabel - {"Time (min]”, "Pressure [PSI])", “"KSME", "")},
PlotLegend - {Styie!"SwRI", PontPamily ~ "Arial", FontSize » 14].

Style["ORNL", FontFamily - ®"Arlal”™, PontSize - 14]}, LegendPosition ~ (0.3, 0.1},
BaseStyle -« (FontFamily -« "Arial®, FontSize - 12), LogendSize - (0.4, 0.3},
LegendShadow -« None, LegendBorder — None, ImageSize - 600} ;

Prinv gra2];
Export [archivedir <> */" <> Sﬁringbtop [iar{[k]]. ~3] <> " _ASME_P-T_Comparison.jpg",
gra2. *J2G". ImageResolution -« 200]:

| x=xe1s 2

ﬂ; Print [{“Finioched crurve number ", efpynum, " for ", EFPYlist ([4efpyll}], End of data
; {etpynum, 1, A(jetpy. 3]1}]; i loops for

4 _ .

g Print:{"Pinished with BFPY *, EFPY¥liet{[jetpy}]}]. this PWR

! {etpy. 1. Lengrh[EFPT1int]}):

L

DeletePile [("favicadm.exe®, "pfm5lim.exe”, "formed.exa", “formind.exoe™}7;

Prinz [{*Toral Timo Tsed *, TimoUsed{]:]:
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