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aol> 5l gl yidu Glp ) )5 lawgd cad s Sboy a5 iSTas 5l 5S>98 Sley lopls 5l ol el (S
slepald bl o )5 Olee @ atwsly gux>l MELCOR Slaslxs oS céS lgf oo aeS j0 Wjle (5,90

Caomlws ol —F-Y

5 2o slajlae chals) b o slayally 5 Colsh den (o) (Gl (0905 pal® MELCOR Glaal 51 (S5
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cayd 2l aS e Saben 1) Glie gladiey )5 Conles culpd Slnsd 4 bape slagssyy by

ol s BB 25 B L (509,5 So 5l eolal b Cpnlis

(1) NNNN - Unique four-digit identifier of the sensitivity coefficient array.

(2) VALUE - New value of the sensitivity coefficient. Values must be real-valued only—no integer
values are allowed.

(3) NA - First index of the sensitivity coefficient.

(4) NB - Second index of the sensitivity coefficient (if required).
A o yasS ol YEA 4 YAA I, (Soluoge b &y 7S om0 S5t

SCO00000 2090 368.0 1 * CHANGE NATURAL TEMPERATURE TO 368 K
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i = input_file_name

sf = stop_file_name

id = runid

ow =X

u")su**-”) 5959 J—’L" r’u 4 ‘bﬁ'-’)“’ “1=" C’)L." N Qu)é > o oolainl J-‘b L"’)S*‘)l% Cﬁ‘ j‘ =g L oo
S5 0 aS cwl (MELSTP (5,8 jin) ades LB ol & bgywe “sf=7 o le ¢ (MELIN L MELGIN
g Lzl lwg a5 Sl bl el 4 oSS g0 b G ol o 10 O ylie 5l oolaznl b 0gd co uees STOPF*ILE
G55 4 S 0y OUTPUT.TXT § MELPTF b 4y slo bl (585,0 < 5145 & ypo ol 4 59581 Wisds oo
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1S o 0 ke o b 1y g Blb 5 0 455 1y (3 BB € Slie b sgdige S LS b6 5 355
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<> 4 MELCOR 3%l b s 58 b8 *.bat LG o olejs s ;o MELGEN (l,2l (gl 15 ol ygiass

5,5 ookl &l jgiass o) 5l MELCOR (gl 2! (&l o)lsi oo MELGEN

(1) melgen

(2) melgen filename

(3) melgen sf=stopper i=filename

(4) melgen ow=0 i=filename id=runid
(5) melgen id=runid
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ol Lo bl ) 55 o 03958l Ll 3155 saiantss slo Ll sl a5 canl oLl SIS oo b oS runid el

EXTDIAGFILE 4 PLOTFILE MESSAGEFILE RESTARTFILE OUTPUTFILE DIAGFILE sl L1

D9 50

AS oo Lzl Iy MELCOR oS 55 jeiws Jlo olgie 4 090 oolaiwl syl alold a0y (soluws cuadle (598 slo Jlio o
melcor i=myinput id=22

ol 3 Slygiws gol> ayinput 59,5 L a5

outputfile ‘myout’
plotfile ‘myplot’
restartfile ‘myresf’

D9l oo ddgi py sl bl (09,9 (pl I L

myout22 the output file
myplot22 the plot file
myresf22 the restart file
MELDIA22 the default diagnostic file
MELMES22 the default message file
il Wgmn 1)l Wlgs o 18 oL

outputfile ‘my.out’

g le> 5 Dygo 4 (2e 5 Jl el lp Jol el Sygo (nl 5o
my22.out
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MELCOR ¢ MELGEN (s34,5 <Jt —1-\-Ff

0313, el S5 OS 635,56 titigl B iy b 9o b Sy 45 g3 e |, MELCOR § MELGEN (cla o335

Al pbg SO L g (g gt 0ol SO L g il adle aulid SO Wb (59459 40

6399 Jol SSLE Ar bl ety Sloddens )0 Wgdoo A3lan 5 enilss Jol SSLI Y Lo 639)9 RU 5o
Ll Gla mSLI 5 s a5 09 oo a3 )5 Jlai j0 anlid ploie 4 689y9 b> o 5l idu gl ad e onilss
dae i sihie O jle e soe wilgi o0 635,5 R ple e i B9, (09 SsS L Sy S g canl
aiile ol mSTIS g caclas cdo b b sae b S80SO b
IDENT 0 1.0 1.EZ28 1.D29 .FALSE. ‘CHARACTER DATA’
A LSy ) b5 s 098 olul TAB S1IS L 5 LlS SPACE alols b wilg e (63555 slo el oy il
IDENT 4.4556.6
IDENT,,,.4.4,,,,5.5, [TAB],,6.6
IDENT , 4.4 ,[TAB]5.5, 6.6
oS5 s LalS b 5 alols LT e a5 5900 ol 5 gb i cuodle 30 U318 olsi oo |, oledll sla el
ool olall Sl )l Jlaz g anlis G Jold 5 las Jlie gl s (5900 J9o J& Codle 5l ool
IDENT BOY ‘BIG BOY” ‘1.1° ‘MY, FAVORITE, YEAR’
il gd o o SHn By 4 5055 D0 4 SargS By y> Cas dily By > ojlail Ll 4 639)9 S5

Sy Ol b Jle Slsis 4 S sed all wiyls 3 g8 i codle S5 a5 sl le ol S oyl

Ident george 1.e7
IDENT GEORGE 1.E7

Ident George 10000000.

Aglaie SaSG b das a2 ) Jlie j0 a8 co et bl 09l colanul o8 i cudle a5 LK

ident george filename
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IDENT ‘george’ ‘filename’

Ident ‘George’ ‘Filename’

ol sy olbs plis wils oo ] £45 L ools o e 51050 o ploul asl (] Lawgs 00ls jlade 5 g5 o los

g oo &) deli

Sybign 43,5 5o plin S plyte 4 L ol sl () ol ST e o il 45 90 53 453559 B 53

pliy S *EOR* &l igdipo 8,5 Sl s pliy olyic & )i S0 Conly o sla SIS Aot (mizmen

ladiges igd o Bl plin lyie 4 aiien JI5 LIS a5 oglas ool (5355 b6 slaanlis I (S 5 o

il 325 g0 4 plig

*THIS RECORD IS JUST A LITTLE OLD COMMENT

IDENT 4.4 5.5 * FORWARD AND REVERSE LOSS COEFFICIENTS

b b g Jis cadle b1y lagtall ool (5995 05310 5 09d g0 oolitl (slealS aiz sloyial)ly 5l lacdl> (55 0
il (lgre 4y 0503y 00 058

HS00011201 ‘STAINLESS STEEL OXIDE’

HS00011201 stainless-steel-oxide

hs00011201 Stainless-Steel-Oxide

a1 igd solinul Js i codle 31 glaalSuiz slo ol o wls oS Bgym b sl iSTIS (IS b 4,

S5l 55 Do blh ol b Al U ol (pSioe 45 5 o by s 5 30 g s L]
e i 4 39y 00 I 4 4 jite sl 25T baaulis s lacdls 5 5o
RESTARTF*ILE

15 0l 90 ol 3 (S L ol walss awas |, RESTARTFILE § RESTARTF & le g0 o o il ol ,o

O}w oolaw! 5999 J.}L‘B g_i.:

Q5L ol o (41 51 e calin b &Slgs co a5 ol saumo Ll oylgie d adats b Bl S5 0 eols 5]
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Ded o dudgi U oy SO Qs LSS dwls a5 e wools) 6L laools ols 40 (B8 i D yge A
sleosls s> a4 6,1,S5 ools p 3 u3Kl> b lasols 1SS o5l>! (599,90 "TALLOWREPLACE® & )Le

$°9,9 Slasuiwe 5JL.A (5‘)., Lewl 0ol salo @».@5; Lo} Q‘ B o s LS‘)" MELCOR L: MELGEN 59,9 UJLQ

Ll 0uls ST CF &y o J S wilgi slag0g,9 9 CVH &y o Ssloog,ae [0S slopxs>

ABCnnnXX - Object Definition Record
000 < nnn <999 is the user number of some object

Optional

(1) NAME - User-defined name of the object
(Type = character*20, default = none)

(2) VAR - Value of a variable names “VAR”
(Type = real, default=0.0, units = kg/s)

(ol oo b J5S oo ojleds Sie) olgids oylas Sy Jalds o5 ol aalids 53 ABCINXX o ds ol o

Sozg yially 90 e dd B ol jo sl anils el wiz b S Wlgi o awlis  odle sols b ,a el NN

p9d yall D9d so i b S (] 50 g el SIS Ve wSlas ] Jgb a8 ol (655 el )b SO Jgl ol

Ao lade )5 lawgs el )l cpl ol pas Oyge j0 adl (Bds e 5l b ol 0 Ojso ;0 g el (LS
ol 398 B (slp oy Lt 09 h 0 a8 S a0 s

ABC101XX Peter 9.8

Lol 0als o0ls arazi VAR s 4 A Jlade g oS o und PBEEN oU g Vo) o)los b s ol G cdas oyl

ABC857XX “Paul”

ol 6l i i VAR ol o8 ke e ams e olis |, Paul sl 5 ADY olad b e 5y b oyl

Uas o castincs jime coads &Lyl CIB ulal 55 boglas 51 Sozud a5 0g dx g .ol algs a8 )5 Jlas o il )l

Lol 0 aldgs plag Ojso ar T Ll o b3 a0
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ABC123XX ‘Extremely long, verbose name’ *NAME too long
ABC456XX 9.8 *NAME wrong type

ABC789XX Mary -1 *VAR wrong type

Ll o o5lop g Mg cod ools Lawseis Sllee ABCINNXX duliss b sols fylgie a4y 15 bghs 5| oz ien

ABC1Y2XX “Tom” 37.
ABC12XX Dick -4
ABC6789XX -4 Harry

609)9 G'U uleﬁ ‘sLQQ)lS -Y-\-¥

0dpol (689,9 03l Dljgiws gy, (pl e JS Oljgiws adly o 5 wilai awlil bgogye 3l (S
Sgdge 43105 LT G it s dalol 1o aiiS o 7S | laedg g ples (33l 45 Sisd s
ALLOWREPLACE - Allow Replacement Records

solie 3T Sl ol 0 ile (6,55 Al b Sledbl vl atiS ) 5l i 45 jskailen «pgiws ol bl
@ sl *DELETE* o le Juls (6,1,55 awlis b ools L)J)>| Sdigd oo aid )3 s o LSS aulis b slools
A alys jolo el Wools o SL L 6,001 L aigd o S awlis ol slaosls wals o 31 5 3> s>
Ld JLd g (pl ST (2,8 > o
Olyetd plo 5 Combes Sladlas giws ul b0l oo oolatnl (695,9 (ralng s bbby pets Sl Hsiws (nl )]
Jled Bogue )0 35 9 (99959 ;0 LT aigS e 5l LS Wb jeiws (pl aigdise plxl Lol (60959 )0 ki e
2,5 )18l wlss 0ols s dslol jo a5 FEOR™ jaiws lawgi ouls iy ,a5

*EOR* — Record to Allow Input to Many Codes in Same File

53555 b yo S bl &os eyl cnl Slgp (sl digdin Ll lie )l 5 b genals o Ypmno lacsgs

@l g Oyl 318 1,3 B Sy s *EOR*® s 5l oslizul b i3 oo |, HISPLT 3 MELCOR MELGEN ¢l
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b Sy b Heiws Oole 5l g e snds b BB S sl S gl (599,5 ciliie sl ded 3,5 e

*EOR* MELGEN
MELGEN input with terminator (.)
*EOR* MELCOR
MELCOR input with terminator (.)
*EOR* HISPLT
i—IISPLT input
*EOI—LQ* anything else
ignored by MELGEN, MELCOR, and HISPLT

{end of file}

63959 BB 50 00iiS sl @Sl S A jgiws (pl 0550 )18 b gt sl o il cadle et cul o
I, LB 5Ll b w2y poe & ypo 1o 5 i *EOR* 5 *EOR* MELCOR | (sloosls Lz MELCOR .s,ls
1y 59555 5 i ssla b ool ol el slome Sl p S L (555 FEORY 208 iz S e 23100
LB sloools s sz Lol s oo Lislon *EOR* sl 5l Ld cledlbl o3lu o Sae *EOR* Ly 51 ooy
4 by loalin 0yl Lot Lael wiis lopliyy HISPLT 3 MELCOR MELGEN ol oS aus b ololis
S5 des ) abogs e 0dijlo s oS Jleb sagaze 5l ledlbl s 05,8 1,5 *EORY sl 5 L5 ailys e o doad
2, oMbl L g o oolitul Xy o rgy5 45 elSil (gl (HISPLT 3 MELCOR MELGEN ouisls

g so o305 1 Sledbl don guid osliwl *EOR™ & jle (659,5 JB jo 5T 0558 o Jlaild 1o Jlad cogume

R*I*F — Redefine Input File
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b CasBge 1o B oS e 18 dhai ] LL 5o g el (695,9 slaosls (g5l b 2 0ed oo s )5 Lags
G509 BY Cote Wlg oo jgied Gl 99 ge Ay oz Jilb oz LB SLL Al aileS Sl ey 095 o0 0alsS

Dgd iy ) Djge & Wlgioe (53959 R S S slm] hes

R*I*F CVHDAT * CVH INPUT DATA

R*I*F CORDAT * CORE INPUT DATA

R*I*F RNDAT * RADIONUCLIDE INPUT DATA
R*I*F HSDAT * HEAT SLAB INPUT DATA

MELGEN 69939 -Y-\-¥

6999 kB ;0o MELGEN &)le 51 o b g 12l o il )b 51 (609,918 o EXEC &y MELGEN 6l =1 L
Algs oo

MELGEN fname
oS cdb cpl o w0gis s MELGEN L6 oL 51 .05,.5 o 1,8 LB ol )0 MELGEN (604,58 (sloools don
S dalg> MELGIN o 4 LB JLos
S5 Glais G a5 0gd oo o el olien 4 anlil S ol MELGEN (604,9 80l ;2 daaS ple alic

CRTOUT - Edit Format Flag for 80-Column Output
Optional

A ol 9 b ol b bras Cdél oI5 ol 5l oolazwl &yge o D9 503 CyatS &y, =2 o5 ol o
b wles ol (Sew VYT B )8 (29,5 Ojg0 )

DIAGF*ILE — Filename for Diagnostic Output
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Optional

(1) DIAGFILE - Filename for diagnostic output file.

(Type = character*80, default = MEGDIA)

ol b wgis eolawl &S 1l ST 06l co pend U adeid lapbig Ol gl i 050 LB oL oISl o

e MEGDIA 58 s &0 45 ol

DTTIME - Initial Time Step
Optional

(1) DT - Initial time step.
(Type = real, default = 1.0, units = s)
b ) jlade (O)l8 ol 5l eolainl pae &g j0 098 oo i MELCOR (gl 21 (sl adgl gloj p5 )5 ol o

S go oolaiwl adgl Sy s (6l
JOBID - Job Identifier
Optional

(1) JOBID - Job identifier field.
(Type = character*7, default = unique character string)

B oo )5 ) Cuse ol s GG O cplall atils sl Cogr S Wl go 2] e (B8 e Dy 4
2 el ol 12l ol 5l ol gla g5 den ;0 00l et Cosn

MACCSNnn — MACCS Release Path Definition
1 <nn <99 is the release path number
Optional

(1) MCCSFP - The magnitude of MCCSFP is the user number of the flow path; the sign is the sign of
flow corresponding to "release.”
(Type = integer, default = none, units = none)

Sasly oy p o5 Gl iloly, o s Glgie 4 a5 Sbya Glo s U oo oo |y Sl (pl )5 4 O,I5
saine Jiil 5 Jlow 4 bgrre slrosls d s ) lp aiS i 1) Wig) o0 5 4 MACCS Lo o jLiil

2 aly> ol JS& o) BB 5o e (los 5l g5 2

OUTPUTF*ILE - Filename for Output Listing File
Optional
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(1) OUTPUTFILE - Alternate filename for all listable output.

(Type = character*80, default = MEGOUT)
B8 i S5 ol b olg oo el MEGOUT aS' |, MELGEN >3, bl (2,8 o o

TITLE — Title of the Calculation
Required

(1) TITLE - Title of the calculation.
(Type = character*80)

Slee SO ol jo aS canl laie &S gl ssliil L ab MELGEN iz 0 EXEC iy o a5 5,5 L
lgie 3 8 90 50 wedee la S e g Glalng wazme ST Gl bl 5o Glsie (95800 et allas
255 15 g8 i codle g0 U3 plsie &yle S wl wed ool JB alols ||

s a o )5 g aile 09> MELGEN (s84,9 ;0 disiws g )Lis! Koo a5 55 sloo )5 aile 6 S0 oS
el oolaal BB V] o e g po oIS ol 890 5o yis aslllas (gl .S oolaul LT 5l ilgs oo 095

PLOTxxx — Control Function Argument to Be Plotted

RESTARTF*ILE — Filename for Restart File

RUNONLY — Run Only on Specified Code Version

TSTART — Initial Start Time

UNDEF — Redefine Initialization of Real Database and Scratch Storage

WRITENEWINP — Write New Input File in Canonical Form
MELGEN g3g,9 —f—\-Ff
63555 Ll .3 MELCOR & Le 5l Gy b g 1zl las all 511, (685,9 Jols o EXEC iy MELCOR (gl,>1
ilg oo
MELCOR fname
4 05 S ol 3 w9di s MELCOR L ol S1.05 .5 oo 1,3 b6 ol ;o MELCOR (s39,5 (sloosls dan

89539 5 3bse ol ol wils 55,53k BB L 25 2l L ol 5105 anlss MELIN o & L Jloo

PEY VA amin
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Gt b lS sl g wxies 5,5,6 TITLE § TIMEK .CPULIMT .CPULEFT oS s MELCOR
St V] g po 0 anxl o b5 Lo addllae (gl gd oo &1,] 25u cnl Gl IS 51 (S dslsl jo ol oo

CPULEFT — Desired Minimum Number of CPU Seconds Left at End of Calculation.
Required

(1) CPULEF - Desired minimum number of CPU seconds left at the end of the calculation. CPULEF
must be nonnegative.
(Type = real, default = none, units = s)

L5l 50 0ads s el )b lade 51 CPU lawgs onlds (6 ymm loy )51 w0 pds oo LU ol b5 5l o Sllrs
O g b USS adg g e b 0,5 0,53 gl B by bl b Slasle 40,5 @gie gl )5 cpl il S
D950 )

CPULIM — Maximum Number of CPU Seconds Allowed for this Execution.
Required

(1) CPULIM - Maximum number of CPU seconds allowed for this execution.

(Type = real, default = none, units = s)

00 (i Sl oy 09y CPU lej a5 ol 098 co oyt OS5 ol 0 12] (6l jlxe CPU loj iSTos

0ds Jpozt >, o> g CPULIM & )I57 j0 o0l i Jlade s JBlas Jlade goluwe b 55,50 (L3 )5 50
23,5 oo hBgie Slawlro 9 09 oo plaul saze 5T L1 Gl g il g il CPU

CYMESF — Cycle Message Frequency Parameters
Optional

(1) NCYEDD - Number of cycles between messages written to the terminal or job stream file. This can be
reset from the interactive menu.
(Type = integer, default = 10, units = none)

(2) NCYEDP - Number of cycles between messages written to OUTPUTFILE.
(Type = integer, default = 1, units = none)

(3) NCYSTP - Number of cycles between checks for existence of a STOPFILE

(Default name ‘MELSTP’, modifiable using the STOP*FILE input record) or STATUSFILE. (Default
name ‘MELSTAT’, modifiable using the STATUS*FILE input record).

(Type = integer, default = 1, units = none)

YEY P amio
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(4) NCYUIN - Number of cycles between checks for a possible user interrupt.
(Type = integer, default = 1, units = none)

dw bSO S8 cpl o aiS o JpuS 1) ey sl BB o cad JulS Clawlre laplin Cl> asles &) ()l

DTINCR — Time Step Increase Factor
Optional

(1) DTINCR - Maximum increase factor allowed in time step.
Allowed range 1 < DTINCR < 2.

DT(next) < DTINCR * DT(last)

(Type = real, default = 101/5 = 1.5848932, units = none)

S o Sgaote «)5 )0 odd aend o b 1) Jlgte by JSw o Sl a5 0, MELCOR
DTTIME - Initial Time Step
Optional
(1) DT - Initial time step.
(type = real, default = from restart, units = s)
sazme 5T LB 5l adsl Sley a8 wais soliiul &)l 5108 o e Ll sl 1) adsl Sl a8 &5
a5 olKie 098 ool MELCOR 5 g MELGEN (554,9 j0 L &b &)l () (samb O a0 4y 040 o0 ouilg>
3 5555 S 0 dazme el & elSin Sy wdgdigei ol (ST 90 £9,0 Hho S )3 202 Slewlns

g oo Dgliie gl § WS o 23Kl | Sloj a8 ()5l el )b eaa )l yho

TIMEK — Time Step, Edit, Plot and Restart Control (1 <k < 24)
Required - at least one of these records is required

(1) TIME - Time the data on this record go into effect.
(Type = real, default = none, units = s)

(2) DTMAX - Maximum time step allowed during time interval.
(Type = real, default = none, units = s)

(3) DTMIN - Minimum time step allowed during time interval.
(Type = real, default = none, units = s)

(4) DTEDIT - Edit frequency during this time interval.
(Type = real, default = none, units = s)

PEY P asio
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(5) DTPLOT - Plot frequency during this time interval.
(Type = real, default = none, units = s)

(6) DTREST - Restart frequency during this time interval.
(Type = real, default = none, units = s)

IS )8 cal 5o sama T BB 5 JS8 omsy cialg 50l I3 (ilej slapls Sl 5 Jolaolais

lygias ol 2 1y oy $15 oS 08 o i |y Sloj 039950 Sy 5,0 olaj wDlS cal Stalyly oyl s e

Loy el ke 5l SSasS b ain Sloj o5 Hlaie ) 555 Sloy sbepll Wi el (J S oo sl ey
S O] aieS

TEND — End of Calculation Time

Optional

(1) TEND - End of calculation time.
(Type = real, default = 5.4321 x 10%, units = s)

les oy ol (5o pimad s dlss GiBgte Slowle il TEND (golaws b 35,5 alluw by oS Sle;

Dgs Cawlgz 10 Slawle 8y CPU ey 0l

TITLE — Title of the Calculation
Required

(1) TITLE - Title of the calculation.
(Type = character*80)

&°9,9 ) Q‘j.;.c GLm,‘;Sl)LY Slows D9 o s_)L> 6?5)5 LsLasJ..{Lé o 59 Qb;.c w‘ .o)b Qb;_c S5 @ )L._, 4_,[;[,“‘, g
Gllae MELGEN (559,5 ,0 ool (pusi g L  COMTC &)lS 50 o0l s jlade (bl 5 ol MELCOR
S5 )13 Jg8 Ji cadle 95 S b plare il SooS By b g B slad sl plare STl

COMTC — Number of Matching Characters in MELGEN and MELCOR Titles
Optional

(1) NCOMTC - Number of Characters to Compare in the Two Titles.
(Type = integer, default = 20, units = none)

S sl Sglite 23555 b b L plsie oyl anil lsie K gsl> ab MELCOR 5 MELGEN (34,9 ,o

5 00l pnd gla SIS olawd el pae Dyg0 10 09l so Gued OISl 5o 1653 gk g0 pillay sle ST
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5 g MELGEN soze el Ll 5l solaiwl b 1y, MELCOR saxie sl a5 vas o )5 a0 1) oSl ]
Wb S cpl jo ead i el ans sl dyzl g0 slaldds! sualie gl MELCOR izu lse slol
Sie 4 )03 Oygo ar0gd el Vol 2SasS Sl cnl STaBb A (ol b yiSaeS 9 Ve (gglee b 15555

RCRVERFTE &
il Cenad alo] 13 EXEC &y ;0 MELCOR (63,5 (55l slodinn Lo

CRTOUT - Edit Format Flag for 80-Column Output

DIAGF*ILE - Filename for Diagnostic Output File

DTMAXCF — Time Step Limit Control Function

DTSUMMARY - Additional Time Step Data to Output File
EDITCF — Special Edit Control Function

EXACTTIMEK — Define Exact End-of-Time-Step Times (1 <k <25)
EXTDIAGF*ILE — Filename for Extended Diagnostic Output File
FORCEPLOT — Control of Extra Plot Information Following Time Step Cuts
JOBID - Job Identifier

PLOTxxx — Control Function Argument to Be Plotted
MESSAGEF*ILE - Filename for Event Message Output

NOCOPY — Suppress Copy of Files to Output File

NOFLUSH - Suppress Explicit Buffer Flushing

OUTPUTF*ILE — Filename for Output Listing File

PLOTCF — Special Plot Control Function

PLOTF*ILE — Filename for Plot File

RESTART — Restart Dump Number Used to Start Calculation
RESTARTCF — Special Restart Control Function

RESTARTF*ILE — Filename for Restart File

PEY P amis
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RFMOD - Restart File Modification Option

RUNONLY — Run Only on Specified Code Version

SOFTDTMIN — Define Conditions for Limited Under-Run of DTMIN Input
STATUSF*ILE - Filename for MELCOR Status Request File

STOPCF — Special Stop Control Function

STOPF*ILE — Filename for MELCOR Stop File

UNDEF - Redefine initialization of real database and scratch storage
WARNINGL*EVEL - Define Level for Warning and Information Messages

WRITENEWINP — Write New Input File in Canonical Form
EXEC & 55 o 555 @algi plos T g oy J1B (sl picio ~0-)-F

SLIY oylad Joaz 0 EXEC Gy, 55500 sl ,zall )ls dsmg i oslil L I8 sl glaglesS)]
seee 99 2 € B> b (J5uS wly laplesS )T 4 bgrye byl 9 P By b sy BB sl el sl ons

Sloalds salo ul-w’

EXEC diwy 53 J5iS mly solesS )T 5 oy JoB sl puiio Y 0leds Jgar

Parameter Type | Description (Unit)

TIME /pc/ | Problem time. (s)

DT Ipc/ | Time step. (s)

CYCLE Ipc/ | Cycle number. (dimensionless)

CPU /pc/ | CPU time used. (s)

WARP Ip/ Problem time minus initial problem time, divided by CPU time.
(dimensionless)

LOCALWARP Ip/ Same as WARP except computed with decaying time history (i.e.,

calculated over a few cycles, weighted more heavily for the more recent
cycles) to indicate current performance. (dimensionless)

MACCS-RHONOM Ip/ Nominal aerosol density used to relate diameter and mass. (kg/m?)
MACCS-nn-PLTEMP Ip/ Fluid temperature associated with release path nn. (K)
MACCS-nn-PLMFLO Ip/ Cumulative fluid mass flow associated with release path nn. (kg)
MACCS-nn-PLMWT Ip/ Fluid molecular associated with release path nn. (kg/mole)
MACCS-nn-M-RE-cc.ii Ipc/ | Released radioactive mass for RN class cc in size group (section) ii,

associated with release path nn. Vapor is in size group 0. Here, “cc” is the

YEY Sl PF amio
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Parameter

Type

Description (Unit)

two-digit class number. (kg)

MACCS-nn-M-RE-cc.AER | /c/

Released radioactive aerosol mass for RN class cc. (kg)

MACCS-nn-M-RE-cc.TOT | /c/

Total released radioactive mass for RN class cc, including aerosol and

vapor. (kg)

5 osliiul 5955 (633,52l Zensl 00y @) EXEC &y ;> MELCOR g MELGEN (gl (63955 Sigas <S5 aslsl )

AT 0l oo cdmliv diged ol 5l a5 aiS les ol o lis |,

s 6535 g1 5] 00liasl 5 Aiid (,L35I MELCOR g MELGEN (clacs s

* Comments common to MELGEN and MELCOR

*

*EOR*
TITLE
RUNONLY
RESTARTFILE
OUTPUTFILE
DIAGFILE
DTTIME
CRTOUT
R*I*F
R*¥I*F
R*I*F
R*¥I*F
R*I*F
PLOTO00O
PLOTabc

PLOTxyz

*

*EOR*

TITLE
RUNONLY
RESTARTFILE
OUTPUTFILE
DIAGFILE
MESSAGEFILE
PLOTFILE
CPULEFT
CPULIM
CRTOUT

NOCOPY
RESTART

TIME1 0.

PSP 5l FO amin

MELGEN
TMI-2

NM
tmirest
tmioutg
tmidiagg
0.1

cvhinput
corinput
hsinput
rninput
otherinput
COR-MZR-CL
COR-MZR-CL

COR-MZR-CL.

MELCOR
TMI-2
NM
tmirest
tmiout
tmidiag
tmimes
tmiplot
30.0
36000.0

5.0

.103
.104

412

0.0001 500.0

EXEC aws 5999 digos —F-)-F

MELCOR 5 MELGEN lilise (clacs,ls

2.0 500.0
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TIME? 1000.0 10.0 0.0001 1000.0 5.0 1000.0

TEND 6000.0

R*I*F scinput

PLOTOO0O RN1-ADEP-1-2-1.30001

PLOTabc RN1-ADEP-1-4-1.30001

PLOTXYyZ RN1-ADEP-1-16-1.30001

SV MELGEN (509,951 (oo jidu a5 0gd oo cllop b1 5l iomen o)ls 0429 (Ll abaii isu o bl jo

ol 50 Joe 5 dwain wgFzn 5 cal dlas ot (6355 o (69955 ol @Bl ,o ad walys suilss Koo sla Ll

loass @5l MELCOR § MELGEN _isx 30,5 EXEC &y 4 bgye slojiolly bt ol odis iy,

Bg oo 09938 7,05 4 (598 (899,94 bgrye i S350 5 LB en jo il Slawlre sladius slasog,g

HS (CF .TF CVH/FL (glaains 4 by ye MELGEN st sl zol)ly 5 o i oyl 4 09 LolS allus (5055
69355 4 Jlgy e 4 55 MELCOR. i a3 bgsye sl ol ly 55 o 5,8 58 Lol MELGEN sy o .. s
CVH/FL &y -Y-¥

CVH/FL 2\.....,., ‘SUbJ-\.o -\-Y-¥

9P "’L“”‘"L’“’ 9 )Lﬂ"q 9 C‘»L" }lé 9 ° oaLS S ‘.;"Jﬁ)my’)" )l:é) L‘?‘ﬁ @L“JM J“’L’*’ FL 9 CVH ‘;\*’*"’ 9°
llon sy Olawlxs a5 Sladins sl (50 Ll (laie 4 aiy (ol Loy oalidnlxs gloools .ail oo (55,
5 JrisS sl Glp Slaslxe g, gy 0 5 4 BUR 4 CAV (COR FDI HS alox> 3| ains oo sl |,
el sl 5Ls 0,90 (694,9 -ib o CONTAIN s HECTR RELAPA slauS aslice diws cpl 10 b, (6o e
E9 Lt (JyS o dwaid iy a5 MP &y 5l LT olgs g olge g5 15l 0ii,le FL 5 CVH slaains Slawle
0 RS ez 090 Jbw adsl Ll il iz Glapa o Gl Sy (5 izmen 5 o2 (9,0 Gl
Slsle (29,5 dabaxd j2 )0) S35 Glapa don )o Jlow o 09l o0 a8 5 Sl 5o las 53959 Ol
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59938 el 00 Jlasel ] (L loaseas a4 Cod 0 ! VA ases 0 CVHIFL &y o a5 cwlul o

RETUE I X AN JUEKCOVS I WK
sy 5 e (o) eSS ol g o 418,85 Ll ;0 MELCOR oS &lewloe 4o a5 Sealindg,oud olge
S9y <l Glaeks b g Glee O, (8l slao,l do,lisle plo «dd gl b g B olge il oo pdob K
A 0 TLlas o 7 Sl (IS anis 90 JIB o Sealinngpous Slge i S ced 1,8 Slge atws (ol o 5Ll slee L
5 b B laylE ol e Jold 5o Lad ol 5Bss b 5 5SS mle O ol Wilgs o el g oo 4185
ye 5 Wsbion bt aSs 4 ol lbsms G | S sl ool () O e SIS e
) laoyled b olge MELCOR oS jo anl b2 W e (nl Gsb 5l asilgs o0 99 2 b g (aleis 4 Lad 5 5]
lad ol Jols JpuS pom Sl ligas ils ol O Jln g de il i 4 a5 Wigd o aSLs ¥ o Y
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- Flashing

- Pool

- Atmosphere
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open

h/2
__gz

h/2

Normal junction

Atmosphere

Pool

[

h/2
—_Z
h

_ _wh2

open

(b)

Truncation for a horizontal path,

opening height reduced

Ol = L e JLail o9 f J<é

Atmosphere

o1 <a <0

Q
1]
=}

Pool

Ol s ps 53 95 S jal)ly

D Y

B9ys0 ) 4 ol Sl o

N Y

5 h/2
& | ——Z

__yh2
(c)

Truncation for a vertical path,
opening height preserved

(if pos

Atmosphere

Pool

sible)

Sl oYolo —)-)-Y-F

SYolee (plaigyee 55 4 MELCOR oS o (Sdg ouge s L8, (o) p sl poiese 9 555 5 pr2 sl DYolee

Sgazme SO gy 4y g 5 odd allgl JyuS oz gl ol e Jyere iy Asles &0 4y ]
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' - Opening
" - Void fraction

" - Implicit finite difference
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CVnnnOO — Control volume name and switches
1 <nnn <999, nnn is the user-assigned control volume number
Required

(1) CVNAME - User defined control volume name.

(2) ICVTHR - Control volume thermodynamics switch. The nonequilibrium option is recommended in
general.

(3) ICVFF - Control volume flow flag. This flag is currently unused, but an input value from the
following list must be specified.

(4) ICVTYP - Type of control volume.

Dol g ol o (S el slajiall S e G |, S e ohS el S

CVnnnO01 — Control volume switches
1 <nnn <999, nnn is the user-assigned control volume number

(1) IPFSW - Pool/no pool, fog/no fog switch.
=0 pool, fog allowed (default)
=1 no pool, fog allowed** do not use**
=2 pool allowed, no fog (any liquid water is moved to pool)

(2) ICVACT - Active/inactive switch.
=0 active, with state advanced by integrating the conservation equations, (default)
=1 inactive** do not use**
=-1  time-independent
=-2  properties specified as a function of time
=-3 treated as time-independent (but with a velocity calculation performed by default) for
TIME < TENDIN, and as active for TIME >= TENDIN. TENDIN is defined on record
CVHTENDINI
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CVnnn02 — Control volume initial velocities
1 <nnn <999, nnn is the user-assigned control volume number
Optional

(1) VLATMO - Velocity of atmosphere.

(2) VLPOLO - Velocity of pool.
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CVnnn03 — Control volume area for velocity calculation
1 <nnn <999, nnn is the user-assigned control volume number
Optional

(1) CVARA - Control volume area used for velocity calculation.
Or

(1) IVELCEF - User number of control function that defines the characteristic fluid velocity in this volume
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CvnnnAO — Switch for type of thermodynamic input
1 <nnn <999, nnn is the user-assigned control volume number

(1) ITYPTH - Type of thermodynamic input
=1 material masses and energies
=2 pressures, temperatures, and mass fractions
=3 separate pool and atmosphere input (default)
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CVnnnAk — Thermodynamic input
1 <nnn <999, nnn is the user-assigned control volume number

1 <k <Z, k is a sequencing character
Required

oole o Lo il idu 9o ST .0gd LSS jidu g0 b SO 5l Canl See (5SS e il yial )b o] go0e lde
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n=1is pool.

n =2 is fog (liquid water in atmosphere)

n = 3 is water vapor in atmosphere.

n =4, 5, ... are noncondensible gases (identified by input to the NCG package) and that MELCOR
pressures are defined at the pool/atmosphere interface, the top of the pool or bottom of the atmosphere.

QjLé.';.A (CvnnnAO ;:)lf 5 ITYPTH) é,ﬁboj.o); oJ= 2 6‘)-.’ ua)_‘aw.._) )L';_é) 9 )L.., 3,90 (6999 Lgl.ibﬁ.i.:.n
Q 4\3.%315 GL“’W-?U’ Lg\).g Jﬁ ol 60Lc 6L°’r°-?’-'> dosle QLQ)' )" J.o.......c 61-“(0-?“’ L‘?‘)'.’ Q)lf Q.g“ Lgl.as);;obl,i !
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ITYPTH=1 cJl> e

For ITYPTH = 1 (Mass and energy input)

ETOT.n - Total internal energy of material n.
(Type = real, default = 0.0, units = J)

MASS.n - Mass of material n.
(Type = real, default = 0.0, units = kg)

ITYPTH=2 cJl> e

FSY 5l OF asio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

MELCOR _jilustno oS b (o lusT 15y lgic

ales b cod Sygo o (2Bly slop > 050 s Wb coy S D90 dr de g yia] ¢Sl 10 Ol (gopuds

Al st oo jo gl

bug ged Oygo a (ABly polie 05d el Wb s0yx oS Bipo w4 auwdl o AL EIES sleylE cuS S
gl jo 5Ld olsie 4 S poe jLid aigd e el IS LS 5 jhul o O b S5 b B
Sinad] 51 09 wolgm £l )] im0 jLad (il ALl Sezg il ST 058 s eass ianed] g ySciul S i

gy wale> Jolu elis )] o 5YL o Lad wsls
For ITYPTH = 2 (Mass fraction input)

MFRC.n - Mass fraction of material n.
(Type = real, default = 0.0, units = dimensionless)
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PVOL - Control volume pressure (pool pressure if a pool is present).
(Type = real, default = see discussion, units = Pa)

Sl (MFRC.1 > 0.0 o) el asils oeiwl JpuS poes 10 51080 oo opend 58 o> JLid il cpl o
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PH2O - Partial pressure of water vapor in the atmosphere.
(Type = real, default = see discussion, units = Pa)

HLid Jlade wed oyly site dae yiel)b oyl ;o BT 058 co el Hhesd] jo O B Sy jlad Jlade Jlil cpl o
S>) asb eais s PVOL ol )b 31 .0 aslgs ools (PVOL) i8S s JS Lid Jlode a0 O e Si>

Il 53 o 43 Sed e 48,5 iy IS Lad lie 4 PH2O el 1o oid pmesd ke (ol ailad il a8

Sedoals (18 sl ol el ol call alsla

FSY 5l OV asmio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

MELCOR _siluwlxo o5 b Uil 15y ylgie V4

TATM - Temperature of atmosphere.
(Type = real, default = -1.0, units = K)

ELsl slod gt o )ly (goue g b 39 3)ly (Ao sae ST .09 oo el S5 o el slod pelil (nl o
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TPOL - Temperature of pool.
(Type = real, default = -1.0, units = K)

Sloo il Zanl glos waid oly (gous ga b 9l o)l aie dae I 06d o s Bl Gles jell pl o

b aelys a8 S L s PVOL) 5wl jlad o el
For ITYPTH = 3 (Separate pool and atmosphere input)

Pool Input

MASS.1 - Mass of pool.
(Type = real, default = 0.0, units = kg)

VPOL - Volume of the pool.
(Type = real, default = 0.0, units = m3)

ZPOL - Elevation of the pool surface.
(Type = real, default = none, units = m)

poolde (el axils Swl ST .Wah oo 43,5 a5 0 w2l Iime Ojge Ayl g Siwl (60959 paw Sl o
Wy ygole Cl> jo (ouls eoly Lid o 51.;;1 leo 3l aS) Lo g ,Lid 09l o Wb QT ol dg0 3 sl ol

50 Sl s BB e e glidl gloo ulul p jLid o g0l Sl o aisd s b gLl Sl o Lo b Las
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g oo 00lo

PVOL - Control volume pool pressure.
(Type = real, default = 1.0, units = Pa)

gLl jLad ply pom Jlid 0gid (i b g all shie b jho pel )l ol ST 09l so (s Sl jlad il )b ol jo

09 g0 Bld TPOL el glos jo b (0l 00y (s ST) TSAP Zetl glidl (slos 5o

TPOL - Temperature of pool.
(Type = real, default = -1.0, units = K)

FSY 5l OA amio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

MELCOR _jilustno oS b (o lusT 15y lgic

los ol il Glos wgis yuss b5wb6mbjwﬁ.o|)b o) S YW PP UUUS SE S W) I DX U O B PR R

9 oo Bld (PVOL) j3eil JLed o glosl

TSAP - Saturation temperature of pool, used to define the pressure (Which is also the total control
volume pressure).
(Type = real, default = -1.0, units = K)

Foll 90 ;2 ST 0ah oo cpnd olyly )y e o colaiul S e JLid e gl a5 sl glldl sles
Ll (TPOL) el sles jo gleal jLad ply jseiwl Lid gdd pnd b g oiil e b a0 TSAP , PVOL
Sy sn

VOID - Void fraction in the pool, in the range 0.0 < VVOID < 1.0.
(Type = real, default = 0.0, units = dimensionless)
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Atmosphere Input

PVOL - Control volume pressure.
(Type = real, default = -1.0, units = Pa)
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PH2O - Partial pressure of water vapor in the atmosphere.
(Type = real, default = -1.0, units = Pa)

Wil e o0l el 30 by 09d5 yund (g00e S D9 A (ypadS yhasnal 51 50 QT o Sy lud yalyb opl o
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gl oo u)f ).L:) 3O (Dgu CyustS Qb LQ(JT )'l b_i. S (TDEW) (o aladi gles

RHUM - Relative humidity of the atmosphere, in the range 0.0 < RHUM <1.0.
(Type = real, default = 1.0, units = dimensionless)

el Jlad 4 O )b Srm Jlid i &0 4 el cnl 0gd o e el Cnl o phnsil 0 i Cugbo,
gl oo By x5 yhol| gleo

TATM - Temperature of atmosphere.
(Type = real, default = -1.0, units = K)

Hlas o aLf.,.'Z;l Slod waid i b g ail oo plp b saie Ll)l oyl Sl g o0 Cyutd yhanald] Glos yolyl ol o
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TDEW - Dewpoint temperature in the atmosphere.
(Type = real, default = none, units = K)
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MLFR.n - Mole fraction of noncondensible gas n.
(Type = real, default = 0.0, units = dimensionless)
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MASS.2 - Mass of fog.
(Type = real, default = 0.0, units = kg)

VFOG - Volume fraction of fog in the atmosphere in the range 0.0 < VFOG < 1.0.
(Type = real, default = 0.0, units = dimensionless)
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For Time-Specified VVolumes

PVOL - Control volume pressure. Required.
(Type = real, default = none, unit = Pa)

ZPOL - Elevation of pool surface.
(Type = real, default = none, unit = m)

555 a3 jlxe VOID 5 TPOL

TPOL - Temperature of pool.
(Type = real, default = -1.0, unit = K)

oobel ) 0 s 092 il aST (gloyge bl iy a4y sl il 0als s ZPOL a5 et [E R PN PR
Vol S a8 TPOL polae cally ails 092 youiwl a5 oo 048 oo oolaiwl TPOL laae (ZPOL o oy
5 oo (pl ! S g oo EVEJ SN &L,.i)l b Glaie 4wl e PVOL JLis o &L,..;’al oo 5l pslS

305 o el gLl Ggile Sealuogeys Cllo aS 598 azgi 9 pe ibgie Slwlee il iy glodl gles
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1 elobe 5l Jols SasS el oy iiss @l el o oylil edgae (yyl s 5lxe MELCOR

Sl ool a8 3 lai o sldl ol Cll o Jgax slaesls

» PVOL jLid jo slil s 4y (0929 Oj90 j0) peiwl wgis i TPOL el il g 098 (e ZPOL il )y )31
g oo 4185 L

VOID - Void fraction in the pool. Optional, permitted only if ZPOL is input.
(Type = real, default = 0.0, unit = dimensionless)

Lol jlore ZPOL jial )by cposs D90 j0 9 slll Sl (o Ls il )by oy

TATM - Temperature of atmosphere.
(Type = real, default = 1.0, unit = K)

PVOL ol jLad o elosl Of Jbu (gl shuasl a5 09000 (23 ial)l (l s pie g jaunail 0529 Ojg0 )0
699,5 O35 s 99D (eetd b el ol el RGBS slajlS sl b gl Gdle sl ST > el
55 55 S on s |y L) Gile o Sy o)lyan TATM 5 PVOL (sla by o) 31 linebl Sy 1

290 Gaend Wb 53 (MLFRN) 3B aIe slojls oS 5 e (s TATM jial )l copl pls s 33 0SGl

PH2O - Partial pressure of water vapor in the atmosphere.
(Type = real, default = 1.0, unit = Pa)

Saie ply PH20 Jlade a5 550 10 S glal jo il jle il ool poes TATM o5 S o Leas 2l oy
S>sS SLS yols ilgy gl uiored Db o0 485 a5 o gliil > il TATM leo o glsl jLas
V5l S ol gl Jlad 40 5] Cands (sl a5 a5 5,90 (sled 45 S50 40 ( Jgox leesls o oLl 5l ol
D) e al 5l G 9 mirsole ol Sybon 455 15 4 glitl Sllo w58 TATM (slas 51 (slS
2lr S a8 0gis e PH20 JLid 5 098 (sl TATM slos ST 098 0 Slenle 55 crge ((nslS

290 w2lez TATM glos jo glil jLad g PVOL (o Jlade J8los

MLFR.n - Mole fraction of noncondensible gas n (n > 4).
(Type = real, default = 0.0, unit = dimensionless)
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Sygo ol 50 g Sl (69,0 il ool ol TATM loo oS S50 ,0 p AL I olaslE Jeo puS s
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Lol 0als blod Jgam slrosls bl jo &8s pae Jday o3l ol il o/« oV LS

S e S1azly 53 e 5l (ol Syge a4 bl s s9e el b (2gy5 eols BB L g (IS b i Jgor b
iJle Glyie 4
PVOL EDF.101.3

il ISl o s 55 350 ,LiS ggle wul V) oylads gy ools LB I Y UL

CVnnnBk — Altitude/volume table
1 <nnn <999, nnn is the user-assigned control volume number

0 <k<Z, kisasequencing character
Required

(Type = real, default = none, units = m and m3)

pgd dde g £l )l zgj cpl 3l oae gl il o e g gLl 0aisS ol lazgy Jels DS ol j8 (69g,9 (sbrosls
9 UBlas 05 sod Lld Lyl 1 (g5bme a el CVH Ly 15 (JI5 o) Slge lawwgs Jadl LB ads) oo
S5 gy nle @lp Bl jio pln Wb elds)l Gu5ml & baye o2 2gd el Wb (o Jlez ) 755
9 o9 o0 bl 5955 elas )| 9 (el (6999 (n 5 omb) mb el (r S o (lgie 4 05d Gl Cule o>
Ll jslre (snly 9559 €5 & S o2 ot Olgie 4 ()] Gllae Jlake il (hte o2 (51 (59959 5o ]
T9) S Nigd oo Sgazme > 2 )0 o SSTIIS slaws Cusgasme b g g 038 ailes o )18 oue gy i D)5 G 0

sl b S e b b sas
:)" M)Lc CVH Ao le.asﬁ;)lf ).ALVJ

CVHTENDINI — Time to end initialization
CVTYPENN — Control volume type names
CVnnnCk — External Mass and Energy Sources
CVnnnFi — Water source data
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9 o sliiy [N a0 0 annl o LT anlllas (gl aiiws g L5 598 slac S
CVH &iws MELCOR sy 69,9 —F-Y-F

5 aiws opl ¢l MELCOR yizy o o5 SISl L .cows MELCOR 30 jo s B CVH i ool oL
godd obo, (Seluog e ¥olee Jo i5lo ol Ay a0 a5 sl canseis obo, an S o,ls 435 yol> >

CVH & Caomlns <ol o —0-Y-F

Sloas Bl sla il ks oSl IS 4 45 el A3, 08 ke Sy MELCOR oS o ol a0

ol 0 &S N g oy ptn loeisgs

4400 — Timestep Control

4401 — Velocity Convergence Criteria

4402 — Minimum velocity to be considered for choking calculation
4404 — Friction Factor Parameters

4405 — SPARC Bubble Physics Parameters

4406 — Maximum Allowed Fog Density

4407 — Pool/Atmos Heat/Mass Transfer Parameters

4408 — Pressure Iteration Parameters

4409 — Limits and Tolerances for Time-Specified Volumes

4410 — Vapor Velocity Enhancement during Direct Containment Heating
4411 — Limits and Tolerances for Iterations in the CVT Package
4412 — Limits and Tolerances for Iterations in the CVH Package
4413 — Flow Blockage Friction Parameters

4414 — Minimum Hydrodynamic Volume Fraction
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4415 — Criteria for Solving the Flow Equations in Sparse Form

4500 — Parameters in Flashing Model for Sources and Flows
CVH &ty 5o J 565 @lg8 soylogSyT g oy BB (gl puiiio —F-Y-F

2ol (©) 715 &5 slaglesT)l 5 (B) IS oy sl ol (e (Snlndg et 555 o2 30 o5 ol poicie

loads al)IY o les Jaaz ;o caigd

CVH &y )5 J 55 wili slolesS )T 5 oy J1B (sl puiio ¥ 0leds Jgar

Parameter Type | Description (Unit)

CVH-ATM-FR.n Ip/ Atmosphere (nonpool) volume fraction in control volume n, equivalent to the
previous variable CVH-VOID.n. (dimensionless)

CVH-CLIQLEV.n /pc/ | Collapsed liquid elevation in control volume n. (m)

CVH-CPUT Ip/ Total CPU usage by the RUN (time-advancement) portion of CVH package. (s)
CVH-CPUE Ip/ CPU usage for edit in RUN portion of CVH package. (s)

CVH-CPUC Ip/ CPU usage for calculations in RUN portion of the CVH package. (s)
CVH-CPUR Ip/ CPU usage to process restart file in RUN portion of CVH package. (s)
CVH-E.n Ip/ Specific internal energy in control volume n. (J/kg)

CVH-E.m.n Ipc/ | Specific internal energy of material m in control volume n. (J/kg)
CVH-ECV.n Ip/ Total internal energy in control volume n. (J)

CVH-ECV.m.n Ip/ Total internal energy of material m in control volume n. (J)

CVH-H.n Ipc/ | Specific enthalpy in control volume n. (J/kg)

CVH-H.m.n Ipc/ | Specific enthalpy of material m in control volume n. (J/kg)
CVH-LIQLEV.n /pc/ | Swollen liquid elevation in control volume n. (m)

CVH-MASS.n Ip/ Mass of material in control volume n. (kg)

CVH-MASS.m.n /pc/ | Mass of material m in control volume n. (kg)

CVH-P.n Ipc/ | Pressure of control volume n. (Pa)

CVH-PPART.m.n Ipc/ | Partial pressure of material m in control volume n. (Pa)

CVH-PSAT(TLIQ).n | /pc/ | Saturation pressure of water at pool temperature in control volume n. (Pa)

CVH-PSAT(TVAP).n | /pc/ | Saturation pressure of water at atmosphere temperature in control volume n. (Pa)

CVH-QUALITY.n Ip/ “Quality” (nonpool, nonfog mass fraction) in control volume n. (dimensionless)
CVH-RHO.n /pc/ | Net mass density of all materials in control volume n. (kg/m3)

CVH-RHO.m.n Ip/ Mass density of material m in control volume n. (kg/m3)

CVH-RHOA.n Icl Mass density of atmosphere in control volume n. (kg/m3)

CVH-RHOP.n Icl Mass density of pool in control volume n. (kg/m3)

CVH-TLIQ.n Ipc/ | Pools temperature in control volume n. (K)

CVH-TOT-E Ip/ Total internal energy in the control volume hydrodynamics package. (J)
CVH-TOT-E.m Ip/ Total internal energy of material m in the control volume hydrodynamics

package. (J)

FSY 5l 50 amio




ANC-PUB-HM-TN-03-00

Slaiwsd 4 iy Olowlxo 35 0

MELCOR _jilustno oS b (o lusT 15y lgic

Parameter Type | Description (Unit)

CVH-TOT-M Ip/ Total mass in the control volume hydrodynamics package. (kg)

CVH-TOT-M.m Ip/ Total mass of material m in the control volume hydrodynamics package. (kg)

CVH-TSAT(A).n /pc/ | Water saturation temperature at the partial pressure of water vapor in the
atmosphere of control volume n. (K)

CVH-TSAT(P).n /pc/ | Water saturation temperature at the pressure of control volume n. (K)

CVH-TVAP.n /pc/ | Atmosphere temperature in control volume n. (K)

CVH-VELVAPCV.n | /p/ Velocity of atmosphere in control volume n. (m/s)

CVH-VELLIQCV.n Ip/ Velocity of pool in control volume n. (m/s)

CVH-VIRVOVAP.n | /p/ Virtual volume in atmosphere in control volume n. (m3)

CVH-VIRVOLIQ.n Ip/ Virtual volume in pool in control volume n. (m3)

CVH-VOID-P.n Ip/ Void (bubble) volume fraction in pool of control volume n. (dimensionless)

CVH-VOID-T.n /pc/ | Total void (nonliquid) volume fraction in control volume n, including the
atmosphere and bubbles in the pool. (dimensionless)

CVH-VOLFOG.n /pc/ | Volume of fog in control volume n. (m3)

CVH-VOLLIQ.n /pc/ | Swollen volume of pool (including any vapor bubbles) in control volume n. (m3)

CVH-VOLVAP.n Ipc/ | Volume of gaseous atmosphere in control volume n. (m3)

CVH-X.m.n Ipc/ | Mole fraction of gaseous material m (m > 3) in the atmosphere of control volume

n. (dimensionless)

CVH ZM ©°9,9 349.0; -VY-yY-¥

Slore ol co () o,liw codle G5l am a5 Jlas 09d o a5, CVH dis 5l (699,5 Jlie dim ido opl 4o

ot 5 el 00y VOLUME ONE b 5 ) o)las b a5 ol 58 oo oy el Jl Jlte s ol

Ee 10 ol ez 45 Cenl (53 4 p3¥) el o a1 i s Bl bz 5 ol et Seslipogey b aos
e J)....Sw» u*-’L’ C.’a.mw‘).s.n \e &Lﬂ.))‘su.&A).uo VO - > Lgb‘.) LJ)"“SW”(W‘ o oolaiul tsl"\"’

OV e s elesl b b T S e U3 e A0 gl b lal s el mpeyie VYO iy cawgie

.CMJ0¢$JUJJ&L&!%J)quoai%gbLﬁgégoJo05?5J&wg&;

Cv00100 ‘WOLUME ONE’ 2 2 1 * NEQ, vert flow, RCS
Cv00101 0 0 * Pool + fog, active
Cv00103 12.5 * Flow area

Cv001A0 3 * Pool, atmos input
Ccv001Aal PVOL 7.0E6 ZPOL 9.5 * See discussion
CV001BO 0.0 0.0 * Bottom at O m
CV001B1 10.0 150.0 * 150 m3 total volume
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cv001Aa2 TATM 650.0 * Superheated
5 CV00101 slac,ls ;o g anles JSublKe /Y g o9l £0+ jo glodl Ggdlo O [Bu (gol> Hamad] g a8l
Sygo a0 |y JuS pome Ll lgs oo 0,5 Bd 1) Ll lg5 co g Gl 0as ool (5,8 jin olie CVO01AD
D)5 i p Oyge 4 lej 5l s

Cv00101 0 =1l * Time-indep
25 posezm |yl dsin ) &0 4 lsion JAS @ il sl 5 2 i L

Cv001B1 5.0 50.0 10.0 150.0 * 50 m3 below 5 m

ol e Solnoge i Lol i e cpl jo el WEt Well ob g Yoo o)leis b S oo G Jolds (gumy Jlie
JBbigS VY e adsl jLid g e =0 5 -YO laglas )l o coll alatio mdaw ccaSo o Av e s o> 050 g0 ooliiul
0dl p palS YYY leos jo 0, (y9obe ol b e -0 s I b S poe a8 pe pl K0 Olasin
0¥ boo,lods b pdb s slasls pae o) jo el Ao s Cugby 1)l (palS VYT loo jo jauad] .o

.é)b 09.?-9 M)é Y. BM)QA’ g;lﬁ"’ 61&)‘“59

Cv20000 ‘Wet Well’ 2 1 3 * NEQ, hrz flo, wet well
Cv200A1 PVOL 1.1E5 ZPOL -15.0 * Pressure, pool surface
CV200A3 TPOL 313.0 TATM 323.0 * Pool, atmos temps
CVv200A4 RHUM 0.9 * RHUM implies PH20
Cv200A6 MLFR. 4 0.8 MLFR.5 0.2 * Noncondensibles
CV200B1 -25.0 0.0 -5.0 8.0E3 * Volume/Altitude table

el Sl VY L sl YYY los o (JbislS VYY) glosl JLed /3 il jhesd] o O Sl S5 Lad
555 a5 (O oole 4y ¥ oole JLid o) V a4y ¥ o b el JISlskS A9 a8 |, 5 Led ile il 28 olagls

e Glaie gl oy o NCG a jo b bojl5 pl as cils ao g b el ool ol

NCG001 N2 4 * Material 4 is N2
NCGO010 02 5 * Material 5 is 02
NCG025 H2 6 * Material 6 is H2
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cv200c4 MASS. 6 101 2 * Rate from TF 101

Cv200C5 TE 102 8 * Temperature from TF 102

*

TF10100 H2-RATE 1 1.0 * l-point table, scale by 1.0
TF10110 0.0 1.0 * Constant value 1.0

*

TF10200 H2-TEMP 1 1.0 * l-point table, scale by 1.0
TF10210 0.0 800.0 * Constant value 800.0

gl asxlye F-F oo @y Jsu @i (699,9 LSl I iien @bl sl

Vo o> o 4 0ad o iy 25 BOUNDARY ol g F0F o)leds L loy a4 aiisly aze G (g Jlo o
50 00 s las g Lad b o ygole Ol (ol Sl O Sl wze ool sl e Vg ) las)) o oS e
35 VY ol Jaa b jo loj 5l oml Ojge a4 e glay el VLB ojlals b (> 15 slaools b o ¥ LIS
&l b 23S Glasls 51 S e oS 5 el 0ad (el (295 KB Glea JUB 50 jhaedl slos il 0u

-.\J‘OM&..QJ)}J/\j\N o)msljlﬂ

Cv45600 BOUNDARY 2 1 7 * NEQ, horiz flow, misc 1
Cv456Al PVOL EDF.7.3 TPOL EDF.7.5 * Pool P, T from EDF 7
Cv456A2 ZPOL TE.12 * Pool surf from TF 12
CV456A3 TATM EDF.7.4 * Atm T from EDF 7
Cv45624 MLFR. 4 CF.3 MLFR.5 CF.8 * NCG from CFs 3 and 8
CV456B3 1.0 0.0 2.0 10.0 * Volume/altitude table

gl i Wb g, sl b g (JS g Jess wilgs

A0 i Y0P o 51 0Tl e plss L) e sl 05w opole Ol anir S ol oo Jlte dnsi sl
55 555 03938l Wyl 45 wed p o igdioe 48,5 Vo )led BB D 5 Y o )led JUIS o o) sles 5 Lid a5 5
] 00U goory) 44 c)Lo.;B GJ).MS

cvoo1c3 MASS.1 66 0 * Integral mass source from CF 66
CVO001CB PE 88 2 * Energy rate source from CF 88

*

PSP 51 SA amino
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CF07700 POOL-RATE DER-F 1 1.0 * Construct mass rate as

CF07700 1.0 0.0 CFVALU-66 * derivative of CF 66

*

CF08800 ENERGY-RATE MULTIPLY 2 1.0 * Multipled mass rate

CF08810 1.0 0.0 CFVALU. 77 * by specific h of

CF08811 1.0 0.0 CVH-H.1.456 * pool in CV 456

*

CF06600 INT-MASS-SOURCE . . . * Input as appropriate

b e pyz 5l e o0 Sl g8 e e AN S Rl 0 ead s 38l JWST £ 6395 o0l 5o

o5 o el gLl 399 Sl SO ol dul i a5 0gd e e Ve gl o Yok e 4 Jlew 09,5 Joli ST L

b el ol ped o T o e 5 4l adgi b g el il Sygo a4y La] sl sl Sy, Je 5 sl glis)|

Al s 35z g by oo oy a5 gl V) ojleds ) L aS 0l o

CV300F3 10.0 * Entrance elevation
Ccv300cC1l WATER-MASS.3 RATE EDF.1.1

cv300cC2 WATER-ENTHALPY. 3 RATE EDF.1.4

*

Ccv300cC4 MASS. 2 RATE EDF.1.2

CVv300C5 MASS. 3 RATE EDF.1.3

cv3ooca ENERGY.A RATE EDF.1.5

FL :L.\.Mu MELGEN O (69959 -AN-Y-¥

LgLQQ.c).u J s GL“P’.L" o..x.;.;SJ.,AS.A ul‘P GL“):'?-““"’ i @ 25 J.AL» MELGEN S 0 FL & 59959
SeS b by 5 gy 25w (nl 5o e Sl gilaae o it sloan 5 5 (L Gl e (ol 5o 4l
b yShae o 6 L3 508 (B s 6i9r8 2 SO Gl (S p Naboe e Jeua wly b (JS wlys

Vg so Sy yigarals aladle bl 5 ook, e iSTam slass Mo Lol oxtes iy a3 BB b > e 439
FLNNNOO — Flow path name, to and from control volume data

1 < nnn < 999, nnn is the user-assigned flow path number
Required

(1) FLNAME - User defined flow path name
(Type = character*16)

(2) KCVFEM - From control volume number
(Type = integer, default = none, units = dimensionless)
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(3) KCVTO - To control volume number
(Type = integer, default = none, units = dimensionless)

(4) ZFM - Altitude of from junction
(Type = real, default = none, units = m)

(5) ZTO - Altitude of to junction
(Type = real, default = none, units = m)

Digd oo et Ll gli5 ) g b, e duafie [0 a3 o )led g loue 40 oz 8 Lo (b, s U Sl o

FLNNNO1 — Flow path geometry
1 < nnn < 999, nnn is the user-assigned flow path number
Required

(1) FLARA - Flow path area
(Type = real, default = none, units = mz2)

(2) FLLEN - Flow path length
(Type = real, default = none, units = m)

(3) FLOPO - Fraction of flow path open
(Type = real, default = none, units = dimensionless)

(4) FLHGTF - From junction flow path opening height
(Type = real, default = diameter of circle with area FLARA for a horizontal flow path = radius of circle
with area FLARA for a vertical flow path, units = m)

(5) FLHGTT - To junction flow path opening height

(Type = real, default = diameter of circle with area FLARA for a horizontal flow path, = radius of circle

with area FLARA for a vertical flow path, units = m)

L FLANNOF slan )57 51 ot (559,80 Jgl sl aw i 09dg0 Gmend (lyz jne amain )15 cpl o

L g FLHGTF Lolie 5 oS w1, Jlasl (Sodil S b Ll slo el b ol asls sg>¢ FLANNOT
A dsslgss solawl FLHGTT

FLNNN02 — Flow path junction switches

1 < nnn < 999, nnn is the user-assigned flow path number
Optional

(1) KFLGFL - Type of flow path flag
(Type = integer, default = 0, units = dimensionless)

FSY 5l Ve amio
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= 0 normal vertical flow path

= 1 atmosphere-first vertical flow path

= 2 pool-first vertical flow path

= 3 normal horizontal flow path

= 4 atmosphere-first horizontal flow path

= 5 pool-first horizontal flow path

= 6 pool velocity = atmosphere velocity, vertical flow

=7 pool velocity = atmosphere velocity, horizontal flow
=10 - 17 same as 0 — 7, but only forward flow is permitted
=20 - 27 same as 0 — 7, but only reverse flow is permitted

(2) KACTFL - Active/inactive flow path flag
(Type = integer, default = 0, units = dimensionless)

= 0 active
= 1 inactive ** do not use. Input is accepted, but code does not function correctly for flow paths
specified as inactive **

(3) IBUBF - From junction bubble rise model switch
(Type = integer, default = 0, units = dimensionless)

= 0 no bubble rise physics

= 1 SPARC model with RN aerosol and iodine vapor scrubbing
= -1 SPARC model with no RN scrubbing

= -2 SPARC model with scrubbing of RN aerosols only

= -3 SPARC model with scrubbing of RN iodine vapor only

(4) IBUBT - To junction bubble rise model switch
(Type = integer, default = 0, units = dimensionless)

= 0 no bubble rise physics

=1 SPARC model with RN aerosol and iodine vapor scrubbing
= -1 SPARC model with no RN scrubbing

= -2 SPARC model with scrubbing of RN aerosols only

= -3 SPARC model with scrubbing of RN iodine vapor only

U5, a0 oS0l Bl (gogee b (B Wlgioe (L2 e SO 09dss Gt Ol s E95 D)1 0l o
b el O L el yoeial T T a5 Sbya pae po el Sgliie Sl 90 ol sl e Jolae Sl
Ol e 5l ] Slgizes il (6 gl a5 e ol adss Sl e (o ol den 4SSl b Wb o
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FLNNnN03 — User specified loss coefficients

1 < nnn < 999, nnn is the user-assigned flow path number
Optional

(1) FRICFO - Forward loss coefficient
(Type = real, default = 1.0, units = dimensionless)

(2) FRICRO - Reverse loss coefficient
(Type = real, default = 1.0, units = dimensionless)

(3) CDCHKEF - Choked flow forward discharge coefficient
(Type = real, default = 1.0, units = dimensionless)

(4) CDCHKR - Choked flow reverse discharge coefficient
(Type = real, default = 1.0, units = dimensionless)

g oo blod cdl Colpo flaie ay ol sl g0 09l i Wb o) el g0 JiSTas Lad gl o)l S5

W (99Sae 5 i 00l Sol s by S culps o lez g o polie
5\49.«.06.0 oolaw! e t5°""° €y dSLSALi& w95.u
o (nl Sghige 0po ads upo S e g wlioe Cns @ alaly, Sl Sl Gl (Seh S s

FLnnNn04 — Initial atmosphere and pool velocities
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1 < nnn < 999, nnn is the user-assigned flow path number
Optional

(1) VLFLAO - Atmosphere velocity
(Type = real, default = none, units = m/s)

(2) VLFLPO - Pool velocity

(Type = real, default = none, units = m/s)

Wl Sy 90 0 OIS cpl 5l eolaiwl Ojse jo aiiie e BB jaudl g Seiul adel slace o OGS pl o
Sgi oo blod adgl Cae s 90 12 gl jao Jlade OISl 5l eslainl pae Dge j0 il s

FLnnNOF — Junction limits, from volume

1 < nnn < 999, nnn is the user-assigned flow path number
Optional

(1) ZBJFM - Elevation of bottom of junction opening for from volume. Must lie between bottom of from
volume and nominal junction elevation (inclusive).
(Type = real, default = none, units = m)

(2) ZTJFM - Elevation of top of junction opening for from volume. Must lie between nominal junction

elevation and top of from volume (inclusive).

(Type = real, default = none, units = m)
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FLnnnSk — Piping segment parameters

1< nnn < 999, nnn is the user-assigned flow path number
0< k< Z, kisa continuation parameter

Required

(1) SAREA - Segment flow area
(Type = real, default = none, units = m2)

(2) SLEN - Segment length
(Type = real, default = none, units = m)

(3) SHYD - Segment hydraulic diameter.
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(Type = real, default = none, units = m)

(4) SRGH - Surface roughness. Optional.
(Type = real, default = 5.E-5, units = m)

(5) SLAM - Laminar flow coefficient. Optional.
(Type = real, default = value of sensitivity coefficient C4404, whose default value is 16.0, units =
dimensionless)

(6) ISFLT - This field is required if and only if an enhanced filter is defined on RN2FLTXXYYY records
with 21 < YY < 45, in which case ISFLT must be the user number, XX, of the enhanced filter modeled
in this segment.

(Type = integer, default = 0, units = dimensionless)

b al,b 5] =g el p3Y B[ =S1 I JUIS GRS SRR S - RESSYWAUUEN JPL GRS JURCON J{ PR CE SN V) PRGN el B
ol D557 90 50 led sed |y AT G sla il )l 9wl a5 S sle sl il des Jols L O e i (g LS
Fall STl e Cews @ oal Lo p byr Colis plp ez e 5l G99 S8 0 SHYD il )8

sy anlss IS Al ojleds sasmslis wily ate SLAM

FLnnnVk — Valve input

1 < nnn < 999, nnn is the user-assigned flow path number
0 < k< Z, kis acontinuation character

Optional
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(1) NVTRIP - If positive then NVTRIP is the trip control function number. If negative then a trip is not
used and the fraction open is defined by the “on-forward” control function.
(Type = integer, default = none, units = dimensionless)

(2) NVFONF - Control function used to defined the fraction open of the flow path for an “on-forward”
state of the trip. If no trip is defined, this control function will always define the fraction open.
(Type = integer, default = none, units = dimensionless)

(3) NVFONR - Control function used to define the fraction open of the flow path for an “on-reverse”
state of the trip. If no trip is defined, this must be a valid control function number (i.e., one defined in
MELGEN input), but the value of the control function will not be used.

(Type = integer, default = none, units = dimensionless)
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FLnnnPk — Pump input data

1 < nnn < 999, nnn is the user-assigned flow path number

0< k< Z, kis acontinuation character
Optional

(1) PTYPE - Pump type
(Type = character, default = none, units = dimensionless)

Sl yialily Ded oo el ooy g5 8 nl bl sl o el G pes BB Gl e SO0 ey S0 LS
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PUMP TYPE = FANA
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(1) PTYPE - FANA
(Type = character, default = none, units = dimensionless)

(2) DPMAX - Maximum pressure head
(Type = real, default = none, units = Pa)

(3) VPZERO - Volumetric flow rate at zero pressure head. The pressure head is zero for volumetric flow
rates greater than or equal to VPZERO.
(Type = real, default = none, units = ma/s)

(4) VPMAX - Volumetric flow rate at maximum pressure head. The pressure head is also set to DPMAX
for flows less than VPMAX.
(Type = real, default = 0, units = ma/s)

(5) ITRIP - Pump trip flag. If ITRIP is zero (default), the pump is always on; otherwise, the pump is on
and the pressure head is calculated only if the value of a trip is nonzero. If ITRIP is positive, the value of
control function number ITRIP is used for the trip value. If ITRIP is negative, tabular function number —
ITRIP is used for the trip value. The tabular function independent argument is time.

(Type = integer, default = 0, units = dimensionless)

ol Sl Gy b 0aliS S oy S Jo a5 sl oy o Slas bogame 4o oolw onies S FANA oy
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PUMP TYPE = QUICK-CF

(1) PTYPE - QUICK-CF
(Type = character, default = none, units = dimensionless)

(2) IPUMCEF - Number of control function defining the pressure head; the values from this control
function should have units of Pascals.
(Type = integer, default = none, units = dimensionless)

@ ol S @bl 020 o (JiS al SO aliwy 4 oy 92y e o3l )5 4 QUICK-CF g45 5l g
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FLnnnTk — Time dependent flow path

1 < nnn < 999, nnn is the user-assigned flow path number
0< k< Z, kis acontinuation character

Optional
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(1) NTFLAG - Time dependent flow path type flag

(Type = integer, default = none, units = dimensionless)
= 1 Use tabular function number NFUN to define velocity versus time.
= 2 Use control function number NFUN to define velocity versus time.

(2) NFUN - Tabular or control function number to define the velocity versus time. The interpretation is
dependent on the value of NTFLAG.
(Type = integer, default = none, units = dimensionless)
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FLNNNO5 — Length for pool/atmosphere momentum exchange

FLnnn06 — Flow path connection to EDF

FLnnnBk — Data for blockage of flow by another package

FLNNNOT — Junction limits, to volume

FLnnnBk — Data for blockage of flow by another package

FLnnnFF — Flow path flashing for forward (positive) flow

FLnnnFR — Flow path flashing for reverse (negative) flow

FLnnnMk — Momentum flux input data

FL & MELCOR jicks 39,9 -4-Y-F
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Parameter Type | Description (Unit)

FL-EFLOW.x.n /cp/ | Enthalpy flow rate of pool (x = ‘P’) or atmosphere (x = ‘A’) flow through
flow path n, with respect to the normal MELCOR reference point (W)

FL-EFLOW-TR.X.n Icl Enthalpy flow rate of pool (x = ‘P’) or atmosphere (x = ‘A”) flow through
flow path n, with respect to the normal MELCOR reference point,
including any transformation within the path by SPARC or the flashing
model. (W)

FL-FRUNBLK.n Ip/ Fraction of flow path that is unblocked by core debris. This variable is
available only for flowpaths where the flow blockage model has been
invoked by inclusion of a FLnnnBk record as part of MELGEN input; for
flowpaths whose area is controlled by an ordinary valve, the open fraction
may be plotted as the value of the related control function, CFVALU.m
(dimensionless)

FL-I-EFLOW.x.n /cp/ | Integral of enthalpy associated with pool (x = ‘P’) or atmosphere (x = ‘A’)
flow through flow path n, with respect to the normal MELCOR reference
point (J)

FL-I-EFLOW-TR.x.n Icl Integral of enthalpy associated with pool (x = ‘P’) or atmosphere (x = ‘A”)
flow through flow path n, with respect to the normal MELCOR reference
point, point, including any transformation within the path by SPARC or the
flashing model. (J)

FL-1-H20-MFLOW.n Ip/ Integral of mass of water (pool + fog + vapor) flowing through flow path n
(kg)

FL-I-MFLOW.m.n /cp/ | Integral of mass of material m flowing through flow path n (kg)

FL-I-MFLOW-TR.m.n /cp/ | Integral of mass of material m flowing through flow path n, point,
including any transformation within the path by SPARC or the flashing
model. (kg)

FL-MFLOW.n Ip/ Total mass flow rate (all hydrodynamic materials) through flow path n
(kg/s)

FL-MFLOW-TR.m.n lcp/ | Mass flow rate of material m through flow path n, point, including any
transformation within the path by SPARC or the flashing model. (kg/s)

FL-MFLOW.m.n /cp/ | Mass flow rate of material m through flow path n (kg/s)

FL-V-N-OC.n Ip/ Number of times valve number n has opened or closed. Any area fraction
greater than 0.0 is considered “open.” (dimensionless)

FL-VELLIQ.n /cp/ | Velocity of pool through flow path n (m/s)

FL-VELVAP.n lcp/ | Velocity of atmosphere through flow path n (m/s)

FL-VOID.n /cp/ | Void fraction in flow path n (dimensionless)

FL :\.».m.v 62959 2\49.0.; -\)-Y-¥
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FL.01200 ‘Door’ 10 20 1.0 1.0 * Center alt = 1 m
* A L Open H-fm H-to * Junction openings
2.0 *
*

FL01201 2.0 1.0 1.0 2.0 see full 2 m height
FL01202 3 Normal, horiz
FL01203 2.0 2.0 * Forward and reverse loss coeffs
FL012S1 2.0 0.2 1.33 * Segment L, A, and hyd diam

S50 00 J5uS px) (V6 e 4 (Ve S o) <8 gogee JLail AYO Ly o cpgs Jlo )0
0 311y e 90 (pl a5 laman sl )| .cnl oYU iow 4 G851 cude b C s oo ol |y BWR jeiST)
S M7 g B po oo fo ) (Sdgpaee JlB L gyerte ¥ oolis 5 20 Vsl Jlow o V6 (25w 55 50 b G5 55 50
2 st ¥ il ol ez Colis i b e +A Sy s b 5 apesie A Sl b 2V i s

sl 00 dwlne 3 YIA plp LA M2=2 m/4 m2+1.6 M/8 M? alal, 51 oyl Jobo .ol ooy a8 5 L

FL12500 ‘Core to UP’ 120 150 10.0 10.0 * CV120 to CV150
FL12501 8.0 2.8 1.0 * A, L, Open fraction
FL12502 0 0 0 0 * Vert, Active, no SPARC + or -
FL12503 9.5 10.5 * Forward, Reverse form losses
* A L Dhyd

FL125S1 0.01 * Segment for half Core

FL125S2 3:8 .2 0.8 * Segment for half UP
elas JFL12501 o,l57 o asiol Judo 4y el ol Bd> LB g wgds so oolaiw] (58 iy polie FL12502 &)S7 jo
Sade opl ol aalgs colaiwl p 2 0 (e VIY) F Colie Loply O glad ccanl ouis o)ly Jlasl Salsl
S3boor Joine |y (2 A0 e 5l osliinl &S Cunl x> o L)) 51 (6 S sl (Jgine
L opmizmen oly jmals FL12501 &S o Gollae polie opeed b olgs oo 1) c¥lasl Saisl gl )l ls & g0 jo
s 5 (6,55 4 Jlie (sl el plil LB LIS ol FL1250T 4 FLI250F slacs IS 1o Gallas sgus cpes

FL1250F 9.5 10.0 *’/From’ opening, 9.5-10.0 m
FL1250T 10.0 11.0 *'To’ opening, 10.0-11.0 m
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FL12505 0.2 * Momentum exchange length
des zals |, oYU ise 0 Ol (g 5ls g oals [l 35 e oo b, edgame AilgT e
FL12504 0.0 4.0 * Initial atmos, pool velocity
s 4l e B ople Gl e p0 (YL Gidu 4 SISl adgl G g oe 4398 D)5 (5998 L
S,5
Ngbgo Jao dlg) 4t (L2 Gl e L oy < BWR (gla 5251, )0

FL15100 ‘Jet Pump’ 110 100 9.0 4.0 * From DC to LP
FL15101 0.63 5.0 1.0 *A, L, Open fraction

fLiSiSl 0.63 5.0 0.2 5.E-6 *Dhyd for one of 20, smooth
PV S maw coluw b e +IY S8 b plaS o (g5l qaey Cr Vo Juld a5 Sl ey S (63959 5 iSu
Vel 0 (Ve JysS o) Gl Gide 4 g A eldy)] o ()0 J58 o22) 50,0mb 4 Jalle qape o
Sedse Bld ol (i 50 Ysene baoasy 02 el 1ag Ko O gl (55 el (5 0
5,5 iy FLANNBK &,l5° by ol co 1, e (8 (6l0aSs Loy (b2 (6l pamns ik 5 by 0l Canglie
5 eslitul S Juate BWR (251, S cd8 JUS 4ol 0 1) ol Gide MY gl e STl (lsie &
R E°9,9
FL11200 ‘ILP to CHNL' 110 120 4.0 4.0 * CV110 to CV120

FL112BO COR AXIAL-C 104 306 * Channel flow blockage by COR
50 00l dpwles ol o B il U s e (695w mhaw IV U Y Al sl JUI o Clie (sladss Cuglin
LYYs) J)...S 61‘“(‘7’.9‘ )" é.a o s 6L®J5Lu don JU[S t5>|9'; Sl ‘a)'y .39.‘»‘54 ‘_‘Lcl.w |) VY QL:).> e
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FL12300 ‘CH to BP’ 120 130 6.0 6.0 * CV120 to CV130

FL123BO COR CHANNEL-BOX 104 306 * Channel box failure
MUP)L@@LQW@J@M}WU\iﬁb)oL:eJlslchbﬁbW\” Obyz yae 0 by Coglie g 5L Coluss
‘Q:’.‘ﬁ ogdle .l @ulﬁ» b s, IS a4 8 sla ol Ao jo |05 LS 4 JLIS ‘_glg; S| r:)"}l DB o JUEpeAt

REJS 2l 5 ol s boad Juate (O0F+ LT ) S (slapms 51 (S 5o anl bo sk den JUS 1y

S 158
FL19900 ‘Pipe’ 123 456 20.0 -10.0
FL19901 0.002 30.0 1.0 * A, L, Open fraction
* A L Dhyd

FL199S1 0.002 0.5 0.05
FL199S3 0.05 29.5 0.25

Vel 8 FOF JAS o gyt Yo il 3 WYY RS e oS 20 e Job b sogas Al S0 us Jlie
s SIS K3 85 5 shorken B+ S8 5 qyosie oo ¥ gl sl Ll nl ieSrsS A5 S e Jeat | sie
Lol e < IVD Had g oy se e o/ O alate

FL199VO0 =1 20 20 * no trip, open fraction from CF 20
G @b jlade 51 o] e Colue (Sabil S ol Gl pae 10 o e eole il SO Juld 393 O )l8
Lol gayoyio ofo oV don Jol5 5L cdl> 4y bgyyo ) jlode g oo cpuens Vo
s Sy sl 4 CONBWAY? (152 yas 51 45 35 o0 Slgin ] lanl 43,085 2 SO Jold VAR (2 e
S Gl e a5 usSae S5 lapl > 5l g s o relS 1) J S &l olawd IS pl ogd ool
S g gl Joe den (gous o Cands )l LGU el pl S s Cailes wims F) CF &y bawgy olulis
<l MELCOR

FL19902 10 * Vertical, one-way forward

s Sloms 5 p3¥ FLI99VO &S > ol 4o

FSY 51 A asio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

MELCOR _jilustno oS b (o lusT 15y lgic

FL199PO0 QUICK-CF 200 * Control function pump

& VOLUMES JUNCT .ELEV

= FM TO FM TO

FL0O0S00 'Break' 150 300 10.0 10.0

FLOOOFF 1 30.0E-6 * Flashing model on for forward flow, with

* Sauter mean droplet diameter 30 microns
S o Jub 1) (100 @2 dabe w2 4 Ol 2 e sl 2T QA5G Joe 358 535
CVT &y -¥-F
Jgu‘¢$o)Ql}gSL§45)}bdu@.¢wJ_bx5(5uwgg-quAQoyvsapﬂkm=6bguﬁuJ¢4_pusCVT'aﬂq
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Driver
Pass: M, E, V

. Return: T, P, etc.
/ ™~

S S

x .

- Nonequilibrium
Equilibruim Iterate on 'V

\ Pool | Atmosphere

AN
AN e g /// Pass: M, E, V

Y P o Return: T, P, etc.

Subvolume
lterateon T

// Pass: M, T, V

Return: E, P, etc.
S/ \
<

H20 NCG
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My
A= (F-¥)
M, +M, =M, (6-¥)
VI +VV =V (f‘-f)
9,(p.T)=0v(p,.T) (V-¥)
E:Mlel(pr)"'Mvev(PvaT)"'zMiei(r) (A-¥)
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TFnnn0O0 — Tabular Function Parameter Record

001 < nnn £ 999, nnn is the tabular function number.
Required

(1) TENAME - User-specified tabular function name.
(Type = character*16, default = none)

(2) NTFPAR - Number of tabular function data pairs.
(Type = integer, default = none, units = none)

(3) TFSCAL - Multiplicative scale factor.
(Type = real, default = none, units = none)

(4) TFADCN - Additive constant. This field is optional.
(Type = real, default = 0, units = none)
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TFVALU = TFSCAL * f(x) + TFADCN
oduid iy yas OLlS ) 0 TFADCN 31 el Jgaz slaosls zg5 o 5l oads obylee jlade F(X) o IS adail) ] o
Dy o Bl ol yao a5 T (5,8 s lade caily

TFnnn01 — Boundary Condition Record
001 < nnn £ 999, nnn is the tabular function number.
Optional

(1) NTFBDL - Lower boundary condition switch.
(Type = integer, default = 0, units = none)

(2) NTFBDU - Upper boundary condition switch.
(Type = integer, default = 0, units = none)

B 0018 dslol ool i oold z95 ) ) Jgas Pt G IR OOV IS SOUES I U1 -5 SO~ JOWIPE PURGIR LR
OOy 039dme 5 O ygo 4o Uas el b g ools 795 o531 5l (o Sbiygp lade o 3T iils a5 coli b LIS

il 325 Dyge a4 b 9 Vb S0 e (LB 398 o bl Hlade S

(2 P CA) G0 Cull Jlade (ills a5 L g Sgumme é O jg0 4 ali 00gdome a0 Jlade -
835 95 93 bl 2 (2bign (S Do 4 g 9d oo 00l dngs dgucme i Oy 4 b o3gase i) Jlade -
03,5 o0 plel a5
D sad Blod il gl (6lake ool ol 00gae )V lake -
TFEnnnkk — Data Pairs
001 < nnn < 999, nnn is the tabular function number.

10 < kk < 99, kk is used for ordering the input.
Required

(1) X - The first element (independent variable) in a data pair.
(Type = real, default = none, dimension = none, units = as appropriate for the tabular function data)

(2) Y - The second element (dependent variable) in a data pair.
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(Type = real, default = none, units = as appropriate for the tabular function data)
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)ls (S @) ools zg) o Lo pgs @b g 03ls @95 Loz shls @b gl cl (Jgaa &b e el 25 59959

il o ooliial BB 18 Sy e 5 5b sl a5 aitas (S5 0l 5 b al wlys Sos &b 5o

TF00100
TF00110
TF00111

TF00120
*

TF10000
TF10010

% %k % ok %

CF20000
CF20001
CF20003
CF20004
CF20010
*

TF20100
TF20101
TF20110
TF20111
*

TF20200
TF20201
TF20210
TF20211
TF20212
TF20213

‘Bills function’ 4 1.0

0.0 1.0 5.0 100.5 * first two data pairs
100.8 55.0 * third data pair
5000.0 90.993 * fourth data pair
‘Sams constant function’ 1 1.0 0.0

0.0 1.0

‘valve control’

0
-2
=2

1

.0
01
02
.0

0.

0

‘valve open’

0

7.07E6
7.07E6

0

0.
i

0
0

‘valve close’

2
=1

6.
6.

1

Y&Y 51 AN amio

.E20
TE6
TE6
.E20

2

R = O O

O O O O

HYST

Note the next two functions illustrate two different
ways of constructing a step function.

These tabular functions with the control function can be
used as a valve to control opening and closing.

1 1.0 0.0

* open TF
* close TF

cvh-p.210 * look at pressure in cvh volume 210

2

4 1.

i

0.

0

*
*

0.0
this is the default
closed until p increases to 7.07 MPa
full open

opened until p decreases to 6.7 MPa
full close
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a1<S1 trip is off

Si<ar<$S; state = previous state, off or on-forward

S2<a; trip is on-forward.

«SzsS polie 10 i ol e oo 0ual T-R-O Jlazs| &y a5 Zewl TRIP-REVERSE-OFF (55 ¢ %00 ailive g5
Lol yigalS o5 5 polie 10 5 ugSae (plg,

a1<S1 trip is on-reverse

Si1<ai<$S; state = previous state, off or on-forward

S2<a trip is off.
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T-O-R off S: | Dead-band |S; | on-rev

T-F-O on-fwd S: | Dead-band |S; | off

T-O-F-O | off S: | Dead-band |S; | on-fwd Sz | Dead-band | Ss | off
T-O-R-O | off S: | Dead-band |S; | on-rev S; | Dead-band | Ss | off
T-F-O-F | on-fwd S: | Dead-band | S, | off Sz | Dead-band | Ss | on-fwd
T-R-O-R | on-rev S: | Dead-band | S, | off Sz | Dead-band | Ss | on-rev
T-F-O-R | on-fwd S: | Dead-band |S; | off S; | Dead-band | S4 | on-rev
T-R-O-F | on-rev S: | Dead-band |S; | off S; | Dead-band | Ss | on-fwd

Ao S il V-0-F

of e il gole clo al gl oids Cypmns o T il adls i by b 5 Ui cJls sl e adlsi o
o o5 R i Sy Sl 5 Ja8 o 51 s 5 0. sl i olosS ) b it 52 L ojlyen
&b S Glyie 4 atien sl apaz e (J&8 Sl o g aalsz GlesS T iie R0 et sl 5l e U
Sy el b Al i ke et LUKy Sl o gy anlsit b losS,T 50 Dl 4 Al g S5 so Cypetd

oolaiwl Slawloes daslol (gl g S wales 5L adgl Jlade 4 gamy Sloy a5 j0 o] e g 090 o0 Bl Jloj plS

Ll 0o 0051 iate J S aole £ ooyleds Jaoz 40 0 salys

ibis IS @155 5 o jlads Sy

Function Name Input Type #arg Mathematical or Miscellaneous
FORTRAN definition Numbers
L-Equals L-EQUALS 1 f=a None
L-Not L-NOT 1 f=.NOT. a, None
L-Equivalent L-EQV 2 f=a,.EQV. a None
L-Equal L-EQ 2 f=a,.EQ. a, None
L-Greater Than L-GT 2 f=a,.GT. & None
L-Greater or Equal L-GE 2 f=a,.GE. a None
L-Not Equal L-NE 2 f=a, .NE. a None
L-AND L-AND >2 f=a,.AND. ... .AND. a, None
L-OR L-OR >2 f=a.0R.... .OR. a, None
L-If Then Else L-L-IFTE 3 IF (a,) THEN None
f=a
ELSE
f=a
END IF

CF dws MELGEN o (6999 —Y-0-F

a2y 33 i by dar Sl Sae 4 el o o0l i Ml Ojle b ol o les o J S ol s S LB o

ol O 0 Al g geudd e (o Oglay 5l AL aST il
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CFn...n00 — Control Function Definition Record
n...n is the 3- to 8-digit control function number
Required

(1) CEFENAME - User-defined control function name.
(Type = character*16, default = none)

(2) CFTYPE - Control function type (from Section 2).
(Type = character*8, default = none)

(3) NCFARG - Number of arguments. Must agree with description in Section 2.
(Type = integer, default = none)

(4) CFSCAL - Multiplicative scale factor for control function.
(Type = real, default = none, units = dimensionless)

(5) CFADCN - Additive constant for control function.
(Type = real, default = 0.0, units = same as control function)

BlP Glp o il Wgh e e S a0 cull sas 5 co e daplesS )T slaad (g5 ol (IS ol o
S wl lade 059l ced coliwl Bz 1o il o (69959 5,0 Wb ol vae g oo ! (Jy s e Blais

CFSCAL * Function Value + CFADCN 345 oo (yutd 5 S yg0 ol @

CFn...n01 — Initial VValue of Control Function
n...n is the 3- to 8-digit control function number
Optional

(1) CFVALR - Real initial value if real-valued control function.
(Type = real, default = none, units = same as control function)

Or

(2) LCFVAL - Logical initial value if logical-valued control function.
(Type = logical, default = none, units = dimensionless)

L 5 et S Lagd Wi so JyuS Al Sy &gl ok 59 oo et S al gl lde oS ol o
Lsgd a3l eensl (2535 jyolie 4y aely) amsey b Lols J,u8 ali a5 Lcdls o 0sd arule adsl ools oS3l

aly a3l Sy em ol g5 b ol (ilae b jeike (39,9 ke 255 Jol> ogllan 42ii 1 398 (yeets )15

CFn...n02 — Upper and Lower Bounds
n...n is the 3- to 8-digit control function number
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Optional

(1) ICFLIM - Switch specifying bounds input.
(Type = integer, default = 0, units = dimensionless)

= 0 no bounds input (default)

=1 only lower bound input

= 2 only upper bound input (field 2 must be present, but is unused)
= 3 both bounds input

(2) CFLIML - Lower bound, required for ICFLIM =1, 2, or 3, but unused for ICFLIM = 2.
(Type = real, default = none, units = same as control function)

(3) CFLIMU - Upper bound, required for ICFLIM =2 or 3.
(Type = real, default = none, units = same as control function)

o> STl Goeni BB 6t @l lp oml 9 Vb 0o aigdio et (JF5S b 0l g Vb 9o )5 0l o

A dislg> Sgaze igawlS JSlo glacsgace L s mli polde gl s

CFn...n0k — Miscellaneous Numbers
n...n is the 3- to 8-digit control function number
3< k< 4, kused for ordering

Required for some types of control functions

(1) FIELDS - Appropriate integers or reals required for control function n...n.
(Type = real or integer, default = none, units depend on application)

O JB o)l G )‘M&)‘W“W@MQM G‘BS 3l > 3k 090 3&31 slaclh & )l5" cpl o

CFn...n05 — Logical Control Function Classification
n...n is the 3- to 8-digit control function number
Optional

(1) CLASS - Classification. May be ‘NORMAL’, ‘LATCH’, or ‘ONE-SHOT".
(Type = character*8, default = ‘NORMAL’)

L g oas i sole slaclls wilg e ibie JuS b o dgdise e silaie Sy @l g5 O ol o

sl a3l et LS
CFn...n06 — Logical Control Function Switching Message
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n...n is the 3- to 8-digit control function number
Optional

(1) MSGFIL - Flag indicating files to which the message is written.
(Type = integer, default = 0, units = dimensionless)

= 0 do not write message

= 1 write message to standard output file only

= 2 write message to standard output file, special message file, and log file, but only if timestep is
successfully completed.

(2) SWTMSG - Switching message.

(Type = character*64, default = none)

hadle ol po il cy i BB o%yg pliy Bl S 0 bg (2o BB 0 pliy SO s sl J5S a6 S
g oo oolaiul 599 OIS

CFn...nkk — Control Function Arguments

n...n is the 3- to 8-digit control function number

10 < kk < ZZ, kk is used for ordering
Required

(1) ARSCAL - Multiplicative scale factor.
(Type = real, default = none, units = dimensionless)

(2) ARADCN - Additive constant.
(Type = real, default = 0.0, units = same as database element)

(3) CHARG - Database element identifier. Refer to the Users’ Guides for the various packages for
permitted values.
(Type = character*24, default = none)

o) £ Ogen JeSis ool ol 55 ploll ol lesS T e el SlagS il iz b S wials (SRS b e
Fall ) 0ud sl g8 b ille ST 5 39d0n oy MELGEN (i )3 olagS)l o (ilate e b (i
g oo yolo Uas pliy G wils CFn...n00 o5 s CFTYPE

S350 dnle ARSCAL * Database Element + ARADCN & g losS T lotio
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CF &tws MELCOR iy (59,9 —F-0-F

2 Ol |y W S wl st s BB oS Gl pls Sezse (J1S @l L e e slaosls 5l (S
MELCOR i (53555 -0 yoais olyioges |, oid ciyo5 IS sl oS5 39 cyuizmad 0,5 cywans MELCOR i

o5 45 MELCOR i

CFn...n00 — Control Function Definition Record
CFn...n01 — Initial VValue of Control Function

CFn...n02 — Upper and Lower Bounds
CF iy o 565 @lg8 sLoplosST g pawy BB (ol uicio ~0-0-F
el 7S @b e akie el oolitul BB idu cpl o 4S5 ke LS
CFVALU.n Icpl/ Value of control function n. (only real-valued)

CF :\M $°959 :\.’9.04 -7-0-¥

Sgdise @)l sloo )5 5 (JyuS wlss 6995 51 aladlie i ol 50

col @b —1-5-0-F

2L el o ol oo g ool eolanl bl dole g45 90 0,5 (i )b dix 4 g o 1) SOl Jlaae S

CF00100 PI EQUALS 1 0.0 3.1416 *Constant value 3.1416
CF00110 1.0 0.0 TIME * (Argument irrelevant)
L
CF00100 PI EQUALS 1 1.0 *Constant value 3.1416
CF00110 0.0 3.1416 TIME * (Argument irrelevant)

el s 338 Sl 53 0
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b Sise a4 iy e ol ) el Alsiss 5 adsl e Skie a5 Yoo g Yoo S oo g0 o jLid S

D)5 iy e lgE ey (IS
CF00500 DELTA-P ADD 2 1.0 *Pressure difference
CF00510 1.0 0.0 CVH-P.200 *Press in volume 200
CF00511 -1.0 0.0 CVH-P.300 *Press in volume 300

] e 4y by e s ooliil (glo Lid g wienl CVH &y o J8 sl GlesS,T oS3 CVH-P.ANN Lxyl 4o

O

D59 Cawds 1y 1 55 JrS wolg b ylg5 o casl pae Yoo 0 Loy e 5o 3l jo SLiliwl wa )3

CF00500 DELTA-P ADD 3 1.0 *Pressure difference
CF00510 1.0 0.0 CVH-P.200 *Press in volume 200
CF00511 1.0 0.0 CFVALU. 4 *Pressure head in pool
CF00512 -1.0 0.0 CVH-P.300 *Press in volume 300

*

CF00400 POOL-HEAD MULTIPLY 2 9.81 *Pressure head in pool
CF00410 1.0 0.0 CVH-RHOP.200 *Pool density

CF00411 1.0 0.0 CFVALU. 3 *Pool depth over junction
*

CF00300 POOL-DEPTH DIM 2 1.0 *Pool depth over junction
CF00310 1.0 0.0 CVH-LIQLEV.200 *Pool surface elevation
CF00311 0.0 3.57 TIME *Junction elevation=3.57m

CVH &y ;5 NN o> 1 5l whaos glis)| 5 3l JE> CVH-LIQLEV.NNN 5 CVH-RHOP.NNN Lxsy o
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CF01000 RUPTURE T-O-F 1 1.0 *Trip on pressure diff
CF01001 0.0 *Initial value (off)
CF01003 -2.0E7 *Lower (off) setpoint
CF01004 2.0E7 *Upper (on-fwd) setpoint
CF01010 1.0 0.0 CFVALU.S5 *Pressure difference
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5,5 iy ,x5 (CFVALU.10)
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CF02000 VALVE-FRACT HYST 1 1.0 *Open fract of valve area
CF02001 0.0 *Initial value (closed)
CF02003 -100 *TF100 for loading
CF02004 -200 *TF200 for unloading
CF02010 1.0 0.0 CFVALU.5 *Pressure difference

&5 Lo IS (nl 05d ot (25 5o WliFe 258 e Ay 5 3 b oS (lagle; cam g Lad B (sla Sl 5o

sl 00 08liias] CFO10 g 5 955 0 oy3 Jlio (glys ens] plosil L5 alaie

CF10000 VALVE-OPEN L-GT 2 1.0 *True if valve open
CF10001 .FALSE. *Initially false
CF10006 2 ‘“WALVE OPENED OR CLOSED’ *to out, log, message
CF10010 1.0 0.0 CFVALU.10 *Valve trip

CF10011 0.0 0.0 TIME *Zero

5 b 039381 L 0)J38 s pliy (295 50 09d dtuw b5l h &S (e e 598 (IS &
CF10005 LATCH *First opening only
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CF11000
CF1l1001
CF11005
CFl1010
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CF13000
CF13001
CF13010
CF13011

w0wdwo! Cewd

CF14000
CF14001
CF14010
CF14011
*

CF14100
CF14110
CFl14111
CF14112

*

PEY 5144 amin

2 ‘FIRST OPENING OF VALVE'
595 0okl EXEC &ty ;0 EDITCF &8 50 50 5h adsl sl wilgs co 5 JpS sl Lyl

EDIT-FLAG

.FALSE.
ONE-SHOT

1.0 0.0

PEAK-PRESS
0.0

1.0 0.0
1.0 0.0

NEW-GT-0OLD

. TRUE.

1.0 0.0
1.0 0.0
PEAK-PRESS
1.0 0.0
1.0 0.0
1.0 0.0

L-EQUALS

CFVALU.100

MAX 2

CVH-P.202
CFVALU.130

L-GT 2 1.

CVH-P.202
CFVALU.141

L-A-TFTE 3
CFVALU.140
CVH-P.202
CFVALU.141

1

*to out, log, message

1.0 *for record EDITCF
*Initially false
*True at most once
*Valve open

o> g eyl e —F-5-0-F

8,5 oy 1y el b ol g5 oo

*Peak pressure in CV 202

o] =y 9

*Initialize to 0.0
*Pressure in CV 202

*Previous peak

el Lt Sl g5dy e 3 (sl oo b

0.0 *True if p .gt.

a Sl jlade CJ-.’.PT Loabasd jo 0 jlad avolio L VAT S oo jo jlid SSlas> (60959 ol o

*Tnitialize true
*Pressure in cv202

*Previous peak press

*New .gt.

*Peak pressure in cv202

old peak

*Pressure in cv202

*Previous peak press

old max
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CF14200 T-AT-PEAK L-A-IFTE 3 1.0 *Time at peak pressure
CF14210 1.0 0.0 CEFVALU.140 *New .gt. old peak
CFl4211 1.0 0.0 TIME *Time
CF14212 1.0 0.0 CEFVALU.142 *Time at previous peak

) 053 pgo legS,l polie VFY 5 VF) wlg s oo oo 1) adgl > JuS b a5 Sloy b Jle cpl jo

e ol BB 295 0 JauS 2l aw o polas (TIME § CVH-P.202) ws

alico oy Jow —0-F-0-F

oolaiwl oy Jawgy oads adgi Hlid Al gl JS U Sl by s & 0 QUICK-CF oy Jow
Sl 0ol &l ] sl cany Joo (gl (IS &l (695,9 aslol jo .05 o

* Homologous pump model for flow path 2
* CF203 = delta-p = density*grav*speed**2 * fcn (flow/speed)

*

CF20000 SPEED any real CF * (Normalized) pump speed
CF200..
*
CF20100 FLOW/SPEED DIVIDE 2 1.0 * (Normalized) flow/speed
CF20110 1.0 0.0 CFVALU.200 *Speed
CF20111 0.05 0.0 FL-VELLIQ.2 *1/.05 is v at rated flow
*
CF20200 PUMP-HEAD TAB-FUN 1 1.0 *Fcn (flow/speed) in m
CF20203 202 *Pump curve
CF20210 1.0 0.0 CFVALU.201 * (Normalized) flow/speed
*
TF20200 PUMP-CURVE n 1.0 0.0 *Table of n points
* Norm flow/speed Head (m)
TF20210 a.a X.X
TF202.. b.b V.V
*
CF20300 DELTA-P  MULTIPLY 4  9.81 *9.81 is grav
CF20310 1.0 0.0 CVH-RHOP. 3 *Upstream volume is 3
CF20311 1.0 0.0 CFVALU.202 *Head in m
CF20312 1.0 0.0 CFVALU.200 *Speed/nom_speed
CF20313 1.0 0.0 CFVALU.200 *Speed/nom_ speed
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Heat Structure
Temperature Nodes

\' Heat Structure
1234 N

Right
Atmosphere Boundary
p Surface Atmosphere
A (outside)
Right
Left Left
Boundary Boundary_—» B\?:IT::;V
Volume Surface

(inside)

Pool
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Region Criteria

Natural Convection Re’< 1.0 Gr

Forced Convection Re?>10.0 Gr

Mixed Convection 1.0 Gr <Re’< 10.0 Gr
Natural Convection
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Laminar Natural Convection Ra < 10°
Turbulent Natural Convection Ra > 10%
Transition between Laminar and Turbulent Natural Convection 10°< Ra < 10%°

Forced Convection

Re < 3x10° (rectangular)

Re < 2x10°
(cylindrical/spherical)

Laminar Forced Convection

Re > 6x10° (rectangular)

Re > 1x10*
(cylindrical/spherical)
3x10° < Re < 6x10°
(rectangular)
Transition between Laminar and Turbulent Forced Convection 2x10° < Re < 1x10*

Turbulent Forced Convection

(cylindrical/spherical)
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- Equivalent band model
- Gray gas model

- Edward

- View factor
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- Film tracking

- Drainage

- Degassing model

- Ice condenser model
- Node
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HSCCCCCO000 — General Heat Structure Data
00000 £ CCCCC < 99999, CCCCC is the heat structure number.
Required
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(1) NP - Number of temperature nodes.
(Type = integer, default = none, units = none)

(2) IGEOM - Indicator for type of geometry.
=1 rectangular geometry
= 2 cylindrical geometry
= 3 spherical geometry
= 4 hemispherical geometry of the bottom half of a sphere
= 5 hemispherical geometry of the top half of a sphere.
(Type = integer, default = none, units = none)

(3) ISS - Steady-state initialization flag.
(Type = integer, default = 0, units = none)
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HSCCCCCO001 — Heat Structure Name
00000 <CCCCC < 99999, CCCCC is the heat structure number.
Optional

(1) HSNAME - Name of heat structure.
(Type = character*16, default = none)
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HSCCCCCO002 — Heat Structure Elevation and Orientation Data
00000 < CCCCC < 99999, CCCCC is the heat structure number.
Required
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(1) HSALT - Elevation parameter. This value is the elevation of the lowest point on Heat Structure
CCcCcCcC.
(Type = real, default = none, units = m)

(2) ALPHA - Orientation parameter.
(Type = real, default = none, units = none)
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HSCCCCCO003 — Heat Structure Multiplicity
00000 <CCCCC < 99999, CCCCC is the heat structure number.
Optional

(1) HSMULT - Multiplicity of heat structure.
(Type = real, default = 1.0, units = none)
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HSCCCCCO004 — Boundary Fluid Temperature Option
00000 <CCCCC < 99999, CCCCC is the heat structure number.
Optional

(1) IOPTL - Option for left (inside) surface of the heat structure.
(Type = integer, default = 0, units = none)

(2) IOPTR - Option for right (outside) surface of the heat structure.
(Type = integer, default = 0, units = none)
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HSCCCCC100 — Temperature Node Location Data

00000 £ CCCCC £ 99999, CCCCC is the heat structure number.
Required

(1) NODLOC - Indicator for location of temperature node location data.
(Type = integer, default = none, units = none)

(2) IFRMAT - Format flag for temperature node location data.
(Type = integer, default = none, units = none)

(3) XI - Left (inside) boundary location.
(Type = real, default = none, units = m)
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HSCCCCCINN — Temperature Node Data

00000 < CCCCC < 99999, CCCCC is the heat structure number.
01 < NN < 99, NN is the sequence number

(1) XVALUE - Location of temperature node (IFRMAT = 1); Length of mesh interval (IFRMAT = 2)
(Type = real, default = none, units = m)

(2) NXVALU - Number of temperature node which has location XVALUE (IFRMAT = 1); Number of
consecutive mesh intervals with length XVALUE (IFRMAT = 2)
(Type = real, default = none, units = m)
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HSCCCCC200 — Location of Material Composition Data

00000 £ CCCCC < 99999, CCCCC is the heat structure number.
Optional

(1) MCDLOC - Indicator for location of material composition data.
(Type = integer, default = none, units = none)
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HSCCCCC2NN — Material Composition Data
00000 < CCCCC < 99999, CCCCC is the heat structure number.
01 < NN < 99, NN is the sequence number

(1) MATNAM - Name of material in mesh interval N, where N is greater than or equal to 1 and less than
NP.
(Type = character*24, default = none)

(2) MSHNUM - Mesh interval, N.
(Type = integer, default = none, units = none)
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HSCCCCC300 — Internal Power Source Data

00000 < CCCCC £ 99999, CCCCC is the heat structure number.
Required

(1) ISRC - Internal power source type.
(Type = integer, default = none, units = none)

(2) NSDLOC - Location of internal power source distribution data.
(Type = integer, default = none, units = none)

(3) VSMULT - Internal source multiplier.
(Type = real, default = none, unites = none)
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HSCCCCC3NN — Internal Power Source Distribution Data
00000 £ CCCCC £ 99999, CCCCC is the heat structure number.
01 < NN < 99, NN is the sequence number

(1) QFRCIN - Relative source strength.
(Type = real, default = none, units = none)

(2) MSHNUM - Mesh interval number.
(Type = integer, default = none, units = none)
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HSCCCCC400 — Left (Inside) Boundary Surface Data
00000 < CCCCC < 99999, CCCCC is the heat structure number.
Required

(1) IBCL - Boundary condition type.
(Type = integer, default = none, units = none)
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(2) IBVL - Numerical identifier of boundary volume.
(Type = integer, default = none, units = none)

Dol 3)ly e dae U ST 0gh o et el wlad (0 i Ce (G0 g b aST J S e pg0 glalil o
Sl o yd aslos sl S 3,50 Sl SlacnS im0 8l Jusie 5 Bl gl & S o
..\.:5....4  yu® 6‘43; L J.:L: ‘5'5)|).> 5)’L..4 9 J)A.S > LgLCb&LéS)‘ ..\A.,T‘so Cawd Ao 00Dyl J)....S N )1 Q)|).>

555 )3 U5 wme S o lads )l 55l o8
(3) IFLOWL - Indicator for type of flow over left (inside) boundary surface of Heat Structure CCCCC.
(Type = character*3, default = none)

Sz el o)l Jlsl Al o8 s gl el Cpl gl oo G i s p (L E9 pam Jialil 4o
ol 0 EXT) (&) bz o (INT) 3l ol > cls g0 098 o colaiwl Hlul> o)l > Wl g po dnloxs

(4) CPFPL - Critical pool fraction for pool.
(Type = real, default = none, units = none)
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(5) CPFAL - Critical pool fraction for atmosphere.
(Type = real, default = CPFPL, units = none)
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(6) CTDPL - Critical temperature difference for pool heat transfer.
(Type = real, default = 100.0, units = K)
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(7) CTDAL - Critical temperature difference for atmosphere heat transfer.
(Type = real, default = 100.0, units = K)
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(8) XHTFCL - Calculated atmosphere heat transfer scaling factor.
(Type = real, default = 1.0, units = none)
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(9) XMTFCL - Mass transfer scaling factor.
(Type = real, default = 1.0, units = none)
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HSCCCCC401 - Left (Inside) Boundary Surface Radiation Data
00000 < CCCCC < 99999, CCCCC is the heat structure number.
Optional

(1) EMISWL - Wall emissivity of the left surface.
(Type = real, default = none, units = none)

(2) RMODL - Radiation model employed.
(Type = character*10, default = none)

(3) PATHL - Radiation path length for the left surface.
(Type = real, default = none, units = m)
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HSCCCCC500 — Additional Left (Inside) Boundary Surface Data
00000 < CCCCC < 99999, CCCCC is the heat structure number.

(1) ASURFL - Area of boundary surface.
(Type = real, default = none, units = mz2)

(2) CLNL - Characteristic length of boundary surface.
(Type = real, default = none, units = m)

(3) BNDZL - Axial length of boundary surface.
(Type = real, default = none, units = m)
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HSCCCCC600 — Right (Outside) Boundary Surface Data

HSCCCCC601 — Right (Outside) Boundary Surface Radiation Data

HSCCCCC700 — Additional Right (Outside) Boundary Surface Data
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HSCCCCC800 — Initial Temperature Distribution Location

00000 £ CCCCC < 99999, CCCCC is the heat structure number.
Optional

(1) NTDLOC - Indicator for location of initial temperature distribution.
(Type = integer, default = none, units = none)

¥ - Ice-Condenser

FSY 51 AYY asio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

ANG

MELCOR _siluwlxo o5 b Uil 15y ylgie V4

8 0 ISS )l as A o o D5 g O5 pl s oo iy e adgl sles &8 Cundge (398 )5 o
adgl slod mujei e 5l LU Sl Cliwle aST> g, L5 a5 auls wiil joo (goluw b 25,5 HSCCCCCO00

IRV PEP v

S1ogd e HSCCCCCBNN & )I5 o sl 41> 85ke (sl adgl (slos a5 il 20 NTDLOC il )Ly )31
aalyz> colawl HSMMMMMBNN &)lS7 jo ool fyd laosls 5l ol MMMMM . o35 ey iy d0e S
Ll MMMMM . 5 |15 85l 45 bgy e a5 ol

HSCCCCCS8NN - Initial Temperature Distribution Data
00000 < CCCCC < 99999, CCCCC is the heat structure number.

01 < NN < 99, NN is the sequence number.

(1) TEMPIN - Initial temperature. This temperature must be strictly positive.
(Type = real, default = none, units = K)

(2) NODNUM - Temperature node number.
(Type = integer, default = none, units = none)
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HSDGCCCCCO — General Gas Source Data
00000 < CCCCC < 99999, CCCCC is the gas source number
Required

(1) ISRCHS - Gas release surface.
(Type = integer, default = none, units = none)

(2) ISDIST - Source distribution.
(Type = integer, default = none, units = none)

(3) GASNAM - Name of released gas.

(CCCCC) vgis o0 ST 58 o1 5l as i (Jol yiel)l jo aisd o et 35 Ao ages Sledbl OIS ol o
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Name Type

FOG Atmosphere liquid water
H20-VAP Atmosphere water vapor
H2 Hydrogen

02 Oxygen

CcO2 Carbon dioxide

CO Carbon monoxide

N2 Nitrogen

NO Nitrogen monoxide
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Name Type
N20 Nitrous oxide
NH3 Ammonia
C2H2 Acetylene
CH4 Methane
C2H4 Ethylene
GASk User-defined gas (k=A, B, ...,J)
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HSDGCCCCCL1 — Gas Source Characterization Data
00000 < CCCCC < 99999, CCCCC is the gas source number
Required

(1) RHOSRC - Density of gas source.
(Type = real, default = none, units = kg/ms)

(2) HTRSRC - Heat of reaction of gas source.
(Type = real, default = none, units = J/kg)

(3) TEMPL - Lower temperature for degassing.
(Type = real, default = none, units = K)

(4) TEMPU - Upper temperature for degassing.
(Type = real, default = none, units = K)

(5) HTCICE - Ice condenser Nusselt number multiplier.
(Type = real, default = none, units = none)

(6) RNDICE - Ice condenser RN deposition surface area enhancement factor.
(Type = real, default = none, units = none)

(7) EXPICE - Ice condenser surface area exponent.
(Type = real, default = none, units = none)
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HSFTi0000 — Network Size Data

0< i< 9, iis the network identification number
Required

(1) NUMSTR - Number of heat structures in the network
(Type = integer, default = none, units = none)

I oSl jo 5,1 sleojle olaxws NUMSTR ol )l jo 06d oo s &), sloojle &S0s 831l &8 (pl )0

HSFTijj00 — Network Heat Structure Identification and Source Data

I has the same value as i in record HSFTi0000

01 < jj< NUMSTR < 99, jj is a sequencing identifier for these records
Required

SOl yo Jol eyl il g oyt Lér;T oY Olasin § 4l G )0 39290 63)|)> slosls &yl5 ol o
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(1) IDSTRC - Heat structure number (CCCCC value from HSCCCCCxxx records)
(Type = integer, default = none, units = none)
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(2) NUMDRN - Number of heat structures this structure drains to
(Type = integer, default = none, units = none)

Do oo oyt ol ol 0 0l mle pld adss Ll Sl 8l (&S (Sl slaojlu slaws
(3) FRAINL - Fraction of the total drainage from the left surface of the heat structure that is transferred

to the Spray package as “rain.”
(Type = real, default = none, units = none)

e iyl Sy 4y (SPR) (g pomsl iy & 45 5> 85l i s 5l &35 S ,uS FRAINL ol o

Dgus g0yt (Dgu oo

(4) NTPL - The “in” transfer process number for “rain” transfers to the SPR package from the left surface
of the structure
(Type = integer, default = none, units = none)

2oll ol e S b5l o s 51 SPR &y 4y i,k Jl gl TP &y o JUisl anlb b by e 5L

Sy ales jan bl 5o el)b cpl cenl oo plp FRAINL jl)l Jlade 51008 o s
(5) FRAINR - Same as FRAINL except for right surface.
(Type = real, default = none, units = none)

Sgdge Blod 5yl 55l sl (650 law (gl aS Sglas (pl b el FRAINL ol )l aplice el )b o)
(6) NTPR - Same as NTPL except for left surface.
(Type = integer, default = none, units = none)
(7) IMSRCL - Mass source rate (kg/s) identifier number for left surface.

(Type = integer, default = none, units = none)

&b ojlods Culio Jlade S 09l oo et o mhaw Sl g0 Atz F 5 0US d o)leus IMSRCL )L o
W@x;)bo)‘m Dg dale> @)?E\A,j;g@ﬁ S &l S)mwjlm;ii9k;oﬁwg6\ﬁ S9>

)5 8929 (o0

(8) IESRCL - Specific enthalpy (J/kg) source identifier number for source associated with IMSRCL,; a
positive value indicates a tabular function, a negative value indicates a control function and 0 indicates
there is no source.
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(Type = integer, default = none, units = none)
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3,185 09>
(9) IMSRCR - Same as IMSRCL except for right surface of heat structure CCCCC.
(Type = integer, default = none, units = none)

g oo Bld 51> 83l cal) (65p0 a6l a5 gl ol b el IMSRCL jial )by ailis 2ol b ol
(10) IESRCR - Same as IESRCL except it is associated with IMSRCR.
(Type = integer, default = none, units = none)

Sed oo Blod Syl 55l canly (6500 mlaw (glp a5 Solas (pl b« IESRCL jial )b aslie ol )b o]
HSFTijjkk — Data for Drainage Heat Structures
I has the same value as i in HSFTi0000
Jj has the same value as jj in HSFTijj00
01 < kk < NUMDRN < 99, kk is a sequence number for these records

|k lee | O S (ol 40 0gd oo (Byre 05 0 Sygo adss il 4 aS Sl sleele Gledbl (ol ol o
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g s

(1) IDSDRN - The heat structure number of the structure receiving the film drainage.
(Type = integer, default = none, units = none)

(2) FDRNL - The fraction of the total film drainage from the left surface of heat structure IDSTRC that
goes to the left surface of heat structure IDSDRN.
(Type = real, default = none, units = none)

(3) FDRNR - Same as FDRNL except applies to right surface of heat structures.
(Type = real, default = none, units = none)

b 455 1S FDRNL jrell 1 558 oo Gpeesd ule olid 00 <l s 3y, 85l oo dDSDRN il o
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HSRDCCCCCO — Structure-to-Structure Radiation
Optional

(1) IHSRD1 - Heat structure number for the first surface of the pair.
(Type = integer, default = none, units = none)

(2) IHSRD2 - Heat structure number for the second surface of the pair. The left and right side
conventions are the same as above for surface 1.
(Type = integer, default = none, units = none)

(3) VIEW - View factor between surface 1 and surface 2.
(Type = integer, default = none, units = none)

(4) ICFRD1 - Optional real-valued control function index whose value is the emissivity of surface 1.
(Type = integer, default = 0, uints = none)

(5) ICFRD2 - Optional real-valued control function index whose value is the emissivity of surface 2.
(Type = integer, default = 0, units = none)
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Number Description

4000 — 4049 Analytic Functions

4050 — 4059 Iteration Parameters

4060 — 4079 | Parameter Ranges for Atmosphere Heat Transfer
4080 — 4099 Parameter Ranges for Pool Heat Transfer

4100 — 4149 Atmosphere Heat Transfer Correlations

4150 - 4199 Pool Heat Transfer Correlations

4200 — 4249 Mass Transfer Parameters and Correlations
4250 — 4299 Liquid Film Parameters and Correlations

ol enl bl suid bl HS & canlis ol o oz poliae gl cws MELCOR oS 51 VA2 aseis o
5 Sl gl L (s8lg e il 4 o conl Sow o0 SO cnliol i a5 090 0 00l )5 4y U]
4000 — Surface Tension
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4051 — Steady-State Iteration Parameters

4052 — Steady-State Iteration Weight Parameters

4055 — Transient Iteration Parameters

4056 — Transient Iteration Weight Parameters

4060 — Atmosphere Natural and Forced Convection Ranges
4061-4063 — Atmosphere Laminar and Turbulent Natural Convection Ranges
4064-4066 — Atmosphere Laminar and Turbulent Forced Convection Ranges
4071-Bounds on Critical Pool Fractions

4080-Pool Natural and Forced Convection Ranges

4081-4083 — Pool Laminar and Turbulent Natural Convection Ranges
4084-4086 — Pool Laminar and Turbulent Forced Convection Ranges
4101-4112 — Atmosphere Natural Convection

4113-4124 — Atmosphere Forced Convection

4151-4162 — Pool Natural Convection

4163-4174 — Pool Forced Convection

4180 — Nucleate Boiling Heat Flux

4181 — Critical Heat Flux

4182 — Minimum Film Boiling Heat Flux

4183 — Film Boiling Heat Flux

4184 — Radiation to Pool Heat Flux (Plane Model)

4200 — Mass Transfer Flux Model Transition Parameter

4201 — Sherwood Number for Diffusion Mass Transfer

4202 — Film Flashing Heat Transfer Coefficient

4203 — CVH Steam Depletion Control Parameters

4205 — Stainless Steel Melting (degassing) Parameters
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4210-4232 — Film Heat Transfer Coefficient Correlations
4251 — Minimum and Maximum Liquid Film Thickness
4252 — Film Modeling Options

4253 — Film-Tracking Model Correlation Parameters
HS iy 30 (o i 2lg7 5o 0slogS T 3 sy BB (510 poiia ~4-5-F

sloauds 43|)‘ \e. O)La.»it

HS Gy 55 J5iS @l sobsS )T 5 sy JoB sl jutio -V o 0leds Jgar

Parameter Type | Description (Unit)

HS-CPUC p Total CPU time used for HS package calculations (s)
HS-CPUE p Total CPU time used for HS package edits (s)
HS-CPUR p Total CPU time used for HS package restarts (s)

HS-DEGAS-ENERGY.GGGG cp Total energy of released gas from Gas Source GGGGG (J)

HS-DEGAS-MASS.GGGGG cp Total mass of released gas from Gas SourceGGGGG (kg)

HS-DEGAS-RATE.GGGGG cp Degasing rate of Gas Source GGGGG (kg/ s)

HS-DEGAS-STEELM.GGGGG | p Steel mass melted during the system cycle for steel degassing
source GGGGG (kg)

HS-DEGAS- p Cumulative mass of steel melted for steel degassing source
CSTEELM.GGGGG GGGGG (kg)

HS-DELE-ATMS-L.CCCCC cp Integrated energy transfer to boundary volume atmosphere of
left (inside) boundary surface of Heat Structure CCCCC due to
mass transfer (J)

HS-DELE-ATMS-R.CCCCC cp Integrated energy transfer to boundary volume atmosphere of
right (outside) boundary surface of Heat Structure CCCCC
due to mass transfer (J)

HS-DELE-POOL-L.CCCCC cp Integrated energy transfer to boundary volume pool of left
(inside) boundary surface of Heat Structure CCCCC due to
mass transfer (J)

HS-DELE-POOL-R.CCCCC cp Integrated energy transfer to boundary volume pool of right
(outside) boundary surface of Heat Structure CCCCC due to
mass transfer (J)

HS-FILM-TEMP-L.CCCCC cp Temperature of film/ atmosphere interface at left boundary
surface of Heat Structure CCCCC (K)
HS-FILM-TEMP-R.CCCCC cp Temperature of film/ atmosphere interface at right boundary

surface of Heat Structure CCCCC (K)

HS-DELM-DROP-L.CCCCC cp Integrated droplet (fog) mass transfer to boundary volume
atmosphere of left (inside) boundary surface of Heat Structure
CCCCC (kg)

HS-DELM-DROP-R.CCCCC cp Integrated droplet (fog) mass transfer to boundary volume
atmosphere of right (outside) boundary surface of Heat
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Parameter Type | Description (Unit)
Structure CCCCC (kg)

HS-DELM-POOL-L.CCCCC cp Integrated water mass transfer to boundary volume pool of
left (inside) boundary surface of Heat Structure CCCCC (kg)

HS-DELM-POOL-R.CCCCC cp Integrated water mass transfer to boundary volume pool of
right (outside) boundary surface of Heat Structure CCCCC
(kg)

HS-DELM-STEAM-L.CCCCC | cp Integrated vapor (steam) mass transfer to boundary volume
atmosphere of left (inside) boundary surface of Heat Structure
CCCCC (kg)

HS-DELM-STEAM-R.CCCCC | cp Integrated vapor (steam) mass transfer to boundary volume
atmosphere of right (outside) boundary surface of Heat
Structure CCCCC (kq)

HS-ENERGY-FLUX-L.CCCCC | p Energy flux associated with HS-MASS-FLUXL.CCCCC (W

m2)

HS-ENERGY-FLUX-R.CCCCC | p Energy flux associated with HS-MASS-FLUXR.CCCCC (W

m2) HS-ENERGY - cp Energy input to Heat Structure CCCCC by internal and

INPUT.CCCCC surface power sources and by other packages (J)

HS-ENERGY- p Stored energy of Heat Structure CCCCC (J)

STORED.CCCCC

HS-FILM-ENTH-L.CCCCC p Specific enthalpy of liquid film on left (inside) boundary
surface of Heat Structure CCCCC (J/ kg)

HS-FILM-ENTH-R.CCCCC P Specific enthalpy of liquid film on right (outside) boundary
surface of Heat Structure CCCCC (J/ kg)

HS-FILM-MASS-L.CCCCC p Mass of liquid film on left (inside) boundary surface of Heat
Structure CCCCC (kq)

HS-FILM-MASS-R.CCCCC p Mass of liquid film on right (outside) boundary surface of
Heat Structure CCCCC (Kkg)

HS-FILM-THICK-L.CCCCC p Thickness of liquid film on left (inside) boundary surface of
Heat Structure CCCCC (m)

HS-FILM-THICK-R.CCCCC p Thickness of liquid film on right (outside) boundary surface
of Heat Structure CCCCC (m)

HS-HTC-ATMS-L.CCCCC cp Atmosphere heat transfer coefficient at left (inside) boundary
surface of Heat Structure CCCCC (W/ m2 « K)

HS-HTC-ATMS-R.CCCCC cp Atmosphere heat transfer coefficient at right (outside)
boundary surface of Heat Structure CCCCC (W/ m2 « K)

HS-HTC-POOL-L.CCCCC cp Pool heat transfer coefficient at left (inside) boundary surface
of Heat Structure CCCCC (W/ m2 + K)

HS-HTC-POOL-R.CCCCC cp Pool heat transfer coefficient at right (outside) boundary
surface of Heat Structure CCCCC (W/ m2 « K)

HS-ITER-FREQ p Average iteration frequency over all heat structures

HS-MASS-FLUX-L.CCCCC cp Mass flux to left (inside) boundary surface of Heat Structure
CCCCC (kg/ m2  s)

HS-MASS-FLUX-R.CCCCC cp Mass flux to right (outside) boundary surface of Heat
Structure CCCCC (kg/ m2 ¢ s)

HS-MTC-L.CCCCC P Diffusion mass transfer coefficient at left (inside) boundary
surface of Heat Structure CCCCC (m/s)

HS-MTC-R.CCCCC P Diffusion mass transfer coefficient at right (outside) boundary

surface of Heat Structure CCCCC (m/s)
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Parameter Type | Description (Unit)

HS-POOL-FRAC-L.CCCCC cp Fraction left (inside) boundary surface of Heat Structure
CCCCC in pool of its boundary volume

HS-POOL-FRAC-R.CCCCC cp Fraction of right (outside) boundary surface of Heat Structure
CCCCC in pool of its boundary volume

HS-QFLUX-ATMS-L.CCCCC cp Heat flux to atmosphere at left (inside) boundary surface of
Heat Structure CCCCC (W/m?)

HS-QFLUX-ATMS-R.CCCCC | cp Heat flux to atmosphere at right (outside) boundary surface of
Heat Structure CCCCC (W/m?)

HS-QFLUX-POOL-L.CCCCC cp Heat flux to pool at left (inside) boundary surface of Heat
Structure CCCCC (W/m?)

HS-QFLUX-POOL-R.CCCCC cp Heat flux to pool at right (outside) boundary surface of Heat
Structure CCCCC (W/m?)

HS-QTOTAL-ATMS-L.CCCCC | p Time and surface integral of heat flux to atmosphere at left
(inside) boundary surface of Heat Structure CCCCC (J)

HS-QTOTAL-ATMS-R.CCCCC | p Time and surface integral of heat flux to atmosphere at right
(outside) boundary surface of Heat Structure CCCCC (J)

HS-QTOTAL-POOL-L.CCCCC | p Time and surface integral of heat flux to pool at left (inside)
boundary surface of Heat Structure CCCCC (J)

HS-QTOTAL-POOL-R.CCCCC | p Time and surface integral of heat flux to pool at right
(outside) boundary surface of Heat Structure CCCCC (J)

HS-TEMP.CCCCCMN cp Temperature at node MN of Heat Structure CCCCCC (K)

HS dww ) (6999 3;9.04 —Ye—p-¥
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* INTACT FUEL RODS (5.4943-9.3043 M) - HEAT TRANSFER TO CORE
*

HS10100000 12 2

HS10100001 ‘FUEL ROD’
HS10100002 5.4943 1.0
HS10100003 4.7368E4

HS10100100 =1 1 0.0
HS10100102 8.678160E-4 2
HS10100103 1.735632E-3 3
HS10100104 2.603448E-3 4
HS10100105 3.471264E-3 5
HS10100106 4.339080E-3 6
HS10100107 5.206896E-3 7
HS10100108 5.321196E-3 8
HS10100109 5.524421E-3 9
HS10100110 5.727646E-3 10
HS10100111 5.930871E-3 11
HS10100112 6.134096E-3 12
HS10100201 uranium-dioxide 6
HS10100202 helium 7
HS10100203 zircaloy 11
HS10100300 500 =1 2.0889E-5

HS10100301 1.0 6
HS10100302 0.0 11
HS10100400 0
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HS10100600 1 101 EXT 0.5 0.5

HS10100601 0.5 EQUIV-BAND 0.1

HS10100700 1.429449E-1 1.226819E-2 3.70884

5 lo S o dwaie o L9381, oYL ise .l sael STy oYL isu soles Sl 85l (699, cgam S 4o
w0 0ad dnulre Ol il ol b B b ol sbuls i bbb ol locn, S el i
D5 5,5 )l e 3 air 1l ) Jolo ) sy e b sl 550 by 5 ST, SIS
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* UPPER HEAD — UPPER PLENIUM TO DRYWELL HEAT TRANSFER
*

HS10402000 5 5 =1

HS10402001 ‘UPPER HEAD’

HS10402002 18.53

HS10402100 =1l 1 3.226

HS10402101 3.334 5

HS10402200 =1l

HS10402201 CARBON-STEEL 4
HS10402300 =1l

HS10402400 1 104 INT 0.5 0.5
HS10402401 0.75 EQUIV-BAND 3.0
HS10402500 50.59 3.226 3.226
HS10402600 5120 205 EXT 0.5 0.5
HS10402601 0.3 EQUIV-BAND 15.0
HS10402700 54.55 3.334 3.334
HS10402800 =1

HS10402801 560.0 5

w-\})‘ 69.9‘ GLEMG))‘)} f))l.ms_i; aS Cewl olfjj.u 6‘).a w\i.fa.w \U}’a).o ol.‘>g_.054.».]a9;).o ) 529,49

el OMMOM ML?LQ u)‘)_’> JLM‘ w)..ol.ats.abul} Sy .b).o.uu_i’o)l.u L}"‘C‘E“’ﬁ‘)}a’)b o] O

* WETWELL FLOOR

* WETWELL TO SECONDARY CONTAINMENT HEAT TRANSFER
*

HS20002000 5 1 -1

HS20002001  ‘WETWELL FLOOR’

HS20002002 -28.7274 0.0

HS20002100 -1 2 0.0

HS20002101 0.7620 4

HS20002200 -1

HS20002201 CONCRETE 4

HS20002300 =1

HS20002400 1 300 EXT 0.5 0.5
v - wetwell floor
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HS20002401 0.8 EQUIV-BAND 15.0
HS20002500 548.0 26.416 26.416
HS20002600 1 200 ‘EXT' 0.5 0.5
HS20002601 0.8 EQUIV-BAND 18.0
HS20002700 548.0 26.416 26.416
HS20002800 =1

HS20002801 325.0 5

w ]y ol Bu deie Cul ool sl Sl an 5l Of paile, e a5 B deia JelS (65,5 wa Ceend o
3 ES eSS jab  (pualS YA L YF- led 8ogaze jo Yoo e) o)w@‘_g)lp E}L,J%C;)’ﬁ@awg)’ﬁw

ROW P B AP VG ) I XS REPURCS GOV IN SRR CL g S I A e S W g

HSDG200110 -20001 4 H20-VAP
HSDG200111 110.0 1.808E6 360.0 380.0

S 33T edS Bl S 51 08 ST (60 5 9 sgame O Sl O B Wil oo praizmen (Sl (i des Gl L

HSDG200120 -20001 4 CO2
HSDG200121 72.0 6.912E6 500.0 520.0
HSDG200130 -20001 4 H20-VAP

HSDG200131 110.0 2.909E7 360.0 380.0

Ol By Wgd et 52,5 ST (68 Slaseine Wb gl oo iy Al j0 AL K> lajlE (sog,9 delol o

)1 sgmg allie 1o a5 ol (losle 55 o o1 La5lE 5 5l a8

NCGO004 H2 4 * HYDROGEN
NCGO005 N2 5 * NITROGEN
NCG006 CO2 6 * CARBON DIOXIDE

20> Slge 639,9 lue ol )0 Wsd oo s CONCRETE wisle allas ;5 ouds oolitul s lse ol caalsl ;o

ot Iz 5 sleT Cb b ol iy wl VoA 5 VoY 8 Ly s aisd i il pale 5 i

S e
MPMAT10600 CONCRETE

MPMAT10601 THC 106

MPMAT10602 CPS 107

MPMAT10603 RHO 108

Bad e Gl ) (polS g maseyie p Olg Ve plpco o pl Glp (U lade &b

V- Limestone concrete
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TF12000 ‘HTC OUT VESS’ 2 1.0 0.0
TF12010 273.15 10.0 5000.0 10.0
&b ol Sledbl aiS o s | LaSalle ,551, <d8 sl olej 5l U Oyse 4 cably leg B e Jeas &l

ol B Sl amy (ligzr Ol sleygST) sl Jslaze (S8bs liee 5 SIslSe YYVE 1l (o5 adsl i g5l

TF50000 ‘DECAY-HEAT POWER’ 22
TF50011 0.0 1.000000 0.1
TF50012 0.2 0.274300 0.3
TF50013 0.4 0.110821 0.5
TF50014 0.6 0.083212 0.8
TF50015 1.0 0.064777 1.5
TF50016 2.0 0.059854 3.0
TF50017 4.0 0.055204 6.0
TF50018 8.0 0.049776 10.0
TF50019 15.0 0.044575 20.0
TF50020 30.0 0.038783 40.0
TF50021 60.0 0.031546 1.0E5

Ll ouls @51 HSCCCCCB00 o\l

HS00500000 2 2 =1
HS00500001 ‘Ice Condens
HS00500002 10.0 1.0
HS00500003 1000.0
HS00500100 =1 1
HS00500101 0.15 2
HS00500200 =1
HS00500201 basket 1
HS00500300 0

HS00500400 0

HS00500600 1 1 ice
HS00500700 1.0 0.3
HS00500800 =1
HS00500801 274.0 2

*

HSDG000010 500 1
HSDG000011 1000.0 754
*

* Basket properties

*

MPMAT01200 basket
MPMAT01201 rho 300
MPMAT01202 cps 400
MPMAT01203 thc 500

PSP 51 VEY asio

O O O OO OO0 oW

.326E9

0.0

.900689
.153171
.091625
.073556
.063089
.057265
.052085
.047947
.042176
.036348
.001460

MELGEN i gly 5 005 Joo (63959 -Y—Ve—5—F

Sl LeSTy o 80l gilodoe Glp Jodz jlaie 5955 5 35 daiar Jold oS (Sl Bile Gl Jie S

er’

0.5
14.60

pool
419.0

0.5

274.0

* % % % % % ok ok ok X X X * *

30 Joe ol lonesgs .l ol dalsl jo el Lid co

two nodes

name of structure
elevation is vertical
multiplicity

node data

location node 2

index for material

mat. name and mesh interval
no internal heat source
adiabatic left surface
convective H.T.C.

CLNR is diameter

input option parameter
initial temperature

ice water to pool

373.0 1.2 0.33 1.0
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*

TF30000
TF30010
TF40000
TF40010
TF50000
TF50010

cv00100
cv001lal
cv001bl
cv001lcl

*

cv00200
cv002al
cv002bl

*

t£10000
t£10010

*
hs00100000
hs00100001
hs00100002
hs00100003
hs00100100

hs00100101

hs00100200
hs00100201
hs00100300
hs00100400
hs00100500
hs00100600
hs00100700
*

hs00200000
hs00200001
hs00200002
hs00200003
hs00200100
hs00200101
hs00200200
hs00200201

‘basket
274.0
‘basket
274 .
‘basket
274.0

rho’
1.0
cps’
485.7
thc’
5.0

MELCOR ¢ MELGEN gz sl p aobo plid (552 Joo (609,9 -V —Ve—-F-¥
(TP JLM‘ A.A.a‘)_‘) :‘\.,..,.M., 89959 9 6)'.:2-‘“" ‘6]9")‘? &’L’ ‘é—.’.l‘ pl.d Lsﬂ.ifb) J..M 65L> as Lg.;)‘)} S}L.; 6‘)—? JL..@ g_i,

ol ool dalol 0wl (08 cesl dlhdze S (glp aS aliame Jlad i (63leSIE panw S (s5le e sy

‘containment’

pvol 1.0e5
0.0 0.0
ae 100
‘environment’
pvol 1.0e5
0.0 0.0

1] 2 Q)ﬁmd.gé.il.c NL_e dﬁib) J..)..o 6‘)‘.’ MELGEN u...?u 59959

2
tatm
6.0

2

2
tatm
48.0

‘enthalpy source’

0.0 0

2

‘bot.

0.0
1.0
=1
3.05
=1

.0 1

2

cyl.
1.0

2

0.0

4

0.

‘stainless—-steel’

0

N = =

2

‘stainless—-steel’

FSY 51 VEY asio

2

348.0
169.646

2

298.0
1.e10

1

.0

7

6

10.

1

* % % % * * * *

U1 % % % % % * * * *

rhum 1.0 mlfr.4
9.0 226.195
rhum 0.5 mlfr.4

1.

1.

0

0

*simulates containment heating

a1

1.0e7 1.e4 1.0e7
2 nodes

cyl. bottom section
elevation, vertical
multiplicity

temp. and node, loc.

location node 2

index for material
material, mesh loc.
no internal power
* convective h.t.
* clnl is radius
* convective h.t.
* clnl is radius
2 nodes
cyl. middle section
elevation, vertical
multiplicity
temp and node, loc.
location node 2
index for material
material, mesh loc.
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L

hs00200300 0 * no internal power
hs00200400 1 1 int 0.5 0.5 * convective h.t.c.
hs00200500 1. 3.0 3.0 * clnl is radius
hs00200600 1 2 ext 0.5 0.5 * convective h.t.c.
hs00200700 1 3.0 3.0 * clnl is radius
*
hs00300000 2 5 * 2 nodes
hs00300001 ‘top hemi.’ * hemispherical dome
hs00300002 6.0 1.0 * elevation, vert. unused)
hs00300003 1.0 * multiplicity
hs00300100 =1l 1 3.0 * temp and node, loc.
hs00300101 3.05 2 * ocation node 2
hs00300200 =1l * index for material
hs00300201 ‘stainless-steel’ 1 * material, mesh loc.
hs00300300 0 * no internal power
hs00300400 1 1 int 0.5 0.5 * convective h.t.c.
hs00300500 1. 3.0 3.0 * clnl is radius
hs00300600 1 2 ext 0.5 0.5 * convective h.t.c.
hs00300700 1. 3.0 3.0 * clnl is radius
*
hs£ft00000 3
hs£ft00100 300 1 0.5 100 0.0 0 0 0 10 20
hsft00101 200 0.5 1.0
hs£ft00200 200 1 0.0 0 0.0 0
hsft00201 100 1.0 1.0
hs£ft00300 100 0 0.0 0 0.0 0
*
t£01000 ‘water source’ 3 1.0 * passive containment cooling
t£01010 0.0 3.e0 1.5e3 3.e0 4.e3 7.0
*
t£02000 ‘water enthalpy’ 2 1.0 * water at about 300 K
t£02010 0.0 1.e5 l.e4 1.e5
*
sprsr0100 ‘rain’ 1 8.0 * rain from HS 300
sprsr0101 300 0.0 -1 —1 100 * “out” Trans. Pr. 100
sprsr0102 3.e-3 1.0 * drop size (3 mm)
*
tpinl0000 1 1 * water mass, temp.
tpot10000 1 100 def.1l * from “in” TP 100
*

e 2 C‘_:)g.«od..gvn ‘S’)L”WWC‘E*“)b‘\*L’”éMMMLQ‘)’ MELCOR U (69959
*
hs£ft00000 1
hsft00100 300 1 0.2 100 0.0 0 * dec. left rain
hsft00101 200 0.8 1.0 * inc. left

*
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Material Name Material Name Material Name
o Silver-Indium-Cadmium
Water (WATER) Carbon Dioxide (CO>) (AGINC)
Steam (STEAM) Carbon Monoxide (CO) Uranium Metal (UMETL)
Air (AIR) Nitrogen (N») Graphite (GRAPH)
Hydrogen (H.) Nitric Oxide (NO) Concrete (CON)
Helium (HE) Nitrous Oxide (N-O) Oxygen (O2)
Argon (AR) Ammonia (NHs) Cadmium (CADM)
Deuterium (D>) Acetylene (CoH,) Stainless Steel 304 (SS304)
Zircaloy (ZR) Methane (CH4) Lithium Aluminum (LIAL)
Zirconium Oxide (ZROy) Ethylene (CoH.) Uranium Aluminum (UAL)
Uranium Dioxide (UO>) Uranium Hexafluoride (UFs) Carbon Steel (CS)
Stainless Steel (SS) Aluminum (ALUM) Boron Carbide (B4C)
Stainless Steel Oxide (SSOX) Aluminum Oxide (AL20s) -
MP iy )5 saiociy 23 Slge w?les VY o bl Jgus
Properties Type Unit
Enthalpy as a function of temperature Tabular J/kg
Temperature as a function of enthalpy Tabular K
Specific Heat Capacity as a function of temperature Tabular JIkg-K
Thermal Conductivity as a function of temperature
a. From tables Tabular W/m-K
b. From Eucken correlation and Wassijewa equation Calculated W/im-K
Dynamic Viscosity as a function of temperature
a. From tables Tabular kg/m-s
b. Fror_n Chapman-Enskog equations and Lennard-Jones Calculated kg/m-s
potentialparameters
Binary Diffusion Coefficient
a. Function of temperature and pressure | Calculated | m?/s
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b. From Chapman-Enskog equations and Lennard-

: Calculated m?/s
Jonespotential parameters
Density
a. Constant Constant kg/m?®
b. Function of temperature Tabular kg/m®
c. Function of temperature and pressure Calculated kg/m?®
Melting Temperature Constant K
Latent Heat of Fusion Constant J/kg

(g et g Oyge 4 MP Al )0 0lge ols>
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MPMATNNNOO - Material Name

0 < nnn £ 999, nnn is the user-defined material 1D number
Required

(1) MATNAM - Default or user-defined material name.
(Type = character * 24)

o0l oz 8 S L o8 e clopl 5l S wlg3 e oole Al 095 oo een oole Al e 5,0 45 S ol o

JE 5 2ol e 4 05 b S 0,5 53 5 S codle 5o J5b il sl Jis Aol gl &S ol

U2 P dlge le.mr:b AV oyl Jga=

1 WATER 17 | CONCRETE

2 STEAM 18 | OXYGEN

3 AIR 19 | CARBON DIOXIDE

4 HYDROGEN 20 | CARBON MONOXIDE

) HELIUM 21 | NITROGEN

6 ARGON 22 | NITRIC OXIDE

7 DEUTERIUM 23 | NITROUS OXIDE

8 ZIRCALOY 24 | AMMONIA

9 ZIRCONIUM OXIDE 25 | ACETYLENE

9A | ZRO2-INT 26 | METHANE

10 | URANIUM DIOXIDE 27 | ETHYLENE
10A | UO2-INT 28 | URANIUM HEXAFLUORIDE
11 | STAINLESS STEEL 29 | ALUMINUM

12 | STAINLESS STEEL OXIDE 30 | ALUMINUM OXIDE

13 | BORON CARBIDE 31 | CADMIUM
13A | B4AC-INT 32 | STAINLESS STEEL 304
14 | SILVER-INDIUM-CADMIUM 33 | LITHIUM ALUMINUM
15 | URANIUM METAL 34 | URANIUM ALUMINUM
16 | GRAPHITE 35 | CARBON STEEL

MPMATnnnmm - Property, Tabular Function Pairs
0 < nnn < 999, nnn is the user-defined material ID number
01 < mm < 49, mm is used for ordering the input

FSY 51 VES amin
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Required

(1) PROP - Property mnemonic.

(Type = character * 3)

(2) ITBPRP - Number of the tabular function for property PROP.
(Type = integer, default = none, units = dimensionless)

S99 &l ojled pgo olil g oole ol s ol yiel )l gl co S 00le LpleS slrosls zgy &Sl e
aS ol e Wilgi oo peo yiel)l « Ll ile ) oy Cuols Glp L aal sole ool (pl gl aST
29 S Olgiees Ll 0,8 5)ls el oy wizr )5 G s g oo el Cools cnl Gl (IS @l saaslis
ooliiwl oals puad Hlade (p 31 g pad Jbgs sole o gl Caols SO ST 0l 18 Iie as g0 o 1y il

IRV P

2,5 Sl Wb 1y ns oeles 51 (S odsl yelily o
ENH - enthalpy vs temperature,
TMP - temperature vs enthalpy,
CPS - specific heat vs temperature,
THC - thermal conductivity vs temperature,
VIS - viscosity vs temperature, or

RHO - density vs temperature.

it e UO2-INT 4 ZROZ2-INT BAC-INT iy slgo (glys CPS s TMP ENH _olgs sl

Jol yelylb o as” 2> jo Las 0gd oo aseine PROP cools jlade crond glp (Joo ali ojleds pgo ol )l o
3,5 oolaiwl pled fad Gz e Cdle b J S a6 leds g5 e pg0 yiel il jo w0gl Gl THC &)le

MPMATnnnmm - Property, Constant VValue Pairs

0 < nnn < 999, nnn is the user-defined material 1D number
50 < mm < 98, mm is used for ordering the input
Required

(1) PROP - Mnemonic for a constant property.
(Type = character * 3)
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(2) CPROPV - Constant property value to be used for property, PROP.
(Type = real, defaults = see MP Reference Manual, units = kg/m® for ‘DEN’, K for ‘MLT’, J/kg for
‘LHE’, A (10%%m) for ‘SIG’, K for ‘EPS’)

Slaie « )8 ol Jol ey ogle aglay L3 oS Lmm oss jleds j0 g gl oo s Sol olem OIS ol o
3,5 Sl Wb 1y p5 eles 5l (o 5 cnl Jol yall j0 g o und ()] Jlaie pgo el )b 40 g Conols

DEN - constant density,

MLT - melting temperature,

LHF - latent heat of fusion,

SIG - Lennard-Jones potential parameter, o, or

EPS - Lennard-Jones potential parameter, ¢ /K.
do o VA sQJb—‘ o, Y ol sl oS 55 COR iy )0 1000 o (g0 S5 jo |y ol oS 5 wilgs go o)l
S aex &S sk 4 Wed oo Jlop polie il Gl a5 (Sige o el ()5 Goys jho g S we s A ey S

Dy S plp olS 5

MPMATNNN99 - Steel Composition
0 <nnn < 999, nnn is the user-defined material ID number for stainless steel (SS)
Optional

(1) XFE - Relative mass fraction of iron (must be greater than 0.0).
(Type = real, default = 0.74, units = dimensionless)

(2) XCR - Relative mass fraction of chromium.
(Type = real, default = 0.18, units = dimensionless)

(3) XNI - Relative mass fraction of nickel.
(Type = real, default = 0.08, units = dimensionless)

(3) XCAR - Relative mass fraction of carbon.
(Type = real, default = 0.0, units = dimensionless)

S oo Gt Jumol 58 528 5 SIS 9,8 o] (Slacins co 4 )5l sla el )b o

V] gy o il Glodgs a5 o)1 3575 5 o ki oIS MP ey ) w0ids o0ls zpdgi s IS 55 ogdle
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MPCREEPmMmMO — User-defined set of creep properties
MPCREEPmMmM1 — User-defined set of creep properties

MPCREEPmMmM2 — Second user-defined set of creep properties

MP &g ©99)9 :\.’9.‘» -Y-v-¥

05.,..:‘5.0 PRV K Jv..: EXEC ;\.».NJ )‘ LS’LQU}[S 59959 ‘).:‘ B Lol 00U 43‘)‘ MP guw.u 59,9 3..:5.0..9 L}“?u U"‘ B

hkhkkhkhkkkhkkkhkhkkkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkkkhkkkkk
* MELGEN INPUT FOR USER'S GUIDE *
hkhkkhkkkkhkkkhkhkkkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkkkkk
*

TITLE '"USERS GUIDE'
*

kkkkkkkkxk

* FILES *

kkkkkkkk*k

*

OUTPUTF MPUSERS . GOUT
DIAGF MPUSERS . GDIA

RESTARTF MPUSERS .RST
*

CRTOUT
*
khkhkhkkkhkhkkkhkkhkkhkhkkkhkhkkhkkhkhkkhkhkkhkkhkhkkhkkhkhkkkhkkhkkhkhkkkhkhkkkhkhkkkhkkkkkk

* CHANGE NH3 THERMAL CONDUCTIVITY AND VISCOSITY THROUGH *

* LENNARD-JONES POTENTIAL PARAMETERS, SIG AND EPS ¥*
khkkkhkdkhkhkhkhkhhkhkhkhkhhkhkhkhkhhkhkhkhkhhkhkhkkkhkhkhkkkkhkhkkkkhkhkkkkhkhkkkkkkkkk

*

MPMATO00200 ' AMMONIA'
MPMATO00250 SIG 3.000 * CONSTANT SIG (ANGSTROMS)
MPMATO00251 EPS 600.0 * CONSTANT EPS (K)

*
*hkkhkhhhhkkkrkrkkhkhhhkkkhhhhhhkkkkkkkkk
* CHANGE B4C MELTING TEMPERATURE ¥
hhkhkhkhhhkhkkkrkrkrkhkhhhkkkhhhhhkkkkkkkkk
MPMATO00300 'BORON CARBIDE'

MPMATO00350 MLT 2750.0 * CONSTANT MLT (K)
*

kkkhkkkhkkkkhkkkhkhkkkhkhkkkhkkhkkhkhkkkhkhkkkhkkhkkhkhkkhkkhkhkkkhkkhkkhkhkkhkkhkhkkkhkhkkkhkkkkkk

* ADD LENNARD-JONES POTENTIAL PARAMETERS FOR A NEW GAS, HELIUM ¥
dhkkkhkhkhkhkhkhhkhhhkhhhkhhkkhhkhhkhkhhkhkhhkhkhhkhhhkhhkhkhhkkhhkkhhkkhhkkhhkhkhhkkhhkkkkk

MPMATO00400 'GASA' * MUST USE NAME COMPATIBLE WITH NCG PACKAGE
MPMATO00450 SIG 2.551 * CONSTANT SIG (ANGSTROMS)
MPMATO00451 EPS 10.22 * CONSTANT EPS (K)

* NOTE: GASA (HELIUM) PARAMETERS MUST BE DEFINED USING NCG CARDS

PEY I AFL amin
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Gas Name Gas Name Gas Name
Hydrogen (H.) Carbon Dioxide (CO>) Argon (Ar)
Deuterium (D>) Acetylene (CoH>) Methane (CHa)

Helium (He) Ethylene (CoH4) Carbon Monoxide (CO)
Nitrogen (N2) Ammonia (NHs) Nitrous Oxide (N,O)
Oxygen (0,) Nitrogen Monoxide (NO) User Defined Gases

NCG H20 &y 53959 —V-A-¥

olpo 0 (G B pized Cuwl 00l ool Al 30 G el s 5 ax wiS s Wb 5 i pl o

5é’LA uT A"&“’LS"L)"‘"’U LJ‘“?UU"‘ ).b A"ﬁ"‘"’(sn o..\.uoL» OQLA ua‘?:\f}f g.,JL‘> OA..\..SQ.H.:.’ w‘)..a ).)Lujfj.o.m.u

O (699,5 «Olawlo [0 oole S 9938) (gl Wl (w4 (Gild g A dw g 90 « ST o Lo Olge o)lgen

ol 83¥ MELGEN jizw j0 55 & g0

NCGnnn — Identifier Field
000 < nnn < zzz used for ordering
Required

(1) MNAME - MELCOR material name, e.g., O2 for oxygen.
(Type = character, default = none, units = dimensionless)

(2) MNUMBER - MELCOR material number. This material will be referred to by this number through
the calculation.
(Type = integer, default = none, units = dimensionless)

' - Helmholtz

Y#Y 5l V0. daxiwo
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(3) MP NAME - Material property name. Refer to the following table of allowed material properties.
(Type = character, default = none, units = dimensionless)

(4) MP VALUE - Material property value. Refer to the following table for units.
(Type = real, default = none, units = depends on property)

additional MP NAME/VALUE pairs
5 0gb oo i MELCOR o oolo o)les pgo yolyb jo 0980 co oy MELCOR o ools pb ol yial)ly o

15 0T amly g osle Caols Al 09 o et O] Slie gan el ,0 g (asine oole ol sl wany sl el

el 00 1)) 10 0yles g

NCG H20 s 5 05l ol pU 10 o)leds Jgu=r

Material Property Name | Units Physical Interpretation

CVo JI(kg K) Cvo coefficient in ¢y(T)

Cv1i JI(kg K?) cw coefficient in cy(T)

CV2 JI(kg K3) cv2 coefficient in cy(T)

CVv3 JI(kg K% cvs coefficient in cy(T)

CVSQRT J/(kg K%%) Cusqrt coefficient in ¢,(T)

CvM1 J/kg cvm coefficient in ¢cy(T)

CVM2 (I K)/kg cvmz coefficient in ¢ (T)

TLOW K Tiow lowest temperature for fit to ¢,(T)
TUP K Tup lowest temperature for fit to cu(T)
WM kg/mol molecular weight

EF J/kg es energy of formation

SZ JI(kg K) So entropy at natural temperature (not used currently)

Slgo oylels (glp aidy IS 4 Jlade 55 5 g ) o olae slao,led den winl Eiloy LO,lS des 4SOl 5 e
O Sl loads oy a3 (509> Djge 4V g ¥ ) olge aldlaied iy b CVH &y (604,90 (Swlinog e
i yas pae Judo Las <6 ol il ool iy pas £ g VLY o) olge L5 ST Jlie lgie 4 0l alold Slge o les

g o oo b 5 F olge
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- Grid spacer

- Canister

- Baffle

- Former

- Guide tube

- Upper plenum
- Gap

- Upper core
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- Leading edge

- Decay factor
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- Radial spreading
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- Contiguous molten pool
- Convecting molten pool
- Shroud

- Stratified molten pool
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Material Pairs Molar Ratio Eutectic Temperature
Zr Inconel 0.76-0.24 1210
Zr Steel 0.76-0.24 1210
ZrO; Uo: 0.5-0.5 2800
Zr B4C 0.43-0.57 1900
Steel B4C 0.69-0.31 1420
Zr Ag-In-Cd 0.67-0.33 1470
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CORO00000 — Nodalization Parameters
Required

(1) NRAD - Number of radial rings in the core and lower plenum (maximum = 9).
(Type = integer, default = none, units = none)

(2) NAXL - Total number of axial levels in the core and lower plenum (maximum = 99).
(Type = integer, default = none, units = none)

(3) NTLP - Number of axial levels in the lower plenum only (maximum = 49).
NTLP must be less than NAXL.
(Type = integer, default = none, units = none)

(4) NCVOL - Number of CVH fluid volumes in the core and lower-plenum region.
(Type = integer, default = none, units = none)

(5) NLH - Number of temperature nodes in the vessel lower head (maximum = 24).
(Type = integer, default = none, units = none)

(6) NLHTA - Number of segments in noncylindrical (flat or hemispherical) portion of lower head.
(Type = integer, default = none, units = none)
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(7) NPNTOT - Total number of representative lower-head penetrations modeled (maximum = 19, no
more than 3 per ring, but cannot use 3 for each of 9 rings).
(Type = integer, default = none, units = none)

(8) NINSLH - Total number of insulation (non-load bearing) mesh layers in the vessel lower head
(maximum = NLH-1).
(Type = integer, default = 0, units = none)

(9) NNHTR - Maximum number of arbitrary conduction or radiation heat transfer paths to be defined.
(Type = integer, default = 0, units = none)
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CORO00001 — Geometric Parameters
Optional

(1) RFUEL - Outer radius of the fuel pellets in the fuel rods.
(Type = real, default = 0.00521 (B) or 0.00464 (P), units = m)
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(2) RCLAD - Outer radius of the fuel rod cladding.
(Type = real, default = 0.00613 (B) or 0.00536 (P), units = m)

(3) DRGAP - Thickness of the gas gap between fuel pellets and cladding.

(Type = real, default = 0.00012 (B) or 0.00011 (P), units = m)

(4) PITCH - Center-to-center spacing of the fuel rods.
(Type = real, default = 0.0162 (B) or 0.0143 (P), units = m)

(5) DXCAN - Thickness of the canister wall.
(Type = real, default = 0.0025 (B) or 0.0 (P), units = m)

(6) DXSS - Thickness of OS.
(Type = real, default = 0.0014 (B) or 0.00036 (P), units = m)
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CORO00001A — Vessel Parameters
Required

(1) RCOR - Outer radius for COR package in active core region.

(Type = real, default = 2.376 (B) or 1.8796 (P), units = m)

(2) RVLH - Radius of curvature of inside of lower head.
(Type = real, default = 3.34 (B) or 2.2392 (P), units = m)

(3) RVESS - Radius of inside of vessel cylinder.
(Type = real, default = value of RVLH units = m)

(4) ILHTYP - Reactor lower-head type:

= 0 Lower head is a (portion of a) hemisphere.
=1 Lower head is flat.

(Type = integer, default = 0)
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(5) ILHTRN - Reactor lower head transition type:
=0 Transition is at RCOR, as in typical BWR.

=1 Transition is at RVESS, as in typical PWR.
(Type = integer, default = 0)

(6) DZRV - Thickness of cylindrical vessel wall.
(Type = real, default = 0.17779 (B) or 0.2144 (P), units = m)

(7) DZLH - Thickness of lower head inside the transition radius specified by ILHTRN on record
CORO00002.
(Type = real, default = 0.22 (B) or 0.13 (P), units = m)
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CORO00001B — Additional VVessel Parameters
Required

(1) HLST - Elevation of BWR baffle plate or PWR bottom plate.
(Type = real, default = none, units = m)

(2) HCSP - Elevation of core support plate, which cannot be below HLST.
(Type = real, default = none, units = m)
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CORO00002 — Reactor Type

Optional

(1) IRTYP - Reactor type. Three choices are allowed: ‘BWR’, ‘PWR’, and ‘SBWR’.
(Type = character*4, default = ‘BWR”)

(2) MCRP - Control rod poison material. Only two choices are allowed: ‘B4C’ and ‘AG-IN-CD’.
(Type = character*8, default = ‘B4C”)

(3) MATHT - Electric heating element material.
(Type = character*24, default = none)
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CORO00003 — Radiative Exchange Factors

Optional

(1) FCNCL - Radiative exchange factor for radiation from the canister wall to the fuel rod cladding. A
value must be entered for PWRs but is not used.
(Type = real, default = 0.25, units = none)

(2) FSSCN - Radiative exchange factor for radiation from an OS (e.g., control blades) to the adjacent
canister walls or to fuel rods and debris if canister is not present.
(Type = real, default = 0.25, units = none)

(3) FCELR - Radiative exchange factor for radiation radially outward from the cell boundary to the next
adjacent cell.
(Type = real, default = 0.25, units = none)

(4) FCELA - Radiative exchange factor for radiation axially upward from the cell boundary to the next
adjacent cell.
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(Type = real, default = 0.25, units = none)

(5) FLPUP - Radiative exchange factor for radiation from the liquid pool to the core components.
(Type = real, default = 0.25, units = none)
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CORO00004 — TP Interface and Fission Power and Gap Conductance Control Functions
Required

(1) NTPCOR - ‘In’ Transfer Process number (‘nnn’ on the TPINnnn0O record) that specifies the input for
transferring masses and energies from the COR package to the CAV or FDI packages.
(Type = integer, default = none, units = none)

(2) ICFFIS - Fission power control function number.
(Type = integer, default = 0, units = none)

(3) ICFGAP - Fuel-cladding gap conductance control function number.
(Type = integer, default = 0, units = none)
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CORO00005 — Candling Heat Transfer Coefficients

(1) HFRZUO - Refreezing heat transfer coefficient for UOs.
(Type = real, default = 1000.0, units = W/m2-K)

(2) HFRZZR - Refreezing heat transfer coefficient for Zircaloy.
(Type = real, default = 1000.0, units = W/m2-K)

(3) HFRZSS - Refreezing heat transfer coefficient for steel.
(Type = real, default = 1000.0, units = W/m2-K)

(4) HFRZZX - Refreezing heat transfer coefficient for ZrO2.
(Type = real, default = 1000.0, units = W/m2-K)

(5) HFRZSX - Refreezing heat transfer coefficient for steel oxide.
(Type = real, default = 1000.0, units = W/m2-K)

(6) HFRZCP - Refreezing heat transfer coefficient for the control poison material.
(Type = real, default = 1000.0, units = W/m2-K)
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CORO00006 — Model Switches
Optional

(1) IEUMOD - Materials interactions model switch
= 0 Model is inactive

=1 Model is active.

(Type = integer, default = 0, units = none)

(2) IHSDT - HS boundary condition option switch

= 0 dT/dz boundary condition option required for core radial boundary structures input on record
CORZjj02

= 1 dT/dz boundary condition option not required.

(Type = integer, default = 0, units = none)

(3) IDTDZ - dT/dz inlet specification option switch.

= 0 dT/dz inlet flow and temperature from default hydrodynamic calculation in CVH/FL. For this option,
CORTIN records are not allowed as part of MELGEN input.

= 1 dT/dz inlet flow and temperature calculated as in MELCOR 1.8.3, with the addition of a downward-
flow option. For this option, CORTIN records are required for at least the lowest and highest
hydrodynamic control volumes containing core cells.

(Type = integer, default = 0, units = none)

(4) IOLDOS - OS option switch.

= 0 Input may not contain specification of OS. Structures must be modeled using SS and NS.

= 1 Input may not contain specification of either SS or NS; only OS may be used to model structures.
(Type = integer, default = 0, units = none)

(5) ICORCYV - CVH volume consistency switch.

= 0 Consistency between fluid volumes in CVH and in COR, meaning that the volume in COR may not
exceed that in CVH, is required.

=1 Consistency between fluid volumes in CVH and in COR is not required.

(Type = integer, default = 0, units = none)
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CORO00007 — Candling Secondary Material Transport Parameters

Optional

(1) MTUOZR - Transport mechanism flag for UOz in molten Zircaloy.
(Type = integer, default = 1, units = none)

(2) MTZXZR - Transport mechanism flag for ZrOz in molten Zircaloy.
(Type = integer, default = 1, units = none)

(3) MTSXSS - Transport mechanism flag for steel oxide in molten steel.
(Type = integer, default = 2, units = none)

(4) MTCPSS - Transport mechanism flag for control poison material in molten steel.
(Type = integer, default = 2, units = none)

(5) FUOZR - Transport parameter for UO2 in molten Zircaloy.
(Type = real, default = 0.2, units = none)

(6) FZXZR - Transport parameter for ZrO2in molten Zircaloy.
(Type = real, default = 0.0, units = none)

(7) FSXSS - Transport parameter for steel oxide in molten steel.
(Type = real, default = 1.0, units = none)

(8) FCPSS - Transport parameter for control poison material in molten steel.
(Type = real, default = 0.0, units = none)
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CORO00008 — Component Critical Minimum Thicknesses

Optional

(1) DRCLMN - Critical minimum thickness of unoxidized Zircaloy in cladding or canister. Set to 0.0 to
allow uncollapsed “bare” fuel pellets to survive to a temperature set by sensitivity coefficient 1132.
(Type = real, default = 0.0001, units = m)

(2) DRSSMN - Critical minimum thickness of unoxidized steel in “other structure.”
(Type = real, default = 0.0001, units = m)
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CORO00009 — Lower Head Failure Modeling Parameters
Optional

(1) HDBPN - Heat transfer coefficient from debris to penetration structures.

(Type = real, default = 1000.0, units = W/m?-K)

or

(1) ICFHPN - User number of control function defining the heat transfer coefficient (in W/m?-K) from
debris to penetration structures.

(Type = integer, default = none, units = none)

(2) HDBLH - Heat transfer coefficient from debris to lower head.
(Type = real, default = 1000.0, units = W/m?-K)
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or

(2) ICFHLH - User number of control function defining the heat transfer coefficient (in W/m?-K) from
debris to the lower head.

(Type = integer, default = none, units = none)

(3) HMPOLH - Heat transfer coefficient from the oxidic molten pool to the lower head.

(Type = real, default = 1000.0, units = W/m?3-K)

or

(3) ICFHMPO - User number of control function defining the heat transfer coefficient (in W/m?-K) from
the oxidic molten pool to the lower head.

(Type = integer, default = none, units = none)

or

(3) MDHMPO - Character string ‘MODEL”, signifying that the heat transfer coefficient from the oxidic
molten pool to the lower head is to be calculated from the internal model.

(Type = character*5, default = none, units = none)

(4) HMPMLH - Heat transfer coefficient from the metallic molten pool to the lower head.

(Type = real, default = 1000.0, units = W/m?2-K)

or

(4) ICFHMPM - User number of control function defining the heat transfer coefficient (in W/m?2-K) from
the metallic molten pool to the lower head.

(Type = integer, default = none, units = none)

or

(4) MDHMPM - Character string ‘MODEL’, signifying that the heat transfer coefficient from the
metallic molten pool to the lower head is to be calculated from the internal model.

(Type = character*5, default = none, units = none)

(5) TPFAIL - Failure temperature of the penetrations or the lower head.
(Type = real, default = 1273.15, units = K)

(6) CDISPN - Discharge coefficient for ejection of debris through failed penetration opening.
(Type = real, default = 1.0, units = none)
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CORO00011 — Core Boundary Conduction Parameters
Optional

(1) ICBCD - Component number that conducts to boundary heat structures.
(Type = integer, default = none, units = none)

(2) MATBCD - Gap material for conduction to boundary heat structures.
(Type = character*24, default = none, units = none)

(3) DXBCD - Gap thickness.
(Type = real, default = none, units = m)

(4) CDFBCD - Boundary conduction thermal diffusion constant.
(Type = real, default = none, units = m?-K-s*%/J)
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CORO0002x — Properties of User-Defined SS Type
x can be any alphanumeric character
Optional

(1) CSSUDF - Name of user-defined SS type.
(Type = character*6, default = none, units = none)

(2-4) CSSOPT - Support capability of user-defined SS type.

= ‘INTACT’ SS of type CSSUDF supports intact components in the cell above until failure.

= ‘DEBRIS’ SS of type CSSUDF supports all particulate debris (PD and PB) in the cell above until
failure.

= ‘SELF’ SS of type CSSUDF continues to be self-supporting after failure.

(Type = character*6, default = none, units = none)
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CORO000BK — Global Core Blockage Enhancement Factor

Optional

(1) ICFBKC - User number of control function to account for fraction of porosity in the channel that is
connected.
(Type = integer, default = none, units = none)

(2) ICFBKB - User number of control function to account for fraction of porosity in the bypass that is
connected.
(Type = integer, default = ICFBKC, units = none)
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CORO000SS — Global Loading and Failure Rule for SS
Optional

(1) ISSMOD - Structural model option for SS.
= ‘PLATE’ SS in a cell will be treated as an edge-supported plate.
= ‘PLATEG’ SS in a cell will be treated as a grid-supported plate.
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= ‘PLATEB’ SS in a cell will be treated as a BWR core plate.

= ‘COLUMN’ SS in a cell will be treated as a column, usually representing a BWR control rod guide
tube. The bottom of a COLUMN (SS is defined as a COLUMN in a cell with no COLUMN in the cell
below) is treated as self-supporting unless there is an SS defined as a PLATE or PLATEG in the cell
below. If either type of plate is present, it is assumed to support the bottom of the COLUMN, so that the
COLUMN will collapse when the plate fails. Otherwise, the bottom of the COLUMN will not collapse
until it itself fails.

= ’ENDCOL’ SS in a cell will be treated as a self-supported element of a COLUMN and will not
collapse until it itself fails. (The lowest element of a COLUMN that does not rest on a PLATE or
PLATEG is internally converted to ENDCOL..)

= name where ‘name’ is a user-defined SS type with properties defined on a COR0002x input record.
(Type = character*6, default = ‘PLATEG’, units = none)
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(2) ISSFAI - Failure model, either ‘TSFAIL’ or ‘LOG-CF’.
(Type = character*6, default = “TSFAIL’, units = none)

(3) TSSFAI - Failure temperature for the TSFAIL model

(Type = real, default = 1273.15, units = K)

or

(3) ISSLCF - Number of a logical control function for the LOG-CF model. A .TRUE. value will define
failure of the SS.
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(Type = integer, default = none, units = none)
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CORO00012 — In-Vessel Falling Debris Quench Model Parameters
CORO000DX — Global Particulate Debris Exclusion Parameters

COROOONS — Global Support Rule for NS

CORO000PC — Global Pool Heat Transfer from Bottom/Top of SS Plates
CORO000PR — Global Downward Radiation from SS to Pool or to Lower Head
CORCRO - Control Rod Silver Release

CORBA4C — Control Rod B4C Oxidation Model
COR & o MELGEN gz (5920 gdbaw (69959 slow,5 -4-4-¥

CORZjj01 — Axial Level Geometric Parameters
1< jj £ NAXL, jj is the axial level number
Required

(1) Z - Elevation of lower boundary of axial level.
(Type = real, default = none, units = m)

(2) DZ - Axial length of level from lower boundary to upper boundary.
(Type = real, default = none, units = m)

(3) PORIN - Unused.
(Type = real, default = none, units = none)

(4) PORDP - Porosity of particulate debris for all cells in axial level jj. The value must be nonnegative
and less than 1.0.
(Type = real, default = none, units = none)
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CORZ;jj02 — Radial Boundary Heat Structure Specification, Component Support Flag
1< jj< NAXL, jj is the axial level number
Required

(1) IHSA - Boundary heat structure number for this axial level, or O for levels below HLST.
(Type = integer, default = none, units = none)

(2) ISUP - Core component support flag, composed of two digits, used only for the OS component, which
is allowed only if IOLDOS = 1 on input record COR00006.
(Type = integer, default = 0, units = none)
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CORZJjj03 — Axial Power Density Profile

1< jj< NAXL, jj is the axial level number
Optional

(1) FZPOW - Relative power density in this level.
(Type = real, default = 1.0, units = none)

PO eiired e co et ] (5 970 phaw 0 S g oy dly Sl A ond agi s S g OLlS pl yo
S S)3e 5 Dediee S Ll (o 5 pyz wxly il 4 (SAbly ol (oo Slade ol Jled 8 RN &y a5 )50
Tokbw don glp polie mez il Jld,e RN &y ST 5 ails oo 1, COR00004 oIS s ICFFIS jl )l
LV ee 5l %S T [ICFFIS| lade o5 csgu gl slashs don (sl polie nl 0l jho 5l yity Wb (5970

D Cytd b d3e G Wb e eolaiul I Ll s (59,0 O,

CORZjj04 — “Other Structure” Failure Temperature
1< jj < NAXL, jj is the axial level number
Optional

(1) TSFAIL - “Other structure” failure temperature for cells in this level.
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(Type = real, default = 1273.15, units = K)
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CORZJjSS - Loading and Failure Rule for SS in Axial Level
1< jj< NAXL, jj is the axial level number
Optional
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CORZjjBK — Core Blockage Enhancement Factor for Axial Level
CORZ]jjDX — Particulate Debris Exclusion Parameters in Axial Level
CORZJjNS — Support Rule for NS in Axial Level

CORZJjPC — Pool Heat Transfer from Bottom/Top of SS Plates in Axial Level

CORZJjPR —Downward Radiation from SS to Pool or Lower Head in Axial Level

COR &iws ;0 MELGEN s bl gradls 659,9 slaw,l5 —Ve-1-F

CORRIi00 — Radial Ring Outer Radius
1< 1i < NRAD, ii is the radial ring number
Required

(1) RINGR - Quter radius of ring ii in COR nodalization
(Type = real, default = none, units = m)
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CORRIi01 — Radial Ring Cross-sectional (Axial Boundary) Area

1< ii £ NRAD, ii is the radial ring number
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Optional

(1) ASCELA - Total cross-sectional area of radial ring ii.
(Type = real, default = 7 (Ro> — Ri?) where R, and R; are the outer and inner radii of ring ii from
CORRII00 records, units = mz2)
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CORRIi02 — Upper Boundary Heat Structure and Lower Head Failure CF Specification

1 < ii < NRAD, ii is the radial ring number
Required

(1) IHSR - Upper-boundary heat structure number for this radial ring.
(Type = integer, default = none, units = none)

(2) ICFLHF - If ICFLHF > 0, a value of .TRUE. calculated by a logical control function with user
number ICFLHF, will trigger failure of the lowerhead penetrations in this radial ring.
(Type = integer, default = 0, units = none)
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CORRIi03 — Radial Power Density Profile
1 < ii £ NRAD, ii is the radial ring number
Optional
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(1) FRPOW - Relative power density in this ring.
(Type = real, default = 1.0, units = none)
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CORRIi04 — Ring Flow Direction Control Functions
1 < ii £ NRAD, ii is the radial ring number
Optional

(1) ICFCHN - The number of a REAL control function from which the direction of flow in the channel
will be inferred.
(Type = integer, default = 0, units = none)

(2) ICFBYP - The number of a REAL control function from which the direction of flow in the bypass
will be inferred.
(Type = integer, default = 0, units = none)
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CORRIIBK — Core Blockage Enhancement Factor for Radial Ring
CORRIIDX — Particulate Debris Exclusion Parameters in Radial Ring
CORRIINS — Support Rule for NS in Radial Ring

CORRIISS — Loading and Failure Rule for SS in Radial Ring

CORRIIPC — Pool Heat Transfer from Bottom/Top of SS Plates in Radial Ring
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CORRIiPR — Downward Radiation from SS to Pool or Lower Head in Radial Ring

CORIjj01 — Cell Reference and Fluid Boundary VVolumes
1< 1< NRAD, iis the radial ring number

1< jj £ NAXL, jj is the axial level number

Required

(1) IREFN - Reference cell (3-digit cell number) for setting values not input for this cell.
(Type = integer, default = -1, units = none)

(2) ICVHC - Channel control volume adjacent to this cell.
(Type = integer, default = -1, units = none)

(3) ICVHB - Bypass control volume adjacent to this cell.

(Type = integer, default = —1, units = none)
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CORIjj01 — Specification of a Null Cell
1< 1< NRAD, i is the radial ring number
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1< jj< NAXL, jj is the axial level number

(1) IREFN - ‘NULL’ to specify
(Type = CHARACTER*4, default = none, units = none)
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CORIjj02 — Cell Component Masses

1 < i <NRAD, i is the radial ring number
1 < jj ENAXL, jj is the axial level number
Optional if valid IREFN entered

(1) XMFU - Mass of UO2 in the cell fuel component.
(Type = real, default = —1.1, units = kg)

(2) XMCL - Mass of Zircaloy in the cell cladding component.
(Type = real, default = 1.1, units = kg)

(3) XMOS - Mass of steel in the cell OS component.
(Type = real, default = 1.1, units = kg)

(4) XMCP - Mass of control poison in the cell OS component.
(Type = real, default = 1.1, units = kg)

(5) XMCN - Total mass of Zircaloy in the two cell canister components.
(Type = real, default = 1.1, units = kg)

(6) XMHT - Mass of electric heating element in the cell fuel component.
(Type = real, default = —1.1, units = kg)

(7) XMIN - Mass of Inconel associated with the cell cladding component (e.g., PWR grid spacers).
(Type = real, default = —1.1, units = kg)

(8) XMGT - Mass of Zircaloy associated with the cell “other structure” component (e.g., PWR control
rod guide tubes).
(Type = real, default = —1.1, units = kg)
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CORIjj02A — Additional Cell Component Masses
1 < 1<NRAD, i is the radial ring number

1 < jj <SNAXL, jj is the axial level number
Optional if valid IREFN entered

(1) XMSSSS - Mass of steel in cell supporting structure component.
(Type = real, default = —1.1, units = kg)

(2) XMSSZR - Mass of Zircaloy in the cell supporting structure component.
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(Type = real, default = 1.1, units = kg)

(3) XMNSSS - Mass of steel in cell nonsupporting structure component.
(Type = real, default = —1.1, units = kg)

(4) XMNSCP - Mass of control poison in the cell nonsupporting structure component.
(Type = real, default = —1.1, units = kg)

(5) XMNSZR - Mass of Zircaloy in the cell nonsupporting structure component.
(Type = real, default = —1.1, units = kg)
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CORIjjKFU — Fuel Component Masses
1< 1< NRAD, i is the radial ring number

1< jj< NAXL, jj is the axial level number
Optional

(1) XMFUUO - Mass of UO2 in the cell fuel component.
(Type = real, default = —1.1, units = kg)

(2) XMFUHT - Mass of electric heating element in the cell fuel component. If nonzero, a modified
version of subroutine ELHEAT must be linked to MELCOR.
(Type = real, default = —1.1, units = kg)

PEY 51199 amio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

/\
AN(S

MELCOR _jilustno oS b (o lusT 15y lgic

(3) XMFUXM - Mass of additional fuel material (as defined on the CORXFUMAT record) in the cell
fuel component.
(Type = real, default = —1.1, units = kg)

(4) XMFUXO - Mass of oxide of additional fuel material (if it is ZR or SS) in the cell fuel component.
(Type = real, default = 1.1, units = kg)
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CORIjjKCL - Cladding Component Masses
1< i< NRAD, iis the radial ring number
1< jj £ NAXL, jj is the axial level number
Optional

(1) XMCLZR - Mass of Zircaloy in the cell cladding component.
(Type = real, default = —1.1, units = kg)

(2) XMCLIN - Mass of Inconel associated with the cell cladding component (e.g., PWR grid spacers).
(Type = real, default = —1.1, units = kg)

(3) XMCLZX - Mass of ZrOin the cell cladding component.
(Type = real, default = —1.1, units = kg)
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CORIjjKOS - “Other Structure” Component Masses

1< i< NRAD, iis the radial ring number

1< jj £ NAXL, jj is the axial level number
Optional

(1) XMOSSS - Mass of steel in the cell “other structure” component.
(Type = real, default = —1.1, units = kg)

(2) XMOSCP - Mass of control poison in the cell “other structure” component.
(Type = real, default = —1.1, units = kg)

(3) XMOSZR - Mass of Zircaloy associated with the cell “other structure” component (e.g., PWR control
rod guide tubes).
(Type = real, default = 1.1, units = kg)

(4) XMOSSX - Mass of steel oxide in the cell “other structure” component.
(Type = real, default = —1.1, units = kg)

(5) XMOSZX - Mass of ZrO: in the cell “other structure” component.
(Type = real, default = —.1, units = kg)
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CORIjjJKSS — Supporting Structure Component Masses
1< 1< NRAD, i is the radial ring number

1< jj £ NAXL, jj is the axial level number

Optional
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(1) XMSSSS - Mass of steel in the cell supporting structure component.
(Type = real, default = 1.1, units = kg)

(2) XMSSZR - Mass of Zircaloy in the cell supporting structure component.
(Type = real, default = 1.1, units = kg)

(3) XMSSSX - Mass of steel oxide in the cell supporting structure component.
(Type = real, default = —1.1, units = kg)

(4) XMSSZX - Mass of ZrO; in the cell supporting structure component.
(Type = real, default = —1.1, units = kg)
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CORIjjKNS — Nonsupporting Structure Component Masses
1< i< NRAD, iis the radial ring number

1< jj< NAXL, jj is the axial level number
Optional

(1) XMNSSS - Mass of steel in the cell nonsupporting structure component.
(Type = real, default = —1.1, units = kg)

(2) XMNSCP - Mass of control poison in the cell nonsupporting structure component.
(Type = real, default = —1.1, units = kg)

(3) XMNSZR - Mass of Zircaloy associated with the cell nonsupporting structure component (e.g., PWR
control rod guide tubes).
(Type = real, default = —1.1, units = kg)

(4) XMNSSX - Mass of steel oxide in the cell nonsupporting structure component.
(Type = real, default = —1.1, units = kg)

(5) XMNSZX - Mass of ZrO; in the cell nonsupporting structure component.
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(Type = real, default = —1.1, units = kg)
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CORIjjKPD - Particulate Debris Component Masses
1< i< NRAD, iis the radial ring number

1< jj < NAXL, jj is the axial level number

Optional

(1) XMPDUO - Mass of UO; in the cell particulate debris component.
(Type = real, default = 1.1, units = kg)

(2) XMPDZR - Mass of Zircaloy in the cell particulate debris component.
(Type = real, default = —1.1, units = kg)

(3) XMPDZX - Mass of ZrO: in the cell particulate debris component.
(Type = real, default = —1.1, units = kg)

(4) XMPDSS - Mass of steel in the cell particulate debris component.
(Type = real, default = —1.1, units = kg)

(5) XMPDSX - Mass of steel oxide in the cell particulate debris component.
(Type = real, default = —1.1, units = kg)

(6) XMPDCP - Mass of control poison in the cell particulate debris component.
(Type = real, default = —1.1, units = kg)

(7) XMPDIN - Mass of Inconel in the cell particulate debris component.
(Type = real, default = —1.1, units = kg)
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CORIijjYcc — Conglomerate Debris Masses
1< i< NRAD, iis the radial ring number

1< jj £ NAXL, jj is the axial level number

cc is the component identifier (any component permitted by the value of IOLDOS on input record
CORO00006 except FU)
Optional

(1) YMCCUO - Mass of UO:z in the conglomerate debris for component cc.
(Type = real, default = —1.1, units = kg)

(2) YMCCZR - Mass of Zircaloy in the conglomerate debris for component cc.
(Type = real, default = —1.1, units = kg)

(3) YMCCZX - Mass of ZrO> in the conglomerate debris for component cc.
(Type = real, default = —1.1, units = kg)

(4) YMCCSS - Mass of steel in the conglomerate debris for component cc.
(Type = real, default = 1.1, units = kg)

(5) YMCCSX - Mass of steel oxide in the conglomerate debris for component cc.
(Type = real, default = —1.1, units = kg)

(6) YMCCCP - Mass of control poison in the conglomerate debris for component cc.
(Type = real, default = —1.1, units = kg)

(7) YMCCIN - Mass of Inconel in the conglomerate debris for component cc.
(Type = real, default = —1.1, units = kg)
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CORIjj03 — Initial Component Temperatures
1< i< NRAD, iis the radial ring number
1< jj £ NAXL, jj is the axial level number
Optional if valid IREFN entered

(1) TFU - UO fuel temperature.
(Type = real, default = 1.1, units = K)

(2) TCL - Cladding temperature.
(Type = real, default = —1.1, units = K)

(3) TOS - OS “other structure” temperature. This field is ignored for IOLDOS = 0.
(Type = real, default = —1.1, units = K)

(4) TCN - Canister (CN) temperature. This field is ignored for PWR calculations (IRTYP = ‘PWR”).
(Type = real, default = —1.1, units = K)

(5) TCB - Canister (CB) temperature. If omitted, the CB component will be initialized to the CN
component temperature entered on the fourth field. This field is ignored for PWR calculations (IRTYP =
‘PWR”).

(Type = real, default = —1.1, units = K)

(6) TPD - Particulate debris temperature. If omitted, the value from reference cell IREFN is used if
IREFN is defined; otherwise, the value is set to zero.
(Type = real, default = 1.1, units = K)

(7) TSS - Supporting structure temperature.
(Type = real, default = —1.1, units = K)

(8) TNS - Nonsupporting structure temperature.
(Type = real, default = 1.1, units = K)

(9) TPB - Particulate debris temperature in the bypass. If omitted, the value from reference cell IREFN is
used if IREFN is defined; otherwise, the value is set to zero.
(Type = real, default = 1.1, units = K)
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CORijj03B —Initial PWR Component Temperatures
1< i< NRAD, iis the radial ring number

1< jj< NAXL, jj is the axial level number
Optional if valid IREFN entered

(1) TSH - Core shroud (baffle) temperature.
(Type = real, default = —1.1, units = K)

(2) TEM - Core former temperature.

(Type = real, default = —1.1, units = K)
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CORIjj04 — Equivalent Diameter Record

1< 1< NRAD, i is the radial ring number

1< jj < NAXL, jj is the axial level number
Optional if valid IREFN entered

(1) DHYCL - Cladding equivalent outside diameter.
(Type = real, default = -1.1, units = m)

(2) DHYOS - OS “other structure” equivalent diameter.
(Type = real, default = —1.1, units = m)

(3) DHYPD - Particulate debris equivalent diameter.
(Type = real, default = —1.1, units = m)

(4) DHYCNC - Canister inside equivalent diameter.
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(Type = real, default = —1.1, units = m)

(5) DHYCNB - Canister outside equivalent diameter.
(Type = real, default = —1.1, units = m)

(6) DHYSS - Supporting structure equivalent diameter.
(Type = real, default = —1.1, units = m)

(7) DHYNS - Nonsupporting structure equivalent diameter.
(Type = real, default = —1.1, units = m)

(8) DHYPB - Particulate debris equivalent diameter in the bypass of a BWR.
(Type = real, default = DHYPD, units = m)
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CORIijj05 — Cell Boundary and Flow Areas Record
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1< 1< NRAD, i is the radial ring number
1< jj £ NAXL, jj is the axial level number
Optional if valid IREFN entered

(1) ASCELR - Area of outer radial cell boundary (2 = R-DZ, where R is the outer radius of ring i and DZ
Is the axial level length of level jj).
(Type = real, default = —1.1, units = m?)

(2) AFLOWC - Channel flow area of cell.
(Type = real, default = —1.1, units = m?)

(3) AFLOWB - Bypass flow area of cell in a BWR. For a PWR (IRTYP = ‘PWR’), AFLOWB will
simply be added to AFLOWC except with cells in the barrel/baffle region (if IOLDOS = 0).
(Type = real, default = —1.1, units = m?)
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CORIjj06 — Surface Area Record

1< i< NRAD, iis the radial ring number

1< jj< NAXL, jj is the axial level number
Optional if valid IREFN entered

(1) ASFU - Fuel surface area.
(Type = real, default = —1.1, units = m?)

(2) ASCL - Cladding surface area.
(Type = real, default = -—1.1, units = m?)

(3) ASOS - OS “other structure” surface area.
(Type = real, default —1.1, units = m?)
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(4) ASCN - Total canister inside surface area. The value entered in this field will be divided equally
between the two canister components, unless specified otherwise in sensitivity coefficient array 1501.
This field is ignored for PWR calculations (IRTYP = ‘PWR”)

(Type = real, default = —1.1, units = m?)

(5) ASSS - Supporting structure surface area.
(Type = real, default = —1.1, units = m?)

(6) ASNS - Nonsupporting structure surface area.

(Type = real, default = —1.1, units = m?)
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CORIijj07 — Oxidation Shutoff and Structure Failure Control Function Record
1< i< NRAD, iis the radial ring number

1< jj< NAXL, jj is the axial level number

Optional

(1) ICFNOX - Oxidation shutoff control function. A control function value of .TRUE. will shut off
oxidation in cell ijj (e.g., to model the effects of a flow blockage) for all surfaces connected to the channel
control volume (ICVHC on record CORiIjj01).

(Type = real, default = 0 or —1, units = none)

(2) ICFLSF - Structure failure control function, used for other structure OS only. A control function
value of .TRUE. will cause the “tens” digit of the particulate debris support flag ISUP in cell ijj to be
reset to zero, thus eliminating support of any debris by “other structure.”

(Type = real, default = 0 or —1, units = none)
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CORijjFcc — Control Function Component Failure

1< i< NRAD, iis the radial ring number

1< jj< NAXL, jj is the axial level number

cc identifies the component; CL (cladding), CN (canister), and CB (canister adjacent to blade) are the
only options currently allowed.

(1) ICFAI - User number of a LOGICAL control function that enforces the collapse of the specified

component in core cell ijj.

(Type = integer, default = none, units = none)
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CORijjQcc — Control Function Heat Source

1< i< NRAD, iis the radial ring number

1< jj< NAXL, jj is the axial level number

cc is a two-character component identifier, FU, CN, CL, CB, OS, SS, NS, PD, or PB
Optional

(1) ICFQ - User number of a REAL control function whose value specifies an additional heat source (in
W) to be added to component cc in core cell ijj.
(Type = integer, default = none, units = none)
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CORIjjKCN - Canister (CN) Component Masses

CORIjjKCB — Canister (CB) Component Masses

CORIjjKSH — PWR Core Shroud Component Masses

CORIjjKFM — PWR Core Former Component Masses

CORIjjKPB — Particulate Debris Component Masses in Bypass
CORIijjO4A — Canister Equivalent Diameter Record

CORIjj04B — PWR Shroud and Former Equivalent Diameter Record
CORIijjO6A — Canister Surface Area Record

CORIjj06B — PWR Shroud and Former Surface Area Record
CORIijjBK — Core Blockage Enhancement Factor in a Single Cell
CORIijjDX — Particulate Debris Exclusion Parameters in a Single Cell
CORIjjNS — Support Rule for NS in a Single Cell

CORIjjSS — Loading and Failure Rule for SS in a Single Cell
CORRIjjPC — Pool Heat Transfer from Bottom/Top of SS Plates in a Radial Ring

CORRIjjPR —Downward Radiation from SS to Pool or to Lower Head in a Radial Ring
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CORLHDKKk — Lower Head Structure Record

01 < kk < NLHT, Kk is the lower head segment number
Required

(1) IS - Segment number.
(Type = integer, default = none, units = none)

(2) TLH - Initial temperature of lower head nodes in head segment IS.
(Type = real, default = none, units = K)

(3) RADLH - Outer radius of head segment IS.
(Type = real, default = none, units = m)

(4) ICVCAV - Reactor cavity control volume number.

(Type = integer, default = none)
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CORLHNNN — Lower Head Nodalization Record
1< nn < NLH-1, nn is a sequencing identifier for the lower head mesh layers
Optional

(1) MATLH - Material name from the MP package database or a user-defined material that is present in
this mesh of the lower head.
(Type = character*24, default = none, units = none)
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(2) DZHEAD - Distance from inner surface of lower head to outer boundary of this mesh layer.
(Type = real, default = none, units = m)

(3) MATCYL - Material name from the MP package database or a user-defined material that is present in
this mesh of the lower vessel cylinder.
(Type = character*24, default = none, units = none)

(4) DZWALL - Distance from inner surface of lower head to outer boundary of this mesh layer.
(Type = real, default = none, units = m)
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CORPENNN — Lower Head Penetration Record
01 < nn< NPNTOT, nn is the penetration number
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Required if NPNTOT >0

(1) IPNREF - Reference penetration number.
(Type = integer, default = none, units = none)

(2) IRP - Radial ring where this representative penetration is located.
(Type = integer, default = none, units = none)

(3) XMPN - Total mass of structures represented by this penetration.
(Type = real, default = none, units = kg)

(4) TPN - Initial temperature of representative penetration.
(Type = real, default = none, units = K)

(5) ASPN - Total surface area of structures represented by this penetration, based on the height DZ of the
bottom axial level.
(Type = real, default = none, units = m?)

(6) AXPN - Total effective conduction area of structures represented by this penetration at junction with
the lower head, which is used to control heat transfer between head and penetration.
(Type = real, default = none, units = m?)

(7) DFLPN - Initial diameter of failure opening for ejection of molten core materials (may represent
single or multiple tube failures).
(Type = real, default = none, units = m)
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CORTINxx — Inlet Temperature Specification Record

"xx” can be anything

(1) IVOL - Core control volume number.
(Type = integer, default = none, units = none)

(2) ITUP - Inlet temperature specification for volume IVOL for upflow.
= 0 Use exit temperature for next-lower control volume. (This is the default for all volumes not
appearing on CORTIN records.)
= 1000 Disable dT/dz model for this volume.
= 2000 Use the model employed for IDTDZ = 0. (Must also specify ITDN = 2000.)
> 0 Use temperature of volume ITUP < 999,
< 0 Use value of control function —ITUP < 999.
(Type = integer, default = 0, units = none)

(3) ITDN - Inlet temperature specification for volume IVOL for downflow.

= 0 Use exit temperature for next-higher control volume.

(This is the default for all volumes not appearing on CORTIN records.)

Other options are the same as for ITUP.

(Type = integer, default = 0, units = none)
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CORVOLXxxx — Ring Flow Area Control Functions
XXX can be any three digit integer
Optional

(1) IVOL - The CVH control volume number for which the control functions on this record apply.
(Type = integer, default = none, units = none)

(2) ICFVOL (1)

- The number of the REAL control function from which the unblocked flow area of ring 1 is to be
obtained.

(Type = integer, default = none, units = none)

(3) ICFVOL (2)

- The number of the REAL control function from which the unblocked flow area of ring 2 is to be
obtained.

(Type = integer, default = none, units = none)
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ICFVOL (NRAD+1)

- The number of the REAL control function from which the unblocked flow area of ring NRAD is to be
obtained.

(Type = integer, default = none, units = none)
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COREDVO01 - Edit Flags Record
Optional

(1) ITEMP - Temperature edit flag.
(Type = integer, default = 1, units = none)

(2) IMASS - Mass edit flag.
(Type = integer, default = 1, units = none)

(3) IVOL - Volume edit flag.
(Type = integer, default = 0, units = none)

(4) IASUR - Surface area edit flag
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(Type = integer, default = 0, units = none)

(5) IPMV - Component masses plot flag
(Type = integer, default = 0, units = none)

(6) IPOW - Decay heat/fission power edit flag
(Type = integer, default = 0, units = none)
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CORHTRxx — Added COR Heat Transfer Path

CORXFUMAT - Extra Fuel Material Record

CORCLMAT —Cladding Material Record

CORCNMAT —Canister Material Record

CORSHMAT —Core Shroud Material Record

CORMATX — Core Material Specification Record
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CORDTCO01 — COR Package Time Step Control Record

Optional

(1) DTMPCR - Maximum allowed temperature increase of a component during a COR package time
step.
(Type = real, default = 30.0, units = K)

(2) DTCMIN - Minimum COR package time step allowed.
(Type = real, default = 0.001, units = s)

(3) NSUBMX - Maximum number of COR package subcycles during a single system cycle.
(Type = integer, default = 64, units = none)
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CORTSTO1 — Physics On/Off Switches
Optional

(1) IRAD - Disable switch for radiation model, including radiation-to-steam, (regardless of the value of
switch number 8).
(Type = integer, default = 0, units = none)

(2) ICND - Disable switch for conduction model.
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(Type = integer, default = 0, units = none)

(3) ICNV - Disable switch for convection model.
(Type = integer, default = 0, units = none)

(4) IOXD - Disable switch for all oxidation models, including the B4C reaction (regardless of the value of
switch number 7).
(Type = integer, default = 0, units = none)

(5) IDRP - Disable switch for candling model.
(Type = integer, default = 0, units = none)

(6) ITDZ - Disable switch for core dT/dz model.
(Type = integer, default = 0, units = none)

(7) 1B4C - Disable switch for B4C reaction model, if not already disabled by switch 4.
(Type = integer, default = 0, units = none)

(8) IRDS - Disable switch for radiation-to-steam model, if not already disabled by switch 1.
(Type = integer, default = 0, units = none)

(9) IDEJ - Disable switch for solid debris ejection model.
(Type = integer, default = 0, units = none)

(10) ISPR - Disable switch for radial relocation model.
(Type = integer, default = 0, units = none)

(11) 10XS - Disable switch for oxidation of unquenched submerged surfaces not already disabled by
switch 4.
(Type = integer, default = 0, units = none)

(12) IMPMOD - Disable inclusion of molten pool models.
(Type = integer, default = 0, units = none)

(13) IMPHT - Disable treatment of molten pool heat transfer.
(Type = integer, default = 0, units = none)

(14) IMPSTR - Disable treatment of molten pool stratification.
(Type = integer, default = 0, units = none)

(15) IMPPRT - Disable partition of RNs between stratified molten pools.
(Type = integer, default = 0, units = none)
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Number Description
1001 -1299 | Oxidation and heat transfer parameters
13011399 | Fission power parameters

1401 - 1499 | Numerical control parameters
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1501 - 1599 | Geometric parameters
1600 — 1699 | Lower-head mechanical model parameters
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1001 — Zircaloy Oxidation Rate Constant Coefficients
1002 — Steel Oxidation Rate Constant Coefficients
1003 — Gaseous Diffusion Oxidation Coefficients
1004 — Oxidation Cutoff Temperatures
1005 — B4C Reaction Model Parameters
1006 — B4C Reaction Rate Parameters
1007 — Ring Minimum Flow Area Fractions
1010 — Material Dissolution Rate Coefficients
1011 — Eutectic Reaction Temperatures
1020 — Radial Relocation Model Parameters
1021 — Channel-Bypass Relocation Time Constant
1030 — dT/dz Model Parameters
1101 — Fuel-Cladding Gap Emissivities
1102 — Steel Emissivity
1103 — Particulate Emissivity
1104 — Oxidized Zircaloy Emissivity
1131 — Molten Material Holdup Parameters
1132 — Core Component Failure Parameters
1141 — Core Melt Breakthrough Candling Parameters
1151 — Conglomerate Debris Surface Area Coefficients
1152 — Surface-to-Volume Ratio for Fluid
1200 — Smoothing of Heat-Transfer Coefficients
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1212 — Laminar Nusselt Numbers

1213 — Laminar Developing Flow

1214 — Turbulent Forced Convective Flow in Tubes

1221 — Laminar Free Convection between Parallel Vertical Surfaces

1222 — Turbulent Free Convection between Parallel Vertical Surfaces

1231 — Forced Convective Flow over a Spherical Particle

1232 — Free Convective Flow over a Spherical Particle

1241 — Simplified Nucleate Boiling Curve

1242 — Simplified Transition Film Boiling Curve

1244 — Debris Dry-Out Heat Flux Correlation

1245 — Downward-Facing Lower Head Heat Transfer Correlations

1246 — Heat Transfer Coefficient, Lower Head to Atmosphere

1250 — Conduction Enhancement for Molten Components

1260 — Quench Model Parameters

1270 — Flow Regime Map Parameters

1280 — Nusselt-Rayleigh Correlation for Molten Pool

1281 — Molten Pool Convection Inertial Time Constant

1290 — Molten Pool Convection Model Directional Parameters
il 3 SO olg Comolis cuf g -Y-19-4-F

1301 — Chexal-Layman Fission Power/Liquid Level Correlation

1311 — Materials Fission Power Absorption Efficiencies

1312 — Component Fission Power Absorption Parameters

1321 — Material Absorption Efficiencies for Decay Heat

1322 — Component Decay Power Absorption Parameters
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1401 — Time Step Control Parameters
1402 — Candling Control Parameter
i (5l ol ol cul ps —F-17-9-F
1501 — Canister Mass/Surface Area Splits
1502 — Minimum Component Masses
1503 — Core Blockage Parameters
1505 — Core Blockage Parameters
1504 — Core Cell Volume Consistency Tolerances
39551y Mhdma Sy iy (SuilSe Joto Sl <l b —0-17-9-F
1600 — Model Parameters
1601 — Larson-Miller Creep-Rupture Parameters for Vessel Steel
1602 — Vessel Steel Elastic Modulus Parameters
1603 — Vessel Steel Yield Stress Parameters
003,105 o sl (Sl Joko Sl cul i —F-15-4-F
1604 — Larson-Miller Creep-Rupture Parameters for Support Structures
1605 — Internal Steel Elastic Modulus Parameters

1606 — Internal Steel Yield Stress Parameters
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COR-MZR02-SS.n

Intact supporting structure (SS) ZrO2 mass in cell n. (kg)

COR-MSSOX-SS.n

Intact supporting structure (SS) steel oxide mass in cell n. (kg)

COR-MSS-NS.n Intact supporting structure (NS) steel mass in cell n. (kg)
COR-MCRP-NS.n Intact other structure (OS) control poison mass in cell n. (kg)
COR-MZR-NS.n Intact supporting structure (NS) Zircaloy mass in cell n. (kg)

COR-MZR0O2-NS.n

Intact supporting structure (NS) ZrO2 mass in cell n. (kg)

COR-MSSOX-NS.n

Intact supporting structure (NS) steel oxide mass in cell n. (kg)

Parameter Type | Description (Unit)
COR-MCRP.n p Total control poison mass in cell n. (kg)
COR-MCRP-TOT p Total control poison in core. (kg)
COR-MINC.n p Total Inconel mass in cell n. (kg)
COR-MINC-TOT p Total Inconel in core. (kg)
COR-MSS.n p Total steel mass in cell n. (kg)
COR-MSSOX.n p Total steel oxide mass in cell n. (kg)
COR-MSS-TOT p Total steel in core. (kg)
COR-MSX-TOT p Total steel oxide in core. (kg)
COR-MUO2.n p Total UO2 mass in cell n. (kg)
COR-MUO2-TOT p Total UOz2in core. (kg)
COR-MZR.n p Total Zircaloy mass in cell n. (kg)
COR-MZR0O2.n p Total ZrO2 mass in cell n. (kg)
COR-MZR-TOT p Total Zircaloy in core. (kg)
COR-MZX-TOT p Total ZrO2in core. (kg)
COR-MSS-SS.n c Intact supporting structure (SS) steel mass in cell n. (kg)
COR-MZR-SS.n c Intact supporting structure (SS) Zircaloy mass in cell n. (kg)

c

c

c

c

c

c

c

c

COR-MSS-SH.n

Intact PWR core shroud (SH) steel mass in cell n. (kg)

COR-MSS-FM.n

c

Intact PWR core former (FM) steel mass in cell n. (kg)

In the following four variables only, character strings are required for material m and component k, instead of
integers. Acceptable strings for material are MUO2, MZR, MSS, MINC, MZR0O2, MSSOX, and MCRP.
(Interpretation is as in previous variables). Acceptable strings for component are FU, CL, CN, CB, OS, SS, NS,
SH, FM, PB, and PD. These four control function arguments are always active, but the corresponding plot
variables are active only if IPMV has been set to 1 on MELCOR input record COREDVO01.
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Parameter Type | Description (Unit)
COR-DC.m.k.n pc Conglomerate debris mass for material m on component k in cell n. (kg)
COR-PB.m.n pc Particulate debris mass for material m in bypass of cell n. (kg)
COR-PD.m.n pc Particulate debris mass for material m in cell n. (kg)
Total mass (intact plus conglomerate) of material m in component k in cell n.
COR-M.m.k.n pc | If FU contains optional additional materials, their masses are available through
this variable. (kg)
COR-MUO2-FU.n c Intact fuel UO2 mass in cell n. (kg)
COR-MZR-CL.n c Intact cladding Zircaloy mass in cell n. (kg)
COR-MZR-CN.n c Intact canister (including CB) Zircaloy mass in cell n. (kg)
COR-MSS-0S.n c Intact other structure (OS) steel mass in cell n. (kg)
COR-MCRP-0S.n c Intact other structure (OS) control poison mass in cell n. (kg)
COR-MZR0O2-CL.n c Intact cladding ZrO2 mass in cell n. (kg)
COR-MZR0O2-CN.n c Intact canister (including CB) ZrO2 mass in cell n. (kg)
COR-MSSOX-0S.n c Intact other structure steel oxide mass in cell n. (kg)
In the following variables, “debris” includes particulate and conglomerate.
COR-MUO2-DB.n c Total UO2 debris mass in cell n. (kg)
COR-MZR-DB.n c Total Zircaloy debris mass in cell n. (kg)
COR-MSS-DB.n c Total steel debris mass in cell n. (kg)
COR-MZR0O2-DB.n c Total ZrO2 debris mass in cell n. (kg)
COR-MSSOX-DB.n c Total steel oxide debris mass in cell n. (kg)
COR-MCRP-DB.n c Total control poison debris mass in cell n. (kg)
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Parameter Type | Description (Unit)

COR-AFLMIN.m.n C Minimum flow area open between core cells m and n, inclusive (channel and
bypass combined for BWR). (m?)

COR-VOL-FLU.n c Volume of fluid (“empty volume”) in cell n (total for BWR). (m®)

COR-VOL-FLUB.n c Volume of fluid in bypass of cell n (zero for PWR). (m®)

COR-VOL-FLUC.n c Volume of fluid in channel of cell n (total for PWR). (m?®)

Unlike MELCOR 1.8.5,

the following plot variables are always active in MELCOR 1.8.6.

COR-VOLF-FU.n

Intact fuel volume fraction in cell n. (none)

COR-VOLF-CL.n

Cladding volume fraction in cell n. (none)

COR-VOLF-CN.n

Canister volume fraction in cell n. (none)

COR-VOLF-0OS.n

OS “other structure” volume fraction in cell n. (none)

COR-VOLF-SS.n

Supporting structure volume fraction in cell n. (none)

COR-VOLF-NS.n

T | O |TC|T|T | T

Nonsupporting structure volume fraction in cell n. (none)
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Parameter Type | Description (Unit)
COR-VOLF-PB.n p Particulate debris volume fraction in bypass of cell n. (none)
COR-VOLF-PD.n p Particulate debris volume fraction in cell n. (none)
COR-VOLF-FLB.n p Fluid volume fraction in cell bypass of cell n. (none)
COR-VOLF-FLC.n p Fluid volume fraction in channel of cell n (BWR only). (none)
COR-VOLF-FL.n p Fluid volume fraction in cell n. (none)
COR-VOLF-SH.n p PWR core shroud volume fraction in cell n. (none)
COR-VOLF-FM.n p PWR core former volume fraction in cell n. (none)
COR-VOLF-MP1.n p Molten pool 1 (oxide) volume fraction in cell n. (none)
COR-VOLF-MB1.n p Molten pool 1 (oxide) volume fraction in bypass of cell n. (none)
COR-VOLF-MP2.n p Molten pool 2 (metallic) volume fraction in cell n. (none)
COR-VOLF-MB2.n p Molten pool 2 (metallic) volume fraction in bypass of cell n. (none)
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Parameter Type | Description (Unit)

COR-TFU.n pc Temperature of UO2in cell n. (K)

COR-TCL.n pc Temperature of Zircaloy cladding in cell n. (K)

COR-TCN.n pc Temperature of canister (the part not adjacent to the control blade) in cell n. (K)
COR-TCB.n pc Temperature of canister adjacent to control blade. (K)

COR-TOS.n pc Temperature of OS “other structure” in cell n. (K)

COR-TSS.n pc | Temperature of supporting structure in cell n. (K)

COR-TNS.n pc Temperature of nonsupporting structure in cell n. (K)

COR-TPB.n pc Temperature of particulate debris in bypass cell n. (K)

COR-TPD.n pc | Temperature of particulate debris in cell n. (K)

COR-TSVC.n pc Local channel fluid temperature seen by cell n. (K)

COR-TSVB.n pc Local bypass fluid temperature seen by cell n. (K)

COR-MLTFR.n.m.k c Melt fraction of material number m in component number k in cell n. (none)
COR-TSH.n pc Temperature of PWR core shroud in cell n. (K)

COR-TFM.n pc Temperature of PWR core former in cell n. (K)

COR-TMP1.n c Temperature of molten pool 1 material in cell n. (K)

COR-TMP2.n c Temperature of molten pool 2 material in cell n. (K)

COR-TMBL1.n c Temperature of molten pool 1material in bypass of cell n. (K)
COR-TMBL1.n C Temperature of molten pool 2 material in bypass of cell n. (K)
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Parameter Type | Description (Unit)

COR-ENERGY-TOT pc Total internal energy in COR package. (J)

COR-EFPD-TOT pc Total cumulative fission power and decay heat generated in core. (J)

COR-EMWR-TOT pc Total cumulative oxidation heat generated in core. (J)

COR-EBAC-TOT pc Total cumulative heat from B4C reactions in core. (J)

COR-ECNV-TOT pc Total cumulative energy transfer to CVH package. (J)

COR-EBND-TOT pc Total cumulative energy transfer to HS package. (J)

COR-EFPD-RAT pc Total fission power and decay heat generation rate in core. (W)

COR-EMWR-RAT pc Total oxidation heat generation rate in core. (W)

COR-EB4C-RAT pc Total heat generation rate from B4C reactions in core. (W)

COR-ECNV-RAT pc Total convective heat generation rate in core. (W)

COR-EBND-RAT pc Total radiative heat transfer rate to boundary heat structures. (W)

COR-QCNV.m pc Heat transfer rate (including radiation) to atmosphere in fluid volume
m. (W)

COR-EBND-RAT-RADIAL.ia c Radiative heat transfer rate to radial boundary heat structure in level
ia. (W)

COR-EBND-RAT-AXIAL.ir C Radiative heat transfer rate to axial boundary heat structure in ring ir.
(W)

COR-HTCLH.i p Heat transfer coefficient from ring i of lower head to water pool.
(W/m?K)

COR-HTCLH-AVE p Average heat transfer coefficient from lower head to water pool.
(W/m?K)

COR-QFLXLH.i p Heat flux from ring i of lower head to water pool. (W/ m?)

COR-QFLXLH-AVE p Average heat flux from lower head to water pool. (W/ m?)

COR-QTOTLH.i p Cumulative heat transferred from ring i of lower head to water pool.
Q)

COR-QTOTLH-TOT p Total cumulative heat transferred from lower head to water pool. (J)
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Parameter Type | Description (Unit)
COR-SS-LOAD.n c Load supported by supporting structure (SS) in cell n. (kg)
COR-SS-STRESS.ijj pc Maximum component of stress in SS in core cell ijj. (Pa)

COR-SS-DAMAGE.ijj pc Damage fraction (fraction of damage that will produce failure) for SS in core
cell ijj. (none)

COR-SS-TLEFT.ijj pc Remaining life for SS in core cell ijj (for unchanged temperature and load). (S)
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Parameter Type | Description (Unit)

COR-DMH2-TOT p Total cumulative hydrogen production in core from all oxidation processes. (kg)

COR-DMH2-SS p Total cumulative hydrogen production by oxidation of stainless steel in core. (kg)

COR-DMH2-ZIRC p Total cumulative hydrogen production by oxidation of Zircaloy in core. (kg)

COR-DMH2-B4C p Total cumulative hydrogen production by oxidation of boron carbide in core. (kg)

COR-DMCO-TOT p Total cumulative carbon monoxide production in core. (kg)

COR-DMCO2-TOT p Total cumulative carbon dioxide production in core (available only for MCRP =
‘B4C"). (kg)

COR-DMCH4-TOT p Total cumulative methane production in core (available only for MCRP = ‘B4C”).

(kg)
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Parameter Type

Description (Unit)

COR-ZQ-k.n c

Position of the quench front on the surface of component k in cell n. It is returned as
the elevation of the bottom of the cell if the entire surface is unquenched and as the
elevation of the top of the cell if it is quenched. This is also available as a plot variable,
for k= CL only. (m)

COR-TQ-k.n c

Temperature of the quenched portion of the surface of component k in cell n. If there
is no quench front in the core cell, it is returned as the average temperature. This is also
available as a plot variable, for k = CL only. (K)

COR-TUQ-k.n c

Temperature of the unquenched portion of the surface of component k in cell n. If
there is no quench front in the core cell, it is returned as the average temperature. This
is also available as a plot variable, for k = CL only. (K)
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Parameter Type | Description (Unit)

COR-TPN.n

Pc

Temperature of penetration n. (K)

In the following three variables, ijj refers to node jj of ring i, where jj = 01 is on the outside of the lower head.
(Although nodal information on CORLHNnNN records is entered from inside to outside, the nodes are actually
numbered in the opposite direction.)
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Parameter Type | Description (Unit)

COR-TLH.ijj pc Temperature of vessel lower head node. (K)
COR-VSTRAIN.ijj p Plastic strain in vessel lower head node. (dimensionless)
COR-VSTRESS.ijj p Stress in vessel lower head node. (Pa)

COR-ABRCH c Total flow area of vessel breach. (m?)
COR-MEJEC-TOT p Total debris mass ejected through vessel breach. (kg)
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Parameter Type | Description (Unit)
COR-T- LP-MP1.1 p Temperature of lower plenum convecting molten oxidic pool in channel. (K)
COR-T- LP-MP1.2 p Temperature of lower plenum convecting molten oxidic pool in bypass. (K)
COR-T- LP-MP2.1 p Temperature of lower plenum convecting metallic molten pool in channel.
(K)
COR-T- LP-MP2.2 p Temperature of lower plenum convecting metallic molten pool in bypass.
(K)
COR-T- UP-MP1.1 p Temperature of upper core convecting oxidic molten pool in channel. (K)
COR-T- UP-MP1.2 p Temperature of upper core convecting oxidic molten pool in bypass. (K)
COR-T- UP -MP2.1 p Temperature of upper core convecting metallic molten pool in channel. (K)
COR-T-UP-MP2.2 p Temperature of upper core convecting metallic molten pool in bypass. (K)
COR-M-LP-MP1.1 p Total mass of lower plenum convecting oxidic molten pool in channel. (kg)
COR-M-LP-MP1.2 p Total mass of lower plenum convecting oxidic molten pool in bypass. (kg)
COR-M-LP-MP2.1 p Total mass of lower plenum convecting metallic molten pool in channel.
(kg)
COR-M- LP-MP2.2 p Total mass of lower plenum convecting metallic molten pool in bypass. (kg)
COR-M-UP-MP1.1 p Total mass of upper core convecting oxidic molten pool in channel. (kg)
COR-M-UP-MP1.2 p Total mass of upper core convecting oxidic molten pool in bypass. (kg)
COR-M- UP-MP2.1 p Total mass of upper core convecting metallic molten pool in channel. (kg)
COR-M-UP-MP2.2 p Total mass of upper core convecting metallic molten pool in bypass. (kg)
COR-MP-V-COR1.1 p Volume of upper core convecting oxidic molten pool in channel. (m?)
COR-MP-V-COR1.1 p Volume of upper core convecting molten oxidic pool in bypass. (m?)
COR-MP-V-COR2.1 p Volume of upper core convecting metallic molten pool in channel. (m?)
COR-MP-V-COR2.2 p Volume of upper core convecting metallic molten pool in bypass. (m?3)
COR-MP-V-LP1.1 p Volume of lower plenum convecting oxidic molten pool in channel. (mq)
COR-MP-V-LP1.1 p Volume of lower plenum convecting oxidic molten pool in bypass. (m?)
COR-MP-V-LP2.1 p Volume of lower plenum convecting metallic molten pool in channel. (m?)
COR-MP-V-LP2.2 p Volume of lower plenum convecting metallic molten pool in bypass. (m?)
COR-MP-RA-COR1.1 p Rayleigh number of upper core convecting oxidic molten pool in channel.

(m°)
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Parameter Type | Description (Unit)

COR-MP-RA-COR1.1 p Vol Rayleigh number of upper core oxidic convecting molten pool in
bypass. (m?®)

COR-MP-RA-COR2.1 p Rayleigh number of upper core convecting metallic molten pool in channel.
(m®)

COR-MP-RA-COR2.2 p Rayleigh number of upper core convecting metallic molten pool in bypass.
(m®)

COR-MP-RA-LP1.1 p Rayleigh number of lower plenum convecting oxidic molten pool in
channel. (m®)

COR-MP-RA-LP1.1 p Rayleigh number of lower plenum convecting oxidic molten pool in bypass.
(m?)

COR-MP-RA-LP2.1 p Rayleigh number of lower plenum convecting metallic molten pool in
channel. (m?)

COR-MP-RA-LP2.2 p Rayleigh number of lower plenum convecting metallic molten pool in
bypass. (m?)

COR-MPr-UP-CH-OX.n p Mass of radionuclides in upper plenum oxide molten pool in cell n. (kg)

COR-MPr-UP-CH-MT.n p Mass of radionuclides in upper plenum metallic molten pool in cell n. (kg)

COR-MPr-UP-BY-0OX.n p Mass of radionuclides in upper plenum oxide molten pool in bypass in cell
n. (kg)

COR-MPr-UP-BY-MT.n p Mass of radionuclides in upper plenum metallic molten pool in bypass in
cell n. (kg)

COR-MPr-LP-CH-OX.n p Mass of radionuclides in lower plenum oxide molten pool in cell n. (kg)

COR-MPr-LP-CH-MT.n p Mass of radionuclides in lower plenum metallic molten pool in cell n. (kg)

COR-MPr-LP-BY-OX.n p Mass of radionuclides in lower plenum oxide molten pool in bypass in cell
n. (kg)

COR-MPr-LP-BY-MT.n p Mass of radionuclides in lower plenum metallic molten pool in bypass in

cell n. (kg)

Ouﬁ)l.o.«i) ‘SLQW —Ye—YV-A-¥

loads SLITYY ol Joaz ;o <8 505 Lo 4 bogy o (sl psio

COR w35 035 ylovis W oYY o )l Jgoa

Parameter Type | Description (Unit)

COR-DT p COR package time step. ()

COR-NCYCLE p Total number of COR package subcycles. (none)

COR-CPU p Total CPU usage by run portion of COR package. (s)

COR-MASSERR p Total mass error for COR package. (kg)

COR-ENERGYERR p Total energy error for COR package. (J)

COR-REL-ENGY-ERR p COR relative energy error, defined as COR-ENERGYERR/COR-ENERGY -

TOT (dimensionless)

PEY S YPE amio
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ANG

L

Parameter Type | Description (Unit)

COR-REL-ENGY-ERM p COR relative energy error, modified to include enthalpy of mass transfer to
HS, defined as CORENERGYERR/(COR-ENERGY-TOT + debris to CAV)
(dimensionless)

COR-MASS-DISCARD c Total accumulated mass of discarded components of “negligible” mass. (kg)

COR-ENGY-DISCARD c Total accumulated energy associated with discarded components of
“negligible” mass. (J)

COR &ws (6999 digos —VA-4-F¥

gl VY 5 eleds dil> an (g5l (ganez> b COR &y (gl MELGEN i3y (5995 Jle Jold iz (nl
oo 50 005 )lgS5 e S5l soS slawi .l a8, IS 4y 00 lagSS e g 0l Iy laojle e ol jo el (5585w

a2t 4 boye Jlie onl ol oud a5, 5 5 O B Y el o J5uS sleale gole sladls) niolagSs gl )

* GENERAL CORE INPUT

*
*
COR00000
*
*
COR00001
*
*
COR00002
*
*
COR00003
*
*
COR00004
*
*
COR00005
*
*
COR00006
*
*
COR0O0007
*
*

COR00009
*

L (28lg 95T,

NRAD NAXL NTLP NCVOL NLH NPNTOT

3 12 6

RFUEL

RCLAD
0.005207 0.0061341 0.0001143 0.016

3 5 3

DRGAP PITCH DXCAN DXSS DZLH

0.00254 0.0012 0.2254

IRTYP MCRP
BWR B4C
FCNCL FSSCN FCELR FCELA FLPUP
0.25 0.95 0.25 0.25 0.25
NTPCOR ICFFIS ICFGAP
101 -51 61
HFRZFU HFRLIR HFRZSS HFRLIX HFRZSX HFRZCP
2000.0 2000.0 2000.0 2000.0 2000.0 2000.0
IEUMOD
1

MTUOZR MTZXZR MTSXSS MTCPSS FUOZR FZXZR FSXSS FCPSS

* CELL ELEVATIONS

*
CORZ0101

CORZ0201

1 2 2 2 0.2 1.0 1.0 0.0
HDBPN HDBLH TPFAIL CDISPN
500.0 500.0 1273.15 1.0
Z Dz PORIN PORDP
0.0 1.2954 0.0 0.3 * PORIN NOT USED
1.2954 0.9803 0.0 0.3

FSY 1 YYD asio
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ME
CORZ0301  2.2757 O
CORZ0401  3.2560 0
CORZ0501  4.2363 0
CORZ0601  5.2166 0
CORZ0701  5.4943 0
CORZ0801  6.1293 0
CORZ0901  6.7643 0
CORZ1001  7.3993 0
CORZ1101  8.0343 0
CORZ1201  8.6693 0
*
* CELL AXIAL BOUNDARY
* ASCELA
CORR0101  5.729
CORR0201  5.729
CORR0301  5.729

*

LCOR _siluwlne o b LT 15y g
.9803 0.0 0.3
.9803 0.0 0.3
.9803 0.0 0.3
.2777 0.0 0.3
.635 0.0 0.3
.635 0.0 0.3
.635 0.0 0.3
.635 0.0 0.3
.635 0.0 0.3
.635 0.0 0.3
AREAS

* OUTER BOUNDARY HEAT STRUCTURES

CORZ0102 10001
CORZ0202 10002
CORZ0302 10003
CORZ0402 10004
CORZ0502 10005
CORZ0602 10006
CORZ0702 10207
CORZ0802 10208
CORZ0902 10209
CORZ1002 10210
CORZ1102 10211
CORZ1202 10212

*

* ISUP NOT USED FOR IOLDOS=0

* UPPER BOUNDARY HEAT STRUCTURES AND LOWER HEAD FAILURE CF'S

CORR0102 10301 52
CORR0202 10302 53
CORR0302 10303 54

*

* AXTAL POWER DENSITY PROFILE

CORZ0703
CORZ0803
CORZ0903
CORZ1003
CORZ1103

CORZ1203
*

[eNeN I o Ne]

.75
.90
.20
.20
.90
.75

* RADIAL POWER DENSITY PROFILE

CORR0103 1
CORR0203 0.
CORR0303 0.

*

*
*
*
*
COROOONS
*

FSY 5l YFS amio

2
9
75

SS AND NS OPTIONS

BLADE *

TREAT ALL NS IN INPUT AS CONTROL BLADE

NOT REQUIRED, SINCE DEFAULT FOR BWR
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* TREAT ALL SS IN INPUT AS COLUMN, EXCEPT FOR LEVEL 6.
* LEVEL 6 TO BE TREATED AS PLATEB
*

*
COR000SS

* THICK SPACE AKMB

CORZ06SS
*

XNUM RADO RADI
COLUMN 50.0 0.14 0.13
PLATEB 0.08 0.3 0.15

LOWER PLENUM INPUT

*
*
* CRD HOUSING - *** NOTE:
*
*

COR10101

COR101KFU

*
*

IREFN ICVHC ICVHB
=1 100 100
0.0
TFU TCL TOS TCN TCB

* AKMB INCREASED FOR HOLES

TPD

TSS

TNS

COR10103 560.0 560.0 560.0 560.0 560.0 560.0 560.0 560.0

*
*
COR10104
*
*
COR10105
*
*
COR10106
*
COR20101
COR20105
*
COR30101

COR30105
*

*
COR10201

COR102KSS

COR10203
COR10204
COR10205
COR10206
COR10301
COR10401
COR10501
*

COR20201
COR20205

COR20301
COR20401
COR20501
*

COR30201
COR30205
COR30301
COR30401

1.0 1.0 0.005 1.0 1.0
ASCELR AFLOWC AFLOWB
10.99 5.729 0.0

ASFU ASCL ASOS ASCN ASSS ASNS

0.0 0.0 0.0 0.0 0.0 0.0
101 * REFERENCE TO CELL
15.54

101 * REFERENCE TO CELL
21.98
CR GUIDE TUBES (185)
-1 100 100

1750.0

560.0 560.0 560.0 560.0 560.0
1.0 1.0 0.005 1.0 1.0
8.3177 5.5039 0.0

0.0 0.0 0.0 0.0 106.1
102 * REFERENCE TO CELL
102 * REFERENCE TO CELL
102 * REFERENCE TO CELL
102 * REFERENCE TO CELL
11.763
202 * REFERENCE TO CELL
202 * REFERENCE TO CELL
202 * REFERENCE TO CELL
102 * REFERENCE TO CELL
16.6354

302 * REFERENCE TO CELL
302 * REFERENCE TO CELL

FSY 1 YPY asio

1.

101

101

560.

102
102
102

102

202
202
202

102

302
302

0

FOR

FOR

0 560.0 560.
40

FOR
FOR
FOR

FOR

FOR
FOR
FOR

FOR

FOR
FOR

DHYCL DHYOS DHYDP DHYCNC DHYCNB DHYSS DHYNS

1.0

MISSING

MISSING

0.3

MISSING
MISSING
MISSING

MISSING

MISSING
MISSING
MISSING

MISSING

MISSING
MISSING

ALL MASS INPUT WITH PENETRATION INPUT

* EMPTY: EXPLICITLY SPECIFY COMPONENT OF ZERO MASS

INPUT

INPUT

INPUT
INPUT
INPUT

INPUT

INPUT
INPUT
INPUT

INPUT

INPUT
INPUT
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COR30501
*

* LOWER CORE SUPPORT STRUCTURE (FUEL SUPPORT PIECES, CORE PLATE,

302 * REFERENCE TO CELL 302 FOR MISSING INPUT

* AND FUEL ASSEMBLY NOSE PIECES)

COR10601
COR106KSS
COR10603
COR10604
COR10605
COR10606
COR20601
COR20605
COR30601

COR30605
*

* CORE INPUT

*

COR10701
COR107KFU
COR107KCL
COR107KNS
COR107KCN
COR107KCB
COR10703
COR10704
COR10705
COR10706
COR10801
COR10803
COR10901
COR10903
COR11001
COR11003
COR11101
COR11103
COR11201
COR11203
*
COR20701
COR20705
COR20801
COR20901
COR21001
COR21101
COR21201
*
COR30701
COR30705
COR30801
COR30901
COR31001
COR31101

COR31201
*

* LOWER HEAD INPUT

=1 100 100
5000.0
560.0 560.0 560.0 560.0 560.0 560.0 560.0 560.0
1.0 1.0 0.005 1.0 1.0 0.15 1.0
2.356 3.4585 0.0
0.0 0.0 0.0 0.0 50.0 0.0
106 * REFERENCE TO CELL 106 FOR MISSING INPUT
3.332
106 * REFERENCE TO CELL 106 FOR MISSING INPUT
4.712
=1 101 102
9360.0
1968.0
596.0 99.2
730.0
730.0
595.0 560.0 560.0 560.0 560.0 560.0 560.0 560.0
0.005 1.0 0.005 0.005 0.003 1.0 0.003
5.3879 2.65 0.8
328.0 399.0 0.0 86.7 0.0 127.0
107 * REFERENCE TO CELL 107 FOR MISSING
595.0 560.0 560.0 560.0
107 * REFERENCE TO CELL 107 FOR MISSING
595.0 560.0 560.0 560.0
107 * REFERENCE TO CELL 107 FOR MISSING
595.0 560.0 560.0 560.0
107 * REFERENCE TO CELL 107 FOR MISSING
595.0 560.0 560.0 560.0
107 * REFERENCE TO CELL 107 FOR MISSING
595.0 560.0 560.0 560.0
107 * REFERENCE TO CELL 107 FOR MISSING
7.6196
207 * REFERENCE TO CELL 207 FOR MISSING
207 * REFERENCE TO CELL 207 FOR MISSING
207 * REFERENCE TO CELL 207 FOR MISSING
207 * REFERENCE TO CELL 207 FOR MISSING
207 * REFERENCE TO CELL 207 FOR MISSING
107 * REFERENCE TO CELL 107 FOR MISSING
10.7758
307 * REFERENCE TO CELL 307 FOR MISSING
307 * REFERENCE TO CELL 307 FOR MISSING
307 * REFERENCE TO CELL 307 FOR MISSING
307 * REFERENCE TO CELL 307 FOR MISSING
307 * REFERENCE TO CELL 307 FOR MISSING

FSY 51 YPA asio

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT
INPUT
INPUT
INPUT

INPUT

INPUT

INPUT
INPUT
INPUT
INPUT
INPUT
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*

& IRS IRE TLH RADLH ICVCAV
CORLHDO1 1 1 560.0 1.350 205
CORLHDO2Z2 2 2 560.0 1.910

CORLHDO3 3 3 560.0 2.800

* RADIUS OF RING 1
* RADIUS OF RING 2
* RADIUS OF LOWER HEAD

* BY DEFAULT, THE LOWER HEAD WOULD BE MODELED AS CARBON STEEL WITH
* NLH=5 EQUALLY SPACED NODES AND A TOTAL THICKNESS OF DZLH=0.2254M
* THE FOLLOWING RECORDS DEFINE A HEAD WITH 1 INCH OF STAINLESS

* STEEL INSIDE A CARBON STEEL SHELL, USING UNEQUALLY-SPACED NODES.

CORLHNO1 STAINLESS-STEEL  0.0254  CARBON-STEEL
CORLHNO0?2 CARBON-STEEL 0.1754  CARBON-STEEL
*

* LOWER HEAD PENETRATIONS INPUT

*

* ALL PENETRATIONS ARE CRD HOUSINGS AND STUB TUBES
* GEOMETRIC VALUES ARE ESTIMATES

*

* IPNREF IRP  XMPN TPN ASPN  AXPN
CORPENO1 -1 1 704.0 560.0 18.3 0.431
CORPEN0?2 1 2

CORPENO3 1 3

*

* COR DT/DZ INLET SPEC INPUT

* THIS INPUT IS NO LONGER REQUIRED OR RECOMMENDED.
* SEE DISCUSSION OF CORTIN RECORD
*

kkkhkkkkhkkkkhkkkhkkkhkkkhkkkkkkk

* DECAY HEAT DEFINITION *
kkkhkkkkhkkkkhkkkhkhkkkhkkkhkkkkkkk

*

DCHREACTOR ‘BWR’

*

* USE ALL DEFAULT RADIONUCLIDE CLASSES
DCHDEFCLS0 ALL

DCHNEMOOOO ‘CI’" 1.E-9
DCHNEMOOO1 0. O.
DCHNEMO100 ‘B2’ 1.E-9
DCHNEMO101 0. O.
DCHNEMO0200 ‘B3’ 1.E-9
DCHNEMO0201 0. O.
DCHNEMO300 ‘B4’ 1.E-9
DCHNEMO0301 0. O.
DCHNEM0400 ‘B5" 1.E-9
DCHNEMO0401 0. O.
DCHNEMO500 ‘B6’ 1.E-9
DCHNEMO501 0. O.
DCHNEMO600 ‘B7" 1.E-9
DCHNEMO601 0. O.
DCHNEMO700 ‘B8’ 1.E-9
DCHNEMO701 0. O.
DCHCLS0160 ‘CSTI’
DCHCLSO0161 *‘CI'
DCHCLS0170 ‘H3B306'
DCHCLS0171 ‘B2’
DCHCLS0180 ‘HBO2'

PEY TP amio

0.0754
0.2254

AFLPN
1.03
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DCHCLS0181 ‘B3’
DCHCLS0190 ‘BH3'
DCHCLS0191 ‘B4’
DCHCLS0200 ‘B2H6'
DCHCLS0201 ‘B5’
DCHCLS0210 ‘BOH’
DCHCLS0211 ‘B6’
DCHCLS0220 ‘B(S)’
DCHCLS0221 ‘B7'
DCHCLS0230 ‘C(S)’

DCHCLS0231 ‘B8’
*

kkhkhkkkhkkkkhkhkkkhkhkkkhkkkhkkkk
* RADIONUCLIDE INPUT *
kkkhkkkkhkkkkkkkhkkkkhkkkkkkk
*

* ACTIVATE RN1 PACKAGE

RN1000 0

*

* DEFINE 23 RN CLASSES

e NUMSEC NUMCMP NUMCLS NCLSW NCLSBX NUMSRA NUMSRV NCLCSI
RN1001 5 1 23 14 13 0 0 16

*

* DTMPCR DTCMIN NSUBMX

CORDTCO1 30.0 0.005 32

2 ITEMP IMASS IVOL IASUR IPMV

COREDVO01 1 1 1 0 0

*

* IRAD ICND ICNV IOXD IDRP ITDZ IB4C IRDS IDEJ ISPR
CORTSTO1 0 0 0 0 0 0 1 0 1 0

CAV & —V+-¥
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- ~ Concrete:

o T

| / = :
Body /' : :-_ :
Points =S

T atmosphere _'_C_OI_"ICI'ete—' -E

CVH ‘\ 2o
pool = S=2 ___' _'E

intermediate
debris

{ lightest _:-__ T
debris Iy
A

(b) Cavity Contents and
Boundary Conditions
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- Separation

- Entrainment

- Green

- Bubble-enhanced convection
- Surface renewal

- Quasi-steady
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Surroundings
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I * | stegor Gas Fim

Concrele
G e p i

¥ - Sinking reaction

FSY 5l YED asin




ANC-PUB-HM-TN-03-00 Sldimd 43 iy Slwlxo 35 40 ANg(\
Y

MELCOR _jilustno oS b (o lusT 15y lgic

= Surreundings

" .| Atmosphere
ATH

] = e
— — - Coolant
—_— e e ] N

. I Gl G osice
1 UM §  ox

[ Ligns Miure
(M%)

Matal
(MET)

Heavy Mixture
(HMX}

Heavy Oxide
(HOX)

e . |Stag or Gas Film

Concrete
sl Olae 51 50 soue pmuane Y'Y S

Sumoundings

R Atmosgphere
N ATWM

Coolant
(CLN)

Light Oxide
| (Lox)

Light Mixture
(EMX)

B Matal
MET)

Heavy Mbdure
(HMX)

Heavy Oxide
(HOX)

0 |sing or Gas Fim

sl e 51 ApST gt pno VY S
Blod g,Lz3] el )l 53 CORCON-MOU3 oS 5 55 o iy Sale bye ala o cglabiod o cloiSy u s

Ooge 4 lgl Bl b o s Slas o 5,b 5l ol idu sl 75 solvand colblB a5 el oul
A8 oo wo2lyd ey 5l ol

FSY 5l YES amin



ANC-PUB-HM-TN-03-00

Slaiwsd 4 iy Olowlxo 35 0

MELCOR _jilustno oS b (o lusT 15y lgic

3O 0L iy a5 o‘s,o ‘jw LgLﬁbJ...w.sL..s Oypred g ‘SJL.’—‘ g Lgl.a)f :)“ M)L& Wsloads i pal o..\.JLf} L 9 L;)’lf

<) HOCHEM €Oz 35l wis)le osle gy ol -iloads a8, L5 45 a0l Slge p0 38 0Ky 4,8 ool

QS ade 50l olewd O asslil pasl as el

CAV Z;.....» 29 990 .>|9.a YA O)Lo.ia dg.&.‘?

OXIDES METALS
SiO, CaO uo; Fes04 Fe Na Ca
TiO; SrO ZrO; - Cr Al C
FeO BaO Ci203 - Ni U UAI,
MnO Fe203 NiO - Zr Si -
MgO AlSO3 Mn304 - Mn UAI; -

CAV &iuw 59959 L @LMT -f-).-¥
Hlasle Ho5T, Saly o Slalxe Gl L5 9,90 slosg)s

(O £ mized § Sal> e g S adgl ol Y

B 4 Sale )0 olge gy sl a5 Jasl sbaai T8 5 0iS o G yai 1) (6550 Ll a5 J S woee s Y

€39 )50

(oobls sloyS Dlewlxe 5, ¥

Joe glo il )l o ¥

5o be laisl 4 50 CAV ds olowl=e sl =9,

250 S5l gy 699390 3l (B risred g Sl Bes g glad meuSle Bl Cuadse 51 LSS A )

alind
(845 00 CO g H20, Ha, CO2 Julis Lass) lo3l5 Ll g odgs 75 .Y

b 20 Sal> awais Y

¥ - Evaporative water

FSY 51 YEY asin




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

ANG

MELCOR _siluwlxo o5 b Uil 15y ylgie V4

slos 9 58 phd cwlies (pule B slag s Jald g lsl 2ol o S i Jad o o)l Uil ol F
ok 9 Pl S i fad

(sboy ol o by glend sla Sy bl 0

el OlLS 5 F

¥ o JUSly olesdse i oolo> ol laa¥ (oly> Y

Al oo g aals g JBs o> ol olem ol gl B slaayY (o 55806 slald wle A
CAV &iwws MELGEN iz 699,9 —0-)+-¥

i ) Oledlsl ol MELGEN izw ;0 CAV &g (505,94 b pe sl IS

Sal> sleoe g e £95 (S cadgl 85lail L)
AR oo gy Sl 3l 4y 1) olge a5 JLll slaan] )8 g aiS o w28 1) 650 Lyl a5 J S o> Y
(bl (b le)s dnle (B, Y

Byite J S 9 Joe slayal)ly ¥

gd o Ay (idu ol G IS dalsl o

CAVNN0O0 — Cavity Declaration
00 < nn < 99, nn is the cavity number
Required

(1) ICAVN - User number of associated control volume
(Type = integer, default = none, units = dimensionless)

(2) CAVNAM - User-defined cavity name
(Type = character*16, default = control volume name)

(3) IBUBX - Optional RN pool scrubbing activation flag
(Type = integer, default = 0, units = dimensionless)

Sl el )l S g co ppad Sl pU L Dyge 0 5 ey Salx e 4 b e S e O cpl o
;';T el maw 65y g Sal> ilE 5l as 0 Bu by Blee 1S Glieiy sbbaiwe Hadaid gile s e

FSY 5l YEA amio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

ANG

MELCOR _siluwlxo o5 b Uil 15y ylgie V4

i s BB Glacdl gyl )l jo 9 Salx ol pgo yiel )l ;o (S e ojles Jol gl b jo

el Jlad oy (o g 1595 5 sbdaiuse leo O3 ol el s a0
Gl Jlad e g5y slaaus S ool ands =) -

ol Jsb 1355 sladios 3lae 15 ot 4t s =Y -

el Jlad )léq 6‘}93):{. slaua Oy Al s Y

CAVNnNmO — Initial Layer Definition

00 < nn < 99, nn is the cavity number

1< m< 9, mis the layer number, used for input only
Optional

Form 1, defining a layer:
(1) - Keyword. The character variable TEMP must be entered.
(Type = character, default = none)

(2) TEMP - Initial temperature of layer
(Type = character, default = none, units = K)

Form 2, deleting a layer:
(1) - Keyword. The character variable DELETE must be entered.
(Type = character, default = none)

D9, 4,5 4 Wilgl co g go oolainl NN 3 Ll 4 ,eST) Sal> o Slawlre glail jo 4 (golge s gl O,5
03580 1 4 aS sladatus plo 5l dol> b Ll «5)las 9929 Sal> 31 solge Slawle lanl jo (sole & g0 4
g 50

S o b Salx> jo Y gl adyl gles il Hlas 5,90 NN Sal> J21s olge 0929 L Slwlxe g4,5 S
50 2 Gl ¥ o b s oSt gl s aY o Ly ol 5l s 4Y Sl e 09D (ees CAVINMO
80 dpwles JB> 4 daxgi b bayY i i .0gd cod oolwl M s8ly polie b jlade .05 oy o laaenST g Ol3ls g5
D95 (rewnd il

plowl OIS pl jo 1) I el (lg8 oo el Cnl ouls iy pai 8 &es 0 aS Y G 0 )5 ST Bue 4SS 90 0
5 g o awlgs soliiwl (634,9 ;9 CAVANMO & )lS oy 31 L5 g oolitw] 0350l cll> 5145 0gl axg5 0l
Al dwles aicd Lo s m L CAVINMX & )57 o

PEY Sl YEL amio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

MELCOR _siluwlxo o5 b Uil 15y ylgie V4

CAVnnmk — Layer Contents

00 < nn < 99, nn is the cavity number, m is the layer number
1< m< 9, mis the layer number, used for input only.

1< k<9

Required, if record CAVnnmO (first form) is present

For each data pair:
(1) - Keyword identifying species.
(Type = character, default = none)

(2) SPMASS - Initial mass of material
(Type = real, default = none, units = kg)
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CAVNnCO — Concrete Declaration
00 < nn < 99, nn is the cavity number
Required

(1) - Keyword. The character variable CORCON must be entered.
(Type = character, default = none)

(2) ICON - CORCON concrete type

(Type = character, default = none)

= 1 Basaltic aggregate concrete

= 2 Limestone aggregate/common sand concrete
= 3 Generic SE United States concrete

= 4 Savannah River Site concrete

Form 2, Standard concrete with simplified composition:
(1) CONTYP - Type of concrete in cavity

(Type = character*16, default = none)

= BASALT basaltic concrete

= LIMESTONE/CS limestone/common sand concrete
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= CRBR Clinch River Breeder Reactor concrete

Form 3, Nonstandard concrete:
(1) CONTYP - Name of nonstandard concrete type
(Type = chraacter*16, default = USER-INPUT)
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CAVNnCk — Concrete Composition

00 < nn < 99, nn is the cavity number

1< k<9

Required if CONTYP is not a standard composition
Otherwise, optional to modify standard composition

For each data pair:

(1) - Keyword identifying species. Possible values include AL203, CAO, CR203, FEO, NIO, SIO2,
UQ02, ZRO2, AL, C(C), CR, FE, NI, U, and ZR.

(Type = character, default = none)

(2) XMFRCT - Mass fraction of material.
(Type = real, default = none, units = dimensionless)
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SPECIES 1 2CORCON3 2 BASALT | LIMESTONE/CS | CRBR
SI02 54.84 | 35.80 3.60 67.05 65.00 36.00 4.00
T102 1.05 0.18 0.12 1.00
MNO 0.03 0.01
MGO 6.16 0.48 5.67 2.68
CAO 8.82 31.30 4540 | 1341
NA20 1.80 0.082 0.078 1.00
K20 5.39 1.22 0.68 1.00
FE203 6.26 1.44 1.20 1.00
AL203 8.32 3.60 1.60 6.26 20.00 5.00 3.00
CR203 0.014 0.004
Cco2 150 | 21.154 | 35.698 | 1.50
H20CHEM 2.00 2.00 2.00 2.00
CACO3 3.00 48.00 81.00
CA(OH)2 8.00 8.00 8.00
H20EVAP 3.86 2.70 3.94 3.10 4.00 3.00 4.00

CAVnnCa — Other Concrete Properties

00 < nn < 99, nn is the cavity number

A<a< Zz

DENSCT - Density of concrete.

(Type = real, units = kg/m?3, default = Table 2.2 for standard concrete, none for other concrete)

TSOLCT - Solidus temperature of concrete.
(Type = real, units = K, default = Table 2.2 for standard concrete, none for other concrete)

TLIQCT - Liquidus temperature of concrete.
(Type = real, units = K, default = Table 2.2 for standard concrete, none for other concrete)

TABLCT - Ablation temperature of concrete.
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(Type = real, units = K, default = Table 2.2 for standard concrete, none for other concrete)

TINCT - Initial temperature of concrete.
(Type = real, default = 298.0, units = K)

EMISCT - Emissivity of concrete.
(Type = real, default = 0.6, units = dimensionless)
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PROPERTY 1 2CORCON3 2 BASALT | LIMESTONE/CS CRBR
DENSCT (kg/m?) 2340.0 | 2340.0 | 2340.0 | 2400.0 2400.0 2340.0 2340.0
TSOLCT (K) 1350.0 | 1420.0 | 1690.0 | 1353.0 1350. 1420.0 1690.0
TLIQCT (K) 1650.0 | 1670.0 | 1875.0 | 1653.0 1650.0 1670.0 1875.0
TABLCT (K) 1450.0 | 1500.0 | 1750.0 | 1450.0 1450.0 1500.0 1750.0

CAVNnDH - Control Functions for Decay Heat
00 < nn < 99, nn is the cavity number
Optional

(1) IPDHCEF - Flag for total decay heat.

(Type = integer, default = none)

< -1 Set decay heat to zero.

= -1 Use calculation from decay heat and radionuclide packages.

> 0 Number of the control function which defines the total decay heat in the cavity.

(2) IPOXCEF - Flag for fraction of heat in oxide phase.

(Type = integer, default = none)

< 0 Use split calculated by MELCOR

> 0 Number of control function which specifies fraction of total decay heat to be put into the oxide phase
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(3) IPMCEF - Flag for fraction of heat in metal phase.

(Type = integer, default = none)

< 0 Use split calculated by MELCOR

> 0 Number of control function which specifies fraction of total decay heat to be put into the metal phase
dmle) Sl j0 gy sbaius (905790 Lawg j5iST) Salx 4 595 Lbly sbo)S Gl (DA D)o @
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CAVNnDL - Ablation Delay

00 < nn < 99, nn is the cavity number
Optional

(1) IPDEL - Number of a logical control function to define an additional criterion that must be met
before ablation will be calculated.
(Type = integer, default = none)
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CAVNnGO — Cavity Geometry
00 < nn < 99, nn is the cavity number
Required
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(1) CORCON - Keyword. The character variable CORCON must be entered.
(Type = character, default = none, units = dimensionless)

(2) IGEOM - CORCON geometry type. The value 2 must be entered.

(Type = integer, default = none)

oS 5l Ble slel b dilginl (loy ol jo o yiws ;0 4535 b 090 oo s 1955y Sal> adsl dwains )5 0l o
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CAVNNnGL1 — Parameters of CORCON Coordinate System

00 < nn < 99, nn is the cavity number
Required

(1) NRAYS - Number of rays in CORCON system (< 100)
(Type = integer, default = none, units = dimensionless)

(2) RO - Radial coordinate of center of ray system. The value 0.0 must be entered.
(Type = real, default = none, units = m)

(3) ZO - Axial coordinate of center of ray system. This value should be chosen such that it will be central
to the eroded cavity, so that the angles between rays and the surface is not too acute.
(Type = real, default = none, units = m)

g oo yaets CORCON Slaizes i sl sl )L CAVNINGL & )IS° 5o

CAVNnG2 — Cavity Shape
00 < nn < 99, nn is the cavity number
Required

(1) ZT - Z coordinate of cylinder top edge
(Type = real, default = none, units = m)

(2) RAD - Radius of cylindrical activity
(Type = real, default = none, units = m)

(3) HIT - Height of cylindrical cavity
(Type = real, default = none, units = m)

(4) RADC - Radius of corner (transition from cylindrical wall to floor) of cavity.
(Type = real, default = none, units = m)
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(5) RW - > 0 External radius of concrete

(Type = real, default = none, units = m)

< 0 Negative of number of Tabular Function that defines external radius of concrete as a function of z
(Type = real, default = none, units = dimensionless)

(6) HBB - Thickness of concrete below bottom of cavity
(Type = real, default = none, units = m)

(7) NBOT - Number of points defining flat bottom of cavity, > 2.
(Type = integer, default = none, units = dimensionless)

(8) NCORN - Number of points defining corner
(Type = real, default = none, units = dimensionless)
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CAVNnnGa — Additional Geometry Points
A< a< Z, used for sequencing
Optional
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NEXTRA - Number of points to be added. If NEXTRA > 1, the points will be uniformly spaced along a
line segment from the old last point to the new one.
(Type = integer, default = none, units = none)

REXTRA - R coordinate of new last point
(Type = real, default = none, units = m)

ZEXTRA - Z coordinate of new last point
(Type = real, default = none, units = m)
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CAVnnRa — Rupture/Overflow Input

00 < nn < 99, nn is the cavity number

a=R,AorT
Optional

(1) NOVC - User number of the cavity that will receive overflowing material following a rupture.
(Type = integer, default = -1, units = dimensionless)

(2) NCFRUP - Number of the logical Control Function that will trigger rupture of this cavity.
(Type = integer, default = none, units = dimensionless)

(3) NCFREL - Number of the real-valued Control Function that specifies the rupture elevation for this
cavity.
(Type = integer, default = none, units = dimensionless)
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CAVNNSP — Definition of Parametric Debris Spreading
00 < nn < 99, nn is the cavity number
Optional

(1) SOURCE - Source of data for maximum debris radius as a function of time.
(Type = character, default = none, units = dimensionless)

= TF.nnn Data from tabular function nnn.

= CF.nnn Data from control function nnn.

= EDF.nnn.m Data from channel m of external data file nnn.

(2) HTSIDE - Treatment of heat transfer from radial face of spreading debris.
(Type = character, default = heat transfer activated, units = dimensionless)
= ADIABATIC Heat transfer suppressed.
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CAVNNTP — Out Transfer Process Number
00 < nn < 99, nn is the cavity number
Optional

(1) NTPOT - “Out” transfer process number (“nnn” on the TPOTNNN0O record) associated with the “in”
transfer process for masses and energies from the COR or FDI package.
(Type = integer, default = none, units = dimensionless)
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CAVnnak — Miscellaneous Control and Model Parameters
0 < nn < 99, nn is the cavity number

U<a< Zz

k arbitrary

Optional

BOILING - Treatment of enhancements to the boiling curve for heat transfer to overlying coolant. A
multiplier may be applied to the standard curve (including subcooling and gas barbotage enhancements),
or the enhancements may be suppressed.

(Type = real, default = 0.0, units = none)

= 0. Use standard CORCON-Mod3 model, including enhancements

> 0. Use value as multiplier on standard model

< 0. Suppress enhancements (the CORCON-Mod2 model)
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COKE - Coking flag. A value of zero will enable production of condensed carbon during oxidation of
zirconium. If enabled by previous input, a non-zero value will suppress the reaction.
(Type = real, default = 1.0, units = none)

COND.OX - Multiplier applied to the internally-calculated thermal conductivity of oxidic mixtures.
(Type = real, default = 1.0, units = none)

COND.MET - Multiplier applied to the internally-calculated thermal conductivity of metalic mixtures.
(Type = real, default = 1.0, units = none)

CTOXYREA - Treatment of chemical reactions involving concrete decomposition products. Any non-
zero value will suppress the reduction of ablated oxides by debris metals. If suppressed by previous input,
a value of zero will enable the reaction.

(Type = real, default = 0.0, units = none)

= 0. Include oxides and gases as reactants

# 0. Exclude oxides, and consider gases only (the CORCONMod2 model)

EMISS.OX - Emissivity of the oxide phase.
(Type = real, default = 0.6, units = dimensionless)

EMISS.MET - Emissivity of the metal phase.
(Type = real, default = 0.6, units = dimensionless)

EMISS.SUR - Emissivity of the surroundings.
(Type = real, default = 0.6, units = dimensionless)

GFILMBOTT - Selection of gas or slag film model for the melt/concrete interface at the bottom surface
of the debris. Any non-zero value selects the gas film model.

(Type = real, default = 1.0, units = none)

= 0. Use slag film model

# 0. Use gas film model (the CORCON-Mod2 model)

GFILMSIDE - Selection of gas or slag film model for the melt/concrete interface at the radial surface of
the debris. Any non-zero value selects the gas film model.

(Type = real, default = 1.0, units = none)

= 0. Use slag film model

# 0. Use gas film model (the CORCON-Mod2 model)

HTRBOT - Treatment of debris-to-surface heat transfer at the bottom surface of the debris. Either a
multiplier on the standard model or an alternate analytic form may be specified.

(Type = real, default = 0.0, units = dimensionless)

= 0. Use standard CORCON-Mod3 model

FSY 5 Y. amio
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> 0. Use value as multiplier on standard model
< 0. Use alternate form of correlation with coefficients defined by sensitivity coefficients C2309 (1-3)

HTRINT - Treatment of debris-to-surface heat transfer at interior interfaces between debris layers. Either
a multiplier on the standard model or an alternate analytic form may be specified.

(Type = real, default = 0.0, units = dimensionless)

= 0. Use standard CORCON-Mod3 model

> 0. Use value as multiplier on the standard model

< 0. Use alternate form of correlation with coefficients defined by sensitivity coefficients C2309 (7-9)

HTRSIDE - Treatment of debris-to-surface heat transfer at the radial surface of the debris. Either a
multiplier on the standard model or an alternate analytic form may be specified.

(Type = real, default = 0.0, units = dimensionless)

= 0. Use standard CORCON-Mod3 model

> 0. Use value as multiplier on the standard model

< 0. Use alternate form of correlation with coefficients defined by sensitivity coefficients C2309 (4-6)

MIXING - Treatment of mixing between metallic and oxidic components of the debris.
(Type = real, default = -1.0, units = none)

= 0. Suppress mixing (the CORCON-Mod2 model)

> 0. Calculate mixing and separation rates from correlations

< 0. Enforce mixing (all debris forms a single mixed layer)

NONIDEAL - Treatment of chemical free energies in the VANESA fission product release model.
Because the nonideal oxide model is not operational, options invoking it cannot be used.

(Type = real, default = -1.0, units = none)

= 0. Nonideal model for both metals and oxides — not available for use

> 0. Ideal model for both metals and oxides

= -1. Nonideal model for metals, ideal model for oxides

= -2. Ideal model for metals, nonideal model for oxides — not available for use

RADLEN - Path length for the optional aerosol opacity calculation in the calculation of radiative heat
loss from the debris surface.
(Type = real, default = 0.0, units = m)

SHAPEPLOT - Inclusion of cavity shape data in the plot file in the form of r and z coordinates of the
defining body points. By default these are omitted to reduce the size of the plot file. (see Section 4 for
details)

(Type = real, default = 0.0, units = none)

= 0. Exclude cavity shape data from plot file

# 0. Include cavity shape data in plot file

FEY 5l YS\ i




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

MELCOR _siluwlxo o5 b Uil 15y ylgie V4

TDEBUG - Time to start CORCON diagnostic print.
(Type = real, default = “infinity”, units = s)
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CAVNN0OO0 — Cavity Declaration
Only the cavity name may be changed from MELGEN.

CAVNnnCO - Concrete Declaration
CAVNnCk — Concrete Composition

CAVnnCa — Other Concrete Properties
If CAVNnnCO is present, a complete concrete definition must be included. If CAVnnCO is absent, other
CAVNNC* records will be ignored.

CAVNnGO — Cavity Geometry

CAVNNGL1 — Parameters of CORCON Coordinate System
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CAVNnG2 — Cavity Shape

If CAVNnnGO is present, all of the following records must be included, even though the data elements
involved may be unchanged from MELGEN, If CAVnnGO is absent, other CAVnnG* records will be
ignored.

CAVnnGa — Additional Geometry Points
This may not be included without CAVnnGO, CAVnnG1, and CAVnnG2, even if these involve no
changes from MELGEN.

CAVnnRa — Rupture/Overflow Input
The only overriding change permitted is to change NOVC to -2. NCFRUP and NCFREL need not be
entered. If they are, they must be identical to the values previously input to MELGEN.

CAVnnak — Miscellaneous Model and Control Parameters
Any appropriate combination described in the preceding section may be entered, whether or not present in
MELGEN input.

CAV & Comlus Culps -V-1e-¥

| ).») Q)‘}A JALuj Aasmsnw.:.’v\cqq L YY.- Lgl.bo)l.o.ml;CAV 3..“....: 6‘)., WLMA} w‘)aa

2300 — Ablation Enthalpy
2306 — Heat Transfer, Above Melt

2309 — Heat Transfer, Layer Bulk to Interface
CAV &iuws 33 o 555 2158 Lo pslogS sl g gy S (5o puicia —A-Ve-F

iloads &L ¥Y oLy

CAV &y 53 J,iS wilyi solgS )T 9 oy JoB sl juiio ¥Y 0leds Jgar

Parameter Type | Description (Unit)

CAV-ACTIVe.n c Activity flag for cavity n. (logical)

CAV-MTOT.n p Total mass in cavity n. (kg)

CAV-HTOT.n p Total enthalpy for cavity n. (J)

CAV-DHR.n cp Decay heat rate for cavity n. (W)

CAV-MASS .spc.n c Total mass of requested condensed-phase species in cavity n (summed over all
debris layers). (kg)

CAV-M.lay.n p Mass of layer. (kg)
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Parameter Type | Description (Unit)

CAV-T.lay.n cp Layer temperature. (K)

CAV-RHO.lay.n p Layer density. (kg/ms)

CAV-THICK .lay.n cp Layer thickness. (m)

CAV-VOL.lay.n cp VVolume occupied by layer. (m3)

CAV-VF.lay.n p Layer void fraction. (dimensionless)

CAV-MAXRAD.n cp Maximum cavity radius. (m)

CAV-MINALT.n cp Minimum cavity altitude. (m)

CAV-TMEX.n p Total mass of gas released from cavity n. (kg)

CAV-MEX.gas.n cp Total mass of requested gas released from cavity n. (kg)

CAV-QREA.N cp Heating rate by chemical reactions in cavity n. (W)

CAV-QCNCT.n cp Heat loss to concrete in cavity n. Under the assumptions of CORCON-Mod2,
this heat goes to the ablation of concrete. (W)

CAV-QSURF.n cp Heat loss from the surface of debris in cavity n. It may go to either a pool or
the atmosphere in the bounding control volume. (W)

CAV-TGASMOL.n c Total moles of gas released from cavity n. (mol)

CAV-R.n.i cp Radial coordinate of i-th body point in cavity n. (m) Available as a plot
variable if and only if the SHAPEPLOT flag has been set on a CAVnnak
record. Note the order of the indices.

CAV-Z.n.i cp Axial coordinate of I-th body point in cavity n. (m) Available as a plot
variable if and only if the SHAPEPLOT flag has been set on a CAVnnak
record. Note the order of the indices.

CAV-ASURF.n p Area of upper surface of debris pool. (mz2)

CAV-CRUSTB.lay.n p Thickness of frozen crust on lower surface. (m)

CAV-CRUSTT.lay.n p Thickness of frozen crust on upper surface. (m)

CAV-TSURF.n p Temperature of upper surface of debris pool. (K)

CAV-MASSERR.n p Area of upper surface of debris pool. (kg)

CAV-ENERGYERR.n p Area of upper surface of debris pool. (J)

CAV-CPUT p Total CPU time used in Cavity package, including computation and 1/O. (s)

CAV-CPUC p CPU time used for computation in Cavity package. (s)

CAV :\.».wa ©99)9 3:9.04 —-4-V.-¥
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by 1y el VoY o)leds a0 TP & 4 bgsye "0UE" Cond 5 Sal> 040 0 Jie CAV diws & TP &
oals Llod 1 1o 00isS ol Litwl 2o p0 VYO 5 el 00y oslatwl CORCON I Y 45 gt Jlio oyl )0 05 o
O 85 Ve as il 0,5 A0 ol> Salx il jo B Gos g o ¥ glad b Blo S b &gl O adyl Sal> ool
Sade 5l el LY JLasl Co o oyls JI8 0len0 g GBS JIAS g /) glad ;00,5 Ve g Sal> S o el e

Lol &8 ynS oIV 4 (5 )8 e

*kkkk CAVITY INPUT **k**

CAV0100 201 ‘CAVITY 17

** Concrete type *¥*

CAV01CO CORCON 2 * Concrete type
CAV01C2 FE 0.135 * Include rebar

** Cavity geometry **

CAV01GO CORCON 2 * Geometry type

* NRAYS RO z0

CAV01lG1l 95 0.0 0.5

* ZT RAD HIT RADC RW HBB NBOT NCORN

CAV01G2 0.0 3.0 5.0 0.1 4.0 2.0 10 10
** Transfer process to introduce debris **

CAVO1TP 102 * RN will use TP 602
** Miscellaneous parameters *¥*
CAVO1Y1 EMISS.MET 0.7

il p ) Syge o TP &ls ;o 5L 0,590 (6999

TPOT10200 5 101 UIN.103 * Transfer process for debris
TPM1030000 5 6 * Translation matrix
TPM1030001 1/1 1.0 2/2 1.0 3/3 1.0 4/4 1.0 5/5 1.0

TPOT60200 15 601 DEF.1 * Transfer process for RN

O VD L RN &y 5 el Vo) 5yl 4 TP & 510N 5w 4 luao COR ey a5 el 0 5,3 o1 40 o5

L cawl Sos (CORCON-MOG2 Joo) JolS (s slay¥ ams so US|y bglive &Y S o] oo 8 sk &5 &

CAVO1XA 0.0 * suppress mixing of phases

:Qw‘dﬁﬁngﬁJCoKbQAaoéﬂwb?jt}u3b%ﬁmu;é&ALwausO&%mb

CAVO1XA 1.0 * perform mechanistic mixing calculation
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Llod b .o salys abgie MELCOR Gliwlore gi V Sal> 15 g0 5l e 98 Gialw cow Slgl a5 5,90 50
A aplgs aloul sase 5lel 5y oIS
CAVO1RA =2 * ignore axial rupture
pgo Saly Jls a4y Jlsl salymy )5 ST .cdl salys aslsl Slasle wig; il Colin ogtr lade 45 e 5
0,5 18 MELGEN (654, 0 &V Sal> JolS Sledbsl poogde 5 &, wul cauls dwlol Glawlre ¢ &S bgaw
Dgdb 099381 N auzme jlel yo Wilg as Sal> G aST >
CAVO1RA 7 * axial rupture with overflow to cavity 7
Yol JisS oo L) Sals (L8 o aline .ol oals a8 5 a5 o (stand-alone) e Sal> G g Jlio yo
> 0 Sal> jo olge 4Y g0 el py> (gol> Salx a5 090 o0 2,8 Il o (Jle pl jo Jg ccwnl bLII o
ool 5o eals oolasuwl yeis iyl 18 ualS YO e adsl sloo o Y g0 2 638 Y g alST Y i ls 0gzg adsl
oal ool iulpal 1palS YO 4 g0 ddgl sles .l oo ools s Sl ) (28 st oS 5 Ll el L Jlie

el 8 i alive Sala adgl i .ol 00 0318 i sl VWYY &y il slos

**k*x*%x CAVITY INPUT ****x*
CAV0100 201 ‘CAVITY 17
** Initial layer contents **
CAV01l10 TEMP 2500.0

CAVO111l Uo2 100000.0 ZRO2 14000.0
CAV0112 FEO 6000.0
CAV0120 TEMP 2500.0
CAV0121 ZR 10000.0 FE 70000.0
CAV0122 CR 10000.0 NI 6000.0

** Concrete input *¥*

CAV01CO BASALT * Concrete type

CAvVO1lcCl H20EVAP 0.06 * Water content

CAV01C2 SI02 0.700 * SiO2 content

CAVO1CA TINCT 350.0 * Tnitial concrete temperature
CAV0O1CB TABLCT 1773.0 * Ablation temperature

** Cavity geometry **

CAV01GO CORCON 2 * Geometry type

* NRAYS RO yAe]

CAV01G1 95 0.0 0.5

* ZT RAD HIT RADC RW HBB NBOT NCORN

CAV01G2 0.0 3.0 5.0 0.1 4.0 2.0 10 10

' - Restart
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39 3ol CAVO1aK &l 5 MIXING o3y 31 asliial b silgs o bS] i3, o5 salys
DCH & -\V-¥
DCH & OldS s gi —V-1)-F

Lo S i Gl Slewlre ;9 358 o0 il DCH &ty 525k 5l 55 88 laosly (3bs 51 (36 sle)S
Syse W35 5 oadniias by Blae SIS (6l 1 5 )9S, Sly g 55T, Aladre )3 39250 B Slse sl (AL
Qoo sl ) Ll olowds slo 2Ty b g cdlsls slao,b Jln! Slawlore Wilgs s DCH &ty 0,5 0 )18 (o) 0
5wt V8 5 b 5l g pate VoY (MELCOR oS [0 058 oo plosl RN &y 5,k 5l leoi1 )8 ol (5le Joe
! OMT vy o)Lo..i» LJBA} 5o RN 9 DCH LgLﬁbd_u.M; ) Og>ge 6‘)5.’)4 )AaL..C ‘}5 (G diwd ..\.’5.»."5.0 g_a.:).u
60 Sas Olasein Gloads osls ylid (leS g0 b (1 ) I jS) Wjlas wze BB obly b5 a5 (s 0olic
2 rolis 5 gy Gleatus ganaind (sl Geized 5 G5S)) g5 (Shpls by < eo Slas Gl asile 525,
a5 8bly Ol mizen 5 Wl 1 el (Bl Gls g eudaddss 5iSTssl; yolis o2 5 (9055 Olye 4 as

MELCOR 45 5 39530 5uiSlgs 3l jolic S (saisdiws VY o leds Joo=

Class Number and Name Member Elements
1 | Noble gases Xe, Kr, (Rn), (He), (Ne), (Ar), (H), (N)
2 | Alkali Metals Cs, Rb, (Li), (Na), (K), (Fr), (Cu)
3 | Alkaline Earths Ba, Sr, (Be), (Mg), (Ca), (Ra), (Es), (Fm)
4 | Halogens I, Br, (F), (CI), (At)
5 | Chalcogens Te, Se, (S), (0), (Po)
6 | Platinoids Ru, Pd, Rh, (Ni), (Re), (Os), (Ir), (Pt), (Au)
7 | Transition Metals Mo, Tc, Nb, (Fe), (Cr), (Mn), (V), (Co), (Ta), (W)
8 | Tetravalent Ce, Zr, (Th), Np, (Ti), (Hf), (Pa), (Pu), (C)
9 | Trivalent La, Pm, (Sm), Y, Pr, Nd, (Al), (Sc), (Ac), (Eu), (Gd), (Th), (Dy),
(Ho), (Er), (Tm), (Yb), (Lu), (Am), (Cm), (BK), (Cf)
10 | Uranium U
17 | pore Volatle Main Group gy (yg). (P, (zn), As, sb, (T1), (Bi)

V- Operating power
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Class Number and Name Member Elements
Less Volatile Main Group
12 Metals Sn, Ag, (In), (Ga), (Ge)
13 | Boron (B), (Si), (P)
14 | Water (Wt)
15 | Concrete (Co)
16 | Cesium lodide (classes 2 and 4)

Wl H 09 oo dmwbre H9iST) (0, Sles gl 4 axgi b Co g (o 15g3 slaaiue ddgl jlade 5 Ly sle,S
I VAS s o bl i oo glysinl oS (o8 s polie G,k 5l 60,Sdes g o] (LS sladseas g oS VA0
slr sBbly slo)S a5 0g Sl (L3 slaasus 15 iinlp ogdle el oad iy a3 0 Gl (6999 o Djge 4 Sl
a8 J 0 00l (e ( KL paie SO el 3l jl g cenl T g Y oaiis olie 5l oS5 as olie V2 dlu

g o0 bl 15 sy ez 5l o 4 DCH &y o obly sl )8 Sl

9 BWR C;Lasﬁ::f‘) Lg‘).g ORIGEN o5 .]a.ws.» FLY ‘5.3\.{»» Lgl.(ao)l.:. 899> 90 )“ wblj LgLo)f L.;Lawob )

(sobls g3 arslxe (sl ANS 1979 o lsliw! 5l solicesl o

Sl olos 3 o Dygo a1y b S abls Lo o5 S L b Jpax ol 5l eolisal @
cd&d‘sA

(b5 ST s (sl IS gt oy i J S ol Sl eslind @

DCH &ty y8 MELGEN iy 589,9 -Y-11—F

‘509.0.9 ‘505)3 —\—Y—“—f
955 e sla WIS 5 d8 IS Lably slo)S Olwbrs sl (oges Sledbl sol> sla,l5 ide ol o

DCHREACTOR — Reactor type
Optional

(1) REACTP - Character string selecting reactor type:
(1) ‘PWR’, use PWR mass inventories for radionuclide class calculation and set default power to
3412 MW.
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(2) ‘BWR’, use BWR mass inventories for radionuclide class calculation and set default power to
3578 MW.
(Type = character * 3, default = ‘PWR”)

B n satws G Slawlxe lp s (2 AGR Ol gobw G55S1) €58 D9d o0 et L9551, £ O, nl 5o
solde aiwe (A8 Jaw (aie (0,8 i g e laan S aes o )8 )...ab cod 1) 1595 sladiuns g, (599250
S5 50,9581 e95 b jlad o Ol 4giST) (8 ke £9 45 0gb daxgi .ol oo COR dis (glp Lxil 4o o0 oolo

S i )15 Lasgs 0yl 99 ol 51 S5 g G 45l COR &y ,5 COR00002

DCHSHUT — Reactor Shutdown Time
Optional

(1) ISHTCF - Reactor shutdown trip control function number.
(Type = integer, default = 0, units = none)

(2) TMSHUT - Reactor shutdown time.
(Type = real, default = 0.0, units = s)

Jol &5 5o oS e i, by sl Slawbe Glaal ol 1) alas jo 9351, Had (heels loy )5 ol
S @b e ho Golus b 1SS il cnl ST 0gd o0 e a8y (SBgels 4 bgyye (S 25 Lt
b d5d iy 581, Lheels lp il (J5S ol S b oSST g cute el cnl ST 0gb cod colital
s SFS oleoy w9581y shgels loy S oo s TRUE o FALSE 5l (JouS &b jlade o5 )0 colawle
g o0 00ls 41,8

D¢ aplyz (659,00 TMSHUT el )b s o551 coisls o

u.ls JS uLwl:u S99 6[&0)15 -Y-Y-)\-¥

Sg oo s L8 ST JGLly slo S Oliwlore slrosls Lo IS ol jo

DCHOPERPOW - Reactor Operating Power
Required

(1) OPRPOW - Reactor operating power (thermal).
(Type = real, default = none, units = W)
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DCHDECPOW - Decay Power of Nuclides
Optional

(1) WCTYPE - Character string of four possible forms:
(1) ‘ORIGEN’, use summation of default ORIGEN radionuclide decay heats (note that the value
will not be affected by changes to elemental decay power tables input on DCHNEMnnmm input
records)
(2) ‘ANS’, use ANS standard calculation
(3) ‘CF-nnn’, use control function nnn for decay heat (W)
(4) ‘TF-nnn’, use tabular function nnn as table of whole-core decay heat (W) as function of time
since shutdown in seconds

(Type = character * 6, default = ‘ORIGEN”)

ot 50 ules e |y B S 5l clo ) lewle glys 4, S ay Sloslns b S3lo oo ,0B 1) 1)l &S
)l 9925 3bly sle S Dlawlos (g, ez 5l (S Sl Sl o)l

DCHFPOW - Fission Power of Nuclides
Optional

(1) U235P - Power due to thermal fission of U-235.
(Type = real, default = 2.2086E9 (PWR), 2.316E9 (BWR), units = W)

(2) PU239P - Power due to thermal fission of Pu-239.
(Type = real, default = 1.0598E9 (PWR), 1.1114E9 (BWR), units = W)

(3) U238P - Power due to fast fission of U-238.
(Type = real, default = 1.436E8 (PWR), 1.506E8 (BWR), units = W)

el 9o iy 3 5bls 5 IS Jels U-238 5 PU-239 (U235 claaies 5l 56 IS 5> olyy 8 ol o
il sas sl ANS | ORIGEN i, DCHDECPOW &5 5o WCTYPE ol )y 45 50 o i Sledlbl

oS @zl 3 oot olie ol el ST, £g3 & diasly STl el Sty Sl il wimlys eolil

Gyt BB e wiloas] Cowd & ol Cgu S Sy 4o lawgie oy ols & SANDIA-ORIGEN
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DCHOPRTIME — Reactor Operating Time
Optional

OPRTIM - Reactor operating time.

(Type = real, default = 5.05E7, units = s)

TP S ol onl b 0ed oo e el HgST) CS g jo A ploul ley ok aST mieid ley WISl o

b 6,50 sl a5 eul 55, OAF L JLo ¥ x +/A 1l OPRTIM jial,l (6,3 i jlodie 095 oo o8 C8lSE ool

Cadyb oo b (Jolw S bl o cogw Gl Lo ¥l A8 B awge lojy Ll L ORIGEN (6l >

DCHDECPOW &,Is° ;0 WCTYPE jal,l aS 5o co oolaiwl Sloj L ools cpl sl sads Sl wusyo A
256 ANS Ll

DCHNCPSI — Number of fissions per Initial Fissile Atom

Optional

(1) PSINC - Number of Fissions per initial fissile atom.
(Type = real, default = 0.713, units = fissions/atom)

ol oy Glaie 4 oo pl 0gh oo et adgl LIS laesl 4 el slawd Cond g o S5 (pl o
699> 90 sl SANDIA-ORIGEN oS Sledbl 51 (5,8 s jlade 09, 0 )5 @ (9,585 (g3l S dlal) ,o G(1)
DCHDECPOW IS .0 WCTYPE il )l a5 04 co ool Jloj Lsd g Cawl 00 dslone £98 GBS lge

il ANS i,

1595 3 rdiwd WS 609,9 -V-V-1)-F

30 PP s 599,9 &lp yine LSL"’r’U ol 00 4\5‘)‘ YY o leds Jou o |)5;); slaaia GLQU»)JS o LleA”
3l 90 &S VY o leds Jeaz 3l (60,050 s leads Cand 5,0 DCHCLSNNNM ¢ DCHNEMNNOO0 slac IS

A MELCOR o Jibly sl )3 sl Jgux sl)ls casinn
‘H’, ‘HE’, ‘LI” CBE’, GB” CC’, ‘N” ‘O’, CF,’ CNE,’
CNA’, CMG” CAL), CSI” CP” CS” CCL” CAR’, CK” 6CA”
CSC,, GTI), ‘V’, CCR’, CMN” CFE’, GCO” LNI” CCU’, CZN”
‘GA,’ ‘GE’, ‘AS’, CSE’, ‘BR” ‘KR’, ‘RB’, ‘SR,’ CY’, CZR,’
‘NB,’ CMO,’ GTC’, ‘RU’, GRH” ‘PD” ‘AG’, CCD,’ CIN,’ ‘SN,’
CSB’, LTE,, GI” ‘XE” CCS” ‘BA’, CLA” LCE’, LPR’, GND’,
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‘PM’, ‘SM’, ‘EU’, ‘GD’, ‘TB’, ‘DY’, ‘HO’, ‘ER’, ‘TM’, ‘YB’,
‘LU, ‘HF’, ‘TA’, ‘W’, ‘RE’, ‘OS’, ‘IR’, ‘PT’, ‘AU’, ‘HG’,
‘TL’, ‘PB’, ‘BI’, ‘PO’, ‘AT’, ‘RN’, ‘FR’, ‘RA’, ‘AC’, ‘TH’,
‘PA’, ‘U’, ‘NP’, ‘PU’, ‘AM’, ‘CM’, ‘BK’, ‘CF’, ‘ES’, ‘FM’,
‘WT’ (water) ‘CC’ (concrete)

DCHNEMNNOO — Element Name
0< nn < 99, nn is the user-defined element number
Optional

(1) ELMNAM - User-input element name. May be a default element or a new name.
(Type = character * 2)

(2) ELMMAS - Mass inventory of element ELMNAM in reactor at shutdown.
(Type = real, default = none, units = kg)

Sl S sozme diy w3 b aya el Sy iy 08 Sl 53,5 4 5 Sl DCHNEMNNMM & i85 L bLs | o & )l8 oyl

Slo S laosls wiS o )ly 1) (280 Gldl S )5 ST 05 o eal 8 (L5Lly Slo )5 anlone jolaie 4] (58 A
o5 LSS 51 o oledl les ST ol aalgs solawl 6,8 o polie gl @ )5 awgs odds Gy pxi Ll iLlg

A aelgs jolo el slay SO g oolaiwl (o pai gl 09l

DCHNEMnNnmm — Time, Decay Heat Data
0< nn < 99, nn is the user-defined element number

1< mm < 99, mm is used for ordering the input
Optional

(1) TIME - Time after shutdown.
(Type = real, default = none, units = s)

(2) DCHEAT - Decay heat power per unit mass for this element at time TIME.
(Type = real, default = none, units = W/kg)

obes Jsl selily wsdise eed ELMNAM (Ll (gl 3Ly sle )5 sloosls @y bgyjo sla el by 5 )5 cnl 5o
z9 olgzds olasi 4y Cool (S el o ol o ey 9oty il 4 3bls sle)S Bls syl g (SBgel 5l
by Gaple) &5 S (6558 09 4SS D)5 55 )0 Jlil 7o) o s bl gl e D)5 G o il

Aol ally gogre Wy, S
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DCHCLSNNnNO — Radionuclide Class Name
0< nnn £ 999, nnn is the class ID number
Optional

(1) RDCNAM - User-input class name
(Type = character * 32)

oW S L gy ) s IS S aes e o)l )5 4 g cewl DCHCLSNNNM & )15 L bl | jo &, (ol

bogi ool pas (S VO B ) wled 0)ls 1y (58 T Sy o)lad )8 ST led iy pal | 09290
W) ..)..Cbb} oolasu! uo).‘iu..u U‘D'{S 6L> EY ).3)[5

DCHCLSnnnm — Elements in class

0 < nnn £ 999, nnn is the class ID number

1< mm< 9, mis used for ordering the input
Optional

(1) CLSELM - Name of element in class.
(Type = character * 2)

S by Wlge lapledl ool pb g o s s RDCNAM 6l g NN o)les b (S (slapledl )lS cpl 5o
S 02l (B 3y (slapli 5L 5 09 oy a5

DCHDEFCLSm — Default Classes
0< m< 9, mis used for ordering the input
Optional (if not input, no default radionuclide classes are defined)

(1) DEFCLS - This field can be of two types:

- Integer - default class ID number. Numbers must be in the range from 1 through 15, and can be in any
order. This field may be repeated on a record as often as necessary.
(Default = none, units = none)

- Character - ‘ALL’ indicates that all default classes listed in Table 2.1 of the DCH Package Reference
Manual are to be used in the calculation.
(Type = character *3)

L 2P0 oS gl oo Sl 5 slrdins Slawle 4o oolatwl lp (2,8 i G WIS &,5 ol jo

29 3l Wlgs go 5l SO el o )leds So b (2,8 i oW SO iloals AL YY o leds Jgaz 0 VPLY 5l

DCHCLSNORM - Class Decay Heat Normalization Flag
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Optional

(1) CLSNRM - Class Normalization Flag

‘YES’ - Normalize class decay heats to whole-core decay heat
‘NO’ - No normalization

(Type = character* 3, default = “YES”)

B P Sl e Glg ]y g5 sladies slad 2Ly slo)S Gl ) eslley GGl )54 )55 )l
Slo)F Led gz o > S 2 (sl oot dalone 3Ly (slo,S il YES 10,5 ojalley asli 51 amo s
O 2l LS dea 3Ll Glagly mex nlple 00 Wl oo 8 S S0l Gl S 4 S LSk

g dalys b8 5 bl

YY) 5 YY) e ol el 3l Lals b DS slalsi maz 95 03l ORIGEN Jows 5l o3 IS g3 3]

s walys 03le 5 el culpd cnl bl 5l L3 oS slaglss geme 4 Tsae
S,lai 0ezg yisw (glp (699,9 I8 DCH &y jo

DCH & Comluns cul s -Y-1)-¥

ol o s opl 0 il e s YYAR LYY e sleo,leds U DCH &y b Jow glp conlus colyo

el oo &SI V] o j0 jin Sl Wgd oo Conad Coles

3200 — Multiplier for ANS decay heat curve

3201 — Energy per Fission for Nuclides

3202 — Times for ANS decay heat power tables

3203 — Decay heat powers for ANS decay heat curve

3204 — Neutron capture correction factors for ANS decay heat curve
3205 — Parameters for actinide decay heat calculation

3210 — Multiplier for all ORIGEN elemental decay heat curves

3211 — Multipliers for individual ORIGEN elemental decay heat curves

3212 — Fraction of fuel equilibrium cycle elapsed
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Parameter Type | Description (Unit)

DCH-COREPOW.0 cp Whole-core decay heat power. (W)

DCH-CLSPOW.n cp Decay heat power per unit mass for radionuclide class n. (W/kg)
DCH-TOTCLSPOW.0 | cp Total decay heat power for all radionuclide classes. (W)

DCH :b.wv &5">3)3 349.04 -0-1\-¥

(RGRE u“"-’ 1] u**"-’ dw JAL...: 9 S| uo)suu..: stl;b ‘SLA; Lngoob S g.i» LJ"’L‘“ Ry (5999 6L®JLA

(SO ‘5.)3)3 -\-0-91-¥

* REQUEST PWR DEFAULT REACTOR POWER AND
* RADIONUCLIDE INVENTORIES
*

DCHREACTOR PWR
*

* SET REACTOR SHUTDOWN TIME TO DEFAULT - 0.0 S, NO SHUTDOWN FUNCTION.
*

DCHSHUT 0 0.0

uds JS ‘503)9 -Y-0-W1-¥

* SELECT ANS DECAY CURVE FOR WHOLE-CORE DECAY HEAT
*

DCHDECPOW ANS
*

* SET REACTOR OPERATING TIME TO DEFAULT - 0.8 * 2 YEARS
*

DCHOPRTIME 5.05E7

*
SET TOTAL REACTOR FISSION POWER DUE TO:
U-235 2208.6 MW (DEFAULT FOR PWR)
PU-239 1059.8 MW (DEFAULT FOR PWR)
U-238 143.6 MW (DEFAULT FOR PWR)

SET PSI IN NEUTRON CAPTURE CORRECTION EQUATION TO DEFAULT

*
*
*
*
*
DCHEPOW 2.2086E9 1.0598E9 1.436E8
*
*
*
DCHNCPST 0.713

*

FSY 5l YVO asio
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* ANS DECAY HEAT SENSITIVITY COEFFICIENTS

*

* SET ANS MULTIPLIER TO DEFAULT

SC00001 3200 1.00 1

* SET ENERGY PER FISSION FOR U-235 DEFAULT - 199 MEV/FISSION
SC00002 3201 199.0 1

* SET ENERGY PER FISSION FOR PU-239 DEFAULT — 210.2 MEV/FISSION

SC00003 3201 210.2 2

* SET ENERGY PER FISSION FOR U-238 DEFAULT - 199.3 MEV/FISSION
SC0004 3201 199.3 3

* SET TIME AT WHICH DECAY HEAT POWER AND NEUTRON

* CAPTURE CORRECTION FACTOR GIVEN - FIRST POINT ONLY

* TIME = 0.0 S AFTER SHUTDOWN

SC0005 3202 0.0 1

* SET DECAY HEAT POWER FOR U-235 AT FIRST TIME POINT -

* DEFAULT = 13.18 MEV/FISSION

SC0006 3203 13.18 1 1

* SET DECAY HEAT POWER FOR PU-239 AT FIRST TIME POINT -

* DEFAULT = 10.93 MEV/FISSION

SC0007 3203 10.93 1 2

* SET DECAY HEAT POWER FOR U-238 AT FIRST TIME POINT -

* DEFAULT = 16.23 MEV/FISSION

SC0008 3203 16.23 1 3

* SET NEUTRON CAPTURE CORRECTION FACTOR GMAX AT FIRST TIME POINT
* DEFAULT = 1.02

SC0009 3204 1.02 1

*

* SET PARAMETERS FOR ACTINIDE DECAY HEATS
*

* ATOMS OF U-239 PRODUCED PER SECOND PER FISSION PER SECOND, DEFAULT

SC00010 3205 0.54 1
* ENERGY FROM DECAY OF U-239 ATOM - MEV
SC00011 3205 0.474 2

* ENERGY FROM DECAY OF NP-239 ATOM - MEV
SC00012 3205 0.419 3
* DECAY CONSTANT FOR U-239 - INVERSE SECONDS

SC00013 3205 4.91E-4 4
* DECAY CONSTANT FOR NP-239 — INVERSE SECONDS
SC00014 3205  3.41E-6 5
1395y saiwd ld WS (659,9 -V-0-1)-F
* DEFINE NEW ELEMENTS
* NEW ELEMENT XX
*
* NAME MASS (KG)
DCHNEMO0100 XX 0.100
* TIME (S) DECAY HEAT (W/KG)
DCHNEMO101 0.0 10.0
DCHNEMO0102 5.0 0.01

*

* NEW ELMENT YY

*

DCHNEM0200  YY 9.900
DCHNEM0201 0.0 0.1
DCHNEM0202  10.0  0.01
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DCHNEMO0203 100.0 0.001

*kkkkkkk** DEFINE CLASSES **x*xkkkkkkx

DEFINE CLASS 17 — NEW ELEMENT XX

* % ¥ *  *

DCHCLS0170 ‘FIRST NEW CLASS'
DCHCLS0171 XX
*

* DEFINE CLASS 18 — NEW ELEMENTS YY AND XX
*

DCHCLS0180 ‘SECOND NEW CLASS’
DCHCLS0181 YY XX

*

* DEFINE CLASS 19 — NEW ELEMENT YY + DEFAULT ELEMENT PM
*

DCHCLS0190 ‘THIRD NEW CLASS’

DCHCLS0191 YY PM

*

* SELECT ALL DEFAULT CLASSES
*

DCHDEFCLSO ALL
*

* SET ORIGEN SENSITIVITY COEFFICIENTS
*

* SET MULTIPLIER FOR ALL ORIGEN DATA TO 1.0

SC00015 3210 1.0 1
* SET MULTIPLIER FOR BROMINE TO 1.0
SC00016 3211 1.0 3

*

* SET FRACTION OF FUEL EQUILIBRIUM ELAPSED - DEFAULT = END OF CYCLE
*

SC00017 3212 1.0 1

* TO NORMALIZE CLASS DECAY HEATS TO WHOLE-CORE DECAY HEAT,
* INPUT NEXT CARD

* DCHCLSNORM YES

QL0 0929 WIS 90,0 plaS 2 PM 5 YY XX sla el a> 5145 04l d> g5 aiSS cpl 4 Cansl p3Y (609,9 ol 0
2 09d Slas Jbgo Ll (Lbly glo ) a5 e (xe ol 4 ol (Jg (o)l 518 55 3 28k S 50 PM)
Sl bslsa sl (WIKG) o35 ol S eunsl yl bl 51 Sy RN &y 5 Sloloms 3 36 o5 oy
Ly XX Glall 8525 ()15 VY DS 50 (soyz 2 onlpliy by vl Jbgels pllin 10 095 (635790 by el 055
9 XX p,> b s3> 0.1/(0.149.9) L bglro @) bgype oy ol G VWV S 0 o> a5 Jbyo ciils anles
PM 5 YY lagldl 5l balsee laie a YA (WS o oy 2 Cols o .cils walss YY 6 > < 5> 9.9/(0.1+9.9)

Sy e Ll PM 5l 0 SslS AARFA 4 YY 5l 0 55LS A8 o b
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Core Component | RN Release Volume
Intact:
Fuel Channel
Cladding Channel
Control Rods Bypass
Canisters Split Equality Between Channel and Bypass
Conglomerate Debris:
Refrozen on Cladding Channel
Refrozen on Control Rods Bypass
Refrozen on Canisters Channel
Particulate Debris:
All | Channel

S sles 51080 0 ) B § CSgus o (555 Alols o 1365 slaaiun jLas! o] e CanSs 5
o551 WDl yasi igiwd ol slazl b g adbannST Sl s Wl e dwaia Loy oS jal ond e lxs
oSy 51 o 58Ty Sal> 5l g3 5 sbaaiwe Lacl gilw Jow jshate 4 .Cowl oolo 7, B jo Sl 09 o0 29

555 oo )8 ooliil 5,50 CORCON b s &y50 45 VANESA s 505 52 5 ol e olge

FSY 5l YV asio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

MELCOR _jilustno oS b (o lusT 15y lgic

Gro oy Sobys —Y-1Y-F

Blae B3 a4 pte cansd Sen S ol (sla53ST, 4 Wols S I 5 b gus ) o ydiie S (sloo

2Dy 1) 55 sleasld oileacs coblE RN & 3lee @l )3 Solius Jow sl MAEROS Sl

STy A1 58 Lal b g cdge slaales 51 Lazil aiile) Shosbrs slodins nlo 5l Gl ©lS sladnis
(oo 9 8 ]

Ol 3 g Glae I3 cOlSs slao )by g ol WK o

ipd 53555 03 Sy LSS g 00,5 3,55 p e bioyd 90 () crge 4y oS 0)0 Sialil e

Foml IS Slepz> 50 @ 0br Sl )b 5l Geia b g zshe ) 2oy sm, 0

(o7 Jlw Glagh > lawg J5S slapz> G Glae D5 glol> o

sdige (ol Glapiasn bawgs Blae D3 cutlsy o

0yd 03Il g py & jgs —V-Y-IY-¥
Py dpmle glp g, o0 )5 4 MAEROS g, ¢ (Silsl laJow (3lae D13 o3l 568 anwle jglain 4
Loo)d a4 35 howd cupd i g bdedi g, b cuils p o Sl colo b Jhow o> a2y o gl OIS LS
By dwle (5l g ool Cawods by sla Jow & axg5 b ol o opl 5l oo gl s (WK g 5 Lo

Sl o le s, 5 4 Sualsl Jae slaas T3 wg, 0,15 4

(GBS g, @
\ N s °
TSP NG

oy 9 oyl sy sl esliiul b Jhgdse SSOL e

ol g BB o5l s b oge,d aw lejen (Salsl a8 ol ol Salsl anT g o swlel 5,8

¥ - Brownian diffusion

FSY 5 YA amio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y AN(W
V7,

MELCOR _jilustno oS b (o lusT 15y lgic

a5 3gd oo BB Ngd S5 55 g ool Al wily e Blae SIS Culed)s Wed il 6,503 e 4 J5US o>
Lz SO L g 00 S g, B Sl sboile Foaw U g ol sl il maw 59, p Aol sl &Iy

D550 S 4 gl dbize (giluand lp oS plapme wile I5 S Glaez sl oBLS Coe)
435 S 50 Comnl 08 ey sloanl lp s 08 ity el L pilSe Vgors (L2515 g,
4 9) Ohyz Ly 5 (2] lo i o wiS aile) Vb 4y 5, sk sl S GBIT gy 50
2be Gkl el Gl (Gie aile) ol @ g gshw Glp ey B 4 Somb S8 slae>
Sladoe & axsi b osm; oy adioe Gt sk (nl a5 bl edoe e s, lashs,
bl g wilisee

gl 4 Ggln sy

by Glae Old 5 gy Jleel dois jo Glae Sld Ggm; p5la cpl o T l> Sl o mle @lyd oS >
Do e ) 3 By o ales slaplialS

e 0 55 59 e ool L S el s, 51 o] 45 ol T ke 15 gule 1,8 55
Lobol,S ol sbml o (olgs 0,155 o f-‘l‘ g 59 Blee LS gy sl S5 oS 5 Glaglol S
Sl i o o 1y S s s oo 41 5 Al g L5 3l el e
pokage ;o S| (Jale (rregd 3)l0 G5 L Glae 5,0 S > 4 Je g 0jls b Cplatal (b2 Y?-““’
Gl Sz )0 08 ES 2 ar oo aS Sl 0,3 usSae sl 5o (JoNge slod s Bk Sl ead Jane

g o sy x5l &zl SIS ES o a4 o il ol ol cdale

- Flow through

- Thermophoresis
- Bulk gas

- Diffusiophoresis
- Stefan flow
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' - Explicit Euler
" - Hydroscope
" - Implicit backward difference
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RN1000 Record — Activates RN Package
RN1001 Record — Dimension Record
RN1002 Record — Activates Hygroscopic Model
RN1003 Record — Additional array dimensions
RN2001 Record — Convection option switch.
RN1DCHNORM - Class Normalization Record
RNCRCLXX Records — Core Material to RN Class Map
RNCLVNXX Records — RN Class to VANESA Group Map
RNVNCLXX Records — VANESA Group to RN Class Map
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RNFPNIijjXX Records — Initial Core Fuel and Cavity Radionuclide Inventories

RNGAPIjjXX Records — Initial Fuel-Cladding Gap Inventory Fractions
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RNAGXXX Records — Initial Aerosol Masses in Atmosphere
RNALXXX Records — Initial Aerosol Masses in Pool
RNVGXXX Records — Initial Fission Product VVapor Masses in Atmosphere
RNVLXXX Records — Initial Fission Product VVapor Masses in Pool
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RNFPO000 Record — Core Release Model
RN1BOOTHOO — Identification of Cs class(es) for the CORSOR-Booth release model
RN1BOOTHXxx — Identification of classes associated with “alternate” fuel
RNGAPI}j00 Record — Gap Release Temperature
RNCLSNNXX Records — Parameters for Class Combination at Release
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RN1100 Record — Aerosol Sectional Parameters
RNACOEF Record — Aerosol Coefficients
RNPTO000 Record — Conditions for Aerosol Coefficients
RNCFXXX Record Series — Aerosol Coefficient Input
RNCFDS Record
RNCFPT Record
RNCFXXX Records
RNMSO000 Record — Miscellaneous Aerosol Dynamics Constants
RNCCXXX Records — Class/Component Map
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RNDSXXX Records — Radionuclide Deposition Surfaces
RNSETXXX Records — Flow-through Areas for Intervolume Transport
RNASXXX Records — Aerosol Source Records

RNARXXX Records — Aerosol Resuspension Parameters
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RNACOND Record — Aerosol Condensation Index

RNVSXXX Records — Vapor Source Records
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RNDHLENXXX Records — Length for Absorption of Decay Betas
RNDHVXXX Records — Decay Heat Split for Control VVolumes
RNDHVSXXX Records — Control Volume Decay Heat Split to Other Components
RNDHSXXX Records — Decay Heat Split for Heat Structures

RNDHSSXXX Records — Surface Decay Heat Split to Other Components
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RN2PLSXX Record — Pool Scrubbing Record

RN2FLTXXYY Record Series — Filter Parameters
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RN2FLTXXO00 — Filter Specification
RN2FLTXXKK — Filter Class Parameters
RN2FLTXXyx — Decontamination Factor as Function of Aerosol Size
RN2FLTXXyx — Decontamination Factor as Function of RN Class and Aerosol Size
RN2FLTXXKK — Initialization of Filter RN Mass
RN2FLTXX41 — Performance Characteristics of Aerosol Filters
RN2FLTXX42 — Performance Characteristics of Charcoal (Vapor) Filters
RN2FLTXX43 — Thermal Desorption Data for Charcoal Filters
RN2FLTXX44 — Radiolytic Desorption Data for Charcoal Filters
RN2FLTXX45 — Charcoal Combustion Data for Charcoal Filters
RN2SPRXX Record Series — Spray Parameters
RN2SPRO00 — lodine Class
RN2SPRXX — Spray Partition Coefficient
1395 5 Slodiwsd (o lwoals sl yol, —A-F-1Y-F
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RNRCTIIYY Records — Class Reaction Information
RNRCTIIO00 — From Class Specification

RNRCTII01 — To Class Specification

RNRCTI102 — Translation Array

RNRCTI1103 — Control VVolumes

RNRCTI104 — States

RNRCTII10 — Forward Reaction Mass Transfer Data
RNRCTII11 — Backward Reaction Mass Transfer Data

RNRCTI120 — Forward Reaction Energy Transfer Data
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RNRCTII21 — Backward Reaction Energy Transfer Data
RNTRNIIYY Records — Class Transfer Information
RNTRNII00 — From Class Specification
RNTRNII01 — To Class Specification
RNTRNII02 — Translation Array
RNTRNI103 — Control VVolumes
RNTRNI104 — States
RNTRNII110 — Mass Transfer Data
RNTRNII11 — Energy Transfer Data
Pl wae gy eyl -A-Y-IY-f
Ci sl W il 5 oleerd iz Gl Gile b (olend Gdx giluld oyl ise Gl jo

RNCAL100 Record — Chemisorption Activation Flag
RNCAONXxx Records — Chemisorption Class Activation Flags
RNCACMxx Records — Chemisorption Class to Radionuclide Vapor Mapping
& il Jow —)e-Y-1Y-F
o)lss v (59, Gibsr 5 63959 590 PN loslme g5 cg,0 oy oy Joe il ld la el )l i cnl 5
RNIOD100 Record — lodine model activation flags
RNIOD200 Record — lodine pool model start time
RNPHxxx — Ph Calculation Type
RNDOSxxxy — Dose input record
RNCBxxx — Cable mass input
RNSCyyy — Surface coating on walls
RNIOPyyy — lodine pool species to be output on plot file.
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RNJIkkk — Impacting jet model
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RNEDTFLG Record — RN Edit Flags

RNIOD200 Record — lodine pool model start time
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7000 — Differential Equation Convergence

7001 — Aerosol Coefficient Criteria

7002 — Fission Product Decay Beta Range

7003 — Parameters for Interpolation of Aerosol Coefficients

7100 — COR Material Release Multipliers

7101 — CORSOR Coefficients

7102 — CORSOR-M Coefficients

7103 — CORSOR-Booth Class Scaling Factors: Nominal Values
7104 — Release Surface-to-Volume Ratio

7105 — Modification of Release Rates

7106 — CORSOR-Booth Transient Release Parameters for Cesium
7107 — CORSOR-Booth Class Scaling Factors: Oxidation Modified

7110 — Vapor Pressure
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7111 — Vapor Diffusivity Constants

7120 — Class Molecular Weights

7130 — Oxidation-Based Release Coefficients for Metallic Fuels

7131 — Birney Non-Oxidation Release Coefficients for Metallic Fuel

7132 — Arrhenius Non-Oxidation Release Coefficients for Metallic Fuel

7135 — Noble Gas Release on Failure of Metallic Fuel
7136 — Solubility of RN Classes in Water Films

7140 — Release from Molten U-Al Pools

7141 — Solubility of Classes in Al-U Alloy

7142 — Debris Particle of Average Surface Area

7143 — Molten Fraction Criterion for Release from U-Al Pools
7144 — Temperature Criterion for Release from Intact Fuel
7150 — SPARC-90 Model Parameters

7151 — SPARC-90 Globule Size Correlation

7152 — SPARC-90 Bubble Size/Shape Model

7153 — SPARC-90 Bubble Rise Velocity Model

7154 — SPARC-90 Swarm Velocity Model

7155 — SPARC-90 Particle Impaction Model

7155 — SPARC-90 Particle Impaction Model

7157 — SPARC-90 Settling Velocity Correlation

7158 — SPARC-90 HOI Correlation

7159 — SPARC-90 12 Chemistry Model Parameters

7160 — Chemisorption

7170 — Hygroscopic Aerosol Parameters

7180 - lodine Pool Model Mass Transfer Parameters
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7181 - lodine Pool Chemistry Iteration Parameters

7182 - lodine Pool Chemistry Activation Limits
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Parameter Type | Description (Unit)

RN1-CPUC p Total time for the run routines of the RN1 package. (s)

RN1-CPUE p Total time for the edit routines of the RN1 package. (s)

RN1-CPUR p Total time for the restart routines of the RN1 package. (s)

RN1-CPUT p Sum of the run, edit and restart times of the RN1 package. (s)

RN1-ATMG.cv p Total mass of aerosol (radioactive plus nonradioactive) in the gas phase, for
each control volume cv. (kg)

RN1-ARMG.cv p Total mass of radioactive aerosol in the gas phase, for each control volume cv.
(kg)

RN1-VTMG.cv p Total mass of fission product vapor (radioactive plus nonradioactive) in the
gas phase, for each control volume cv. (kg)

RN1-VRMG.cv p Total mass of radioactive fission product vapor in the gas phase, for each
control volume cv. (kg)

RN1-ATML.cv p Total mass of aerosol (radioactive plus nonradioactive) in the liquid phase, for
each control volume cv. (kg)

RN1-ARML.cv p Total mass of radioactive aerosol in the liquid phase, for each control volume
cv. (kg)

RN1-VTML.cv p Total mass of fission product vapor (radioactive plus nonradioactive) in the
liquid phase, for each control volume cv. (kg)

RN1-VRML.cv p Total mass of radioactive fission product vapor in the liquid phase, for each
control volume cv. (kg)

RN1-XMRLSE-x-y.cv cp Total mass of class x released from COR components or CAV debris in
control volume cv. The parameter y specifies total mass as a compound (y=1),
the radioactive mass only (y=2), or the total mass as an element, including
nonradioactive sources and/or structural releases (y=3). (kg)

RN1-XMRLSET cp Total non-radioactive plus radioactive mass released from COR components.
(kg)

RN1-XMRLSER cp Total radioactive mass released from COR components. (kg)

RN1-TOTMAS-y.x p Sum of masses of class x in all locations, excluding that not yet released from
fuel or debris. The parameter y specifies either total mass (y=1) or just the
radioactive mass (y=2). (kg)
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Parameter

Type

Description (Unit)

RNL-TYCLAIR-X-y.ty

c

Airborne mass of class x in all volumes of type ty, including aerosols and
vapors. The parameter y specifies either total mass (y=1) or just the radioactive
mass (y=2). (kg)

RN1-AMG-w-x-y.cv

Aerosol mass of section w, class x, in the atmosphere of control volume cv not
including aerosols deposited on heat structures. The parameter y specifies total
mass (y=1) or radioactive mass only (y=2). (kg)

RN1-VMG-x-y.cv

Vapor mass of class X, in the atmosphere of control volume cv not including
vapor deposited on heat structures. The parameter y specifies total mass (y=1)
or radioactive mass only (y=2). (kg)

RN1-AML-x-y.cv

Aerosol mass of class x, in the pool of control volume cv not including
aerosols deposited on heat structures. The parameter y specifies total mass
(y=1) or radioactive mass only (y=2). (kg)

RN1-VML-x-y.cv

Vapor mass of class X, in the pool of control volume cv not including vapor
deposited on heat structures. The parameter y specifies either total mass (y=1)
or radioactive mass only (y=2). (kg)

RN1-ADEP-s-x-y.hs

Aerosol mass of class x, deposited on side s (s=1 is the LHS, s=2 is the RHS)
of heat structure hs. The parameter y specifies total mass (y=1) or radioactive
mass only (y=2). (kg)

RN1-VDEP-s-x-y.hs

Vapor mass of class X, deposited on side s (s=1 is the LHS, s=2 is the RHS) of
heat structure hs. The parameter y specifies total mass (y=1) or radioactive
mass only (y=2). (kg)

RN1-ATMT

Total radioactive plus non-radioactive aerosol mass in the atmosphere and
pool regions, not including deposited aerosols on heat structures. (kg)

RN1-ATMR

Total radioactive aerosol mass in the atmosphere and pool regions, not
including deposited aerosols on heat structures. (kg)

RN1-VTMT

Total radioactive plus non-radioactive fission product vapor mass in the
atmosphere and pool regions, not including deposited vapors on heat structures.

(kg)

RN1-VTMR

Total radioactive fission product vapor mass in the atmosphere and pool
regions, not including deposited vapors on heat structures. (kg)

RN1-TMT

Total radioactive and non-radioactive aerosol and fission product vapor masses
in the atmosphere and pool regions. Equal to RN1-ATMT plus RN1-VTMT
variables. (kg)

RN1-TMR

Total radioactive aerosol and fission product vapor masses in the atmosphere
and pool regions. Equal to RN1-ATMR plus RN1-VTMR variables. (kg)

RN1-MDTT-n-y

Total radioactive and non-radioactive mass deposited on heat structure n (user
number) on side y. The values of y are 1 for the LHS and 2 for the RHS. (kg)

RN1-MDTR-n-y

Total radioactive mass deposited on heat structure n (user number) on side y.
The values of y are 1 for the LHS and 2 for the RHS. (kg)

RN1-TMDTT

Total radioactive and non-radioactive mass deposited on all heat structures.
(kg)
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Parameter Type | Description (Unit)

RN1-TMDTR p Total radioactive mass deposited on all heat structures. (kg)

RN1-DHTOT p Total decay heat calculated by RadioNuclide package for all locations of
radionuclides. (W)

RN1-DHCOR p Total decay heat from the radionuclides in the core. (W)

RN1-DHCAV p Total decay heat from the radionuclides in the cavity. (W)

RN1-DHDEP p Total decay heat from the radionuclides deposited on the heat structures. (W)

RN1-DHATM p Total decay heat from airborne radionuclides. (W)

RN1-DHPOL p Total decay heat from radionuclides in the pool. (W)

RN1-AMGT-x-y.cv c Aerosol mass of class x in the atmosphere of control volume cv (sum of
sections), not including aerosols deposited on heat structures. The parameter y
specifies either total mass (y=1) or just the radioactive mass (y=2). (kg)

RN1-CVCLT-x-y.cv c Total mass of class x as aerosol and vapor in control volume cv. Includes mass
in pool and atmosphere, but not that deposited on heat structures. The
parameter y specifies either total mass (y=1) or just the radioactive mass (y=2).
(kg)

RN1-TYCLT-x-1.ty c Total mass of class x in all control volumes of type ty, including mass
deposited on heat structures associated with the control volumes. (kg)

RN1-TYCLT-x-2.ty cp Radioactive mass of class x in all control volumes of type ty, including mass
deposited on heat structures associated with the control volumes. (kg)

RN1-CVTOT-y.cv c Mass of radionuclides in control volume cv. Includes mass in pool and
atmosphere, but not that deposited on heat structures. The parameter y specifies
either total mass (y=1) or just the radioactive mass (y=2). (kg)

RN1-TYTOT-1.ty c Sum of total masses of radionuclides in all control volumes of type ty.
Includes mass in pool and atmosphere, but not that deposited on heat structures.
(kg)

RN1-TYTOT-2.ty cp Sum of radioactive masses of radionuclides in all control volumes of type ty.
Includes mass in pool and atmosphere, but not that deposited on heat structures.
(kg)

RN1-MMDW.cv cp Mass median diameter of the wet aerosol distribution in the gas phase for each
control volume cv. (m)

RN1-GSDW.cv cp Geometric standard deviation of the wet aerosol distribution in the gas phase
for each control volume cv. (none)

RN1-MMDD.cv cp Mass median diameter of the dry aerosol distribution in the gas phase for each
control volume cv. (m)

RN1-GSDD.cv cp Geometric standard deviation of the dry aerosol distribution in the gas phase
for each control volume cv. (none)

RN1-PH.nnn pH of pool in control volume nnn. (none)

RN1-10P-cccecee.nnn

Concentration of aqueous species cccccc in control volume nnn. Although this
is available as a plot variable, the “c” means that the pool species must be
specified on record RNIOPyyy before it can be output. This is done because
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Parameter Type | Description (Unit)
there are many pool species (39) and the user does not necessarily want them
all on the plot file, increasing the size of the plot output file. The species cccccc
can be one of the names in the table in the RNIOP record description.
(kmole/m?)

RN1-10T-x-y-.cv c Total mass of iodine pool surface deposition class x deposited on surfaces in
control volume cv. The parameter y specifies either total mass (y=1) or
radioactive mass only (y=2). (kg)

RN1-10D-s-x-y.hs c Mass of iodine pool surface deposition class x deposited on side s of heat
structure hs. The parameter y specifies either total mass (y=1) or radioactive
mass only (y=2). (kg)

RN1-CAT-x-y-.cv c Total mass of chemisorption surface deposition class x deposited on surfaces
in control volume cv. The parameter y specifies either total mass (y=1) or
radioactive mass only (y=2). (kg)

RN1-CAD-s-x-y.hs c Mass of chemisorption surface class x deposited on side s of heat structure hs.
The parameter y specifies either total mass (y=1) or radioactive mass only
(y=2). (kg)

RN1-TMCAT Total mass of chemisorbed species deposited on all heat structures. (kg)

RN1-TMCAR Total radioactive mass of chemisorbed species deposited on all heat structures.
(kg)

RN1-MCAT-n-y p Total mass chemisorbed on side y of heat structure n (user number). The LHS
is y=1 and the RHS is y=2. (kg)

RN1-MCAR-n-y p Total radioactive mass chemisorbed on side y of heat structure n (user
number). The LHS is y=1 and the RHS is y=2. (kg)

RN1-MMDC-x.cv cp Mass median diameter of component x in the aerosol distribution in the gas
phase for each control volume cv. (m)

RN1-GSDC-x.cv cp Geometric standard deviation of component x in the aerosol distribution in the
gas phase for each control volume cv. (none)

RN2-CPUC p Total time for the run routines of the RN2 package. (s)

RN2-CPUE p Total time for the edit routines of the RN2 package. (s)

RN2-CPUR p Total time for the restart routines of the RN2 package. (s)

RN2-CPUT p Sum of the run, edit and restart times of the RN2 package. (s)

RN2-AMFLT-x.f cp Total aerosol mass of class x on filter f, where f is the filter number. (kg)

RN2-RAFLT-x.f c Radioactive aerosol mass of class x on filter f. (kg)

RN2-AMFLT.f cp Total aerosol mass on filter f (sum of RN2-AMFLT-x.f) (kg)

RN2-VMFLT-x.f cp Total vapor mass of class x on filter f. (kg)

RN2-RVFLT-x.f c Radioactive vapor mass of class x on filter f. (kg)

RN2-VMFLT.f p Total vapor mass on filter f (sum of RN2-VMFLT-x.f). (kg)

RN2-FLT-QTOT.f p Total decay heat from all radionuclides deposited on filter f. (W)

RN2-FLT-QLOS.f p Heat loss from filter f (portion of RN2-FLT-QTOT that is assumed to be lost

from the system). (W)
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Parameter

Type

Description (Unit)

RN2-VFLT-TMP.f

p

Temperature of charcoal bed in vapor filter f. (K)

RN2-VFLT-RAD.f

Radiolytic desorption rate of fission product vapors from filter f. (kg/s)

RN2-VFLT-THR.f

Thermal desorption rate of fission product vapors from filter f. (kg/s)

RN2-VFLT-BUR.f

P
p
P

Rate of fission product vapor release from filter f due to charcoal combustion.
(kg/s)

RN2-DFBUB-w.ip

Instantaneous decontamination factor of aerosols in mass section w from pool
scrubbing associated with path ip. (ip=10*NFL+1 for the from volume
associated with flow path NFL, ip=10*NFL+2 for the to volume associated
with flow path NFL, and ip=10*NCAV for the pool associated with cavity
NCAV.)

RN2-DFBUB-a.ip

(a=NUMSEC+1) Instantaneous decontamination factor of total aerosol mass
from pool scrubbing associated with path ip. (ip=10*NFL+1 for the from
volume associated with flow path NFL, ip=10*NFL+2 for the to volume
associated with flow path NFL, and ip=10*NCAYV for the pool associated with
cavity NCAV.)

RN2-DFBUB-v.ip

(v=NUMSEC+1+x) Instantaneous decontamination factor of vapor in class x
from pool scrubbing associated with path ip. (ip=10*NFL+1 for the from
volume associated with flow path NFL, ip=10*NFL+2 for the to volume
associated with flow path NFL, and ip=10*NCAV for the pool associated with
cavity NCAV.) Currently, only x=4 is calculated.

RN2-DFBBT-w.ip

Cumulative decontamination factor of aerosols in mass section w from pool
scrubbing associated with path ip. (ip=10*NFL+1 for the from volume
associated with flow path NFL, ip=10*NFL+2 for the to volume associated
with flow path NFL, and ip=10*NCAV for the pool associated with cavity
NCAV.)

RN2-DFBBT-a.ip

(a=NUMSEC+1) Cumulative decontamination factor of total aerosol mass
from pool scrubbing associated with path ip. (ip=10*NFL+1 for the from
volume associated with flow path NFL, ip=10*NFL+2 for the to volume
associated with flow path NFL, and ip=10*NCAYV for the pool associated with
cavity NCAV.)

RN2-DFBBT-v.ip

(v=NUMSEC+1+x) Cumulative decontamination factor of vapor in class x
from pool scrubbing associated with path ip. (ip=10*NFL+1 for the from
volume associated with flow path NFL, ip=10*NFL+2 for the to volume
associated with flow path NFL, and ip=10*NCAYV for the pool associated with
cavity NCAV.) Currently, only x=4 is calculated.

RN oo ) (59939 209.0.’ -VY-\Y-¥
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RN1000 O
*

* activate RN package

* declare 2 aerosol components (one for water)
* and add 16th class for CsI
* NUMSEC NUMCMP NUMCLS NCLSW CLSBX NUMSRA NUMSRV NCLCSI
RN1001 5 2 16 14 13 0 0 16

*
* combine

RNCLS0100 16 * acceptor class number
RNCLS0101 2 1.0 * one mole class 2 (Cs) per mole CsI
RNCLS0102 4 0.5 * one-half mole class 4 (I2) per mole CsI

*

Cs and I to form CsI

* define new CsI “element” - call it CI to put in class 16

* ELMNAM E

LMMAS

DCHNEM0100 CI 1.E-6 * must establish nonzero initial mass

*

* define decay curve for “CI” - combination of Cs and I curves

* TIME DCHEAT TIME DCHEAT TIME DCHEAT
0. 5.0211E5 6.12 4.0919E5 11.88 3.8675E5

DCHNEMO0101
DCHNEMO0102

18.

3.5494E5

29.88
241.2
3600.
14400.
36000.
72000.
172800.
518400.

3.1747E5 61.2 2.8612E5 118.8 2.4439E5
2.3141E5 612. 2.1557E5 1188. 1.9989E5
1.5937E5 5400. 1.3421E5 7200. 1.2565E5
8.3485E4 21600. 6.8352E4 28800. 5.8241E4
5.1511E4 43200. 4.3972E4 54000. 3.8938E4
3.1424E4 86400. 2.6405E4 129600. 1.7206E4
1.3019E4 259200. 8.8273E3 345600. 6.4804E3
4.5686E3 691200. 3.5628E3 864000. 3.0797E3

DCHNEMO0103
DCHNEMO0104
DCHNEMO0105
DCHNEMO0106
DCHNEMO0107
DCHNEMO0108
DCHNEMO0109
DCHNEMO110
*

* define decay heat for class 16

DCHCLS0160 CSI * new class name

DCHCLS01le6l CI * element “CI” defined with DCHNEM records
*

RNCLVNO1l 16 25
RNVNCLO1 25 16
*

RNEFPOOO -3 * use CORSOR-Booth model for high burn-up fuel
*

* RN class 16 maps into VANESA group 25
* VANESA group 25 maps back into RN class 16
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total

10% levellO

* initialize core radionuclide masses as fractions of

* 40% rings 1 and 2, 20% ring 3

* 15% level 6, 25% level 7, 30% level 8, 20% level 9,

* NINP RINP1 RINP2

RNFPN11001 0 0.1 0.4 * 4% of total mass in cell 110
RNFPN10901 0 0.2 0.4 * 8% of total mass in cell 109
RNFPN10801 0 0.3 0.4 * 12% of total mass in cell 108
RNFPN10701 0 0.25 0.4 * 10% of total mass in cell 107
RNFPN10601 O 0.15 0.4 * 6% of total mass in cell 106
*

RNFPN21001 0 0.1 0.4 * 4% of total mass in cell 210
RNFPN20901 0 0.2 0.4 * 8% of total mass in cell 209
RNFPN20801 0 0.3 0.4 * 12% of total mass in cell 208
RNFPN20701 0 0.25 0.4 * 10% of total mass in cell 207
RNFPN20601 O 0.15 0.4 * 6% of total mass in cell 206
*

RNFPN31001 0 0.1 0.2 * 2% of total mass in cell 310
RNFPN30901 0 0.2 0.2 * 4% of total mass in cell 309
RNFPN30801 0 0.3 0.2 * 6% of total mass in cell 308
RNFPN30701 0 0.25 0.2 * 5% of total mass in cell 307
RNFPN30601 0 0.15 0.2 * 3% of total mass in cell 306
*

RNFPNOOOO1 O 0.0 0.0 * no initial cavity inventory

*

* 100% total

*

* initialize gap fractions - constant throughout core
RINP2

NINP RINP1
RNGAP11001

RNGAP11002
RNGAP11003
RNGAP11004
RNGAP11005
*

RNGAP10901
RNGAP10801
RNGAP10701
RNGAP10601
*

RNGAP21001
RNGAP20901
RNGAP20801
RNGAP20701
RNGAP20601
*

RNGAP31001
RNGAP30901
RNGAP30801
RNGAP30701

RNGAP30601
*

1

g W N
O O O

-110
-110
-110
-110

-110
-110
-110
-110
-110

-110
-110
-110
-110
-110
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O O OO O O O O O

O O OO O

0.03 1.0

.05 1.0
JE=6 1.0
.017 1.0
.0001 1.0

N = ==

B e e

[ = = =

O O OO O O O O O

O O O O O

* % % Xk X% * % % * * % % % %

* % % % X%

3% of class 1 (Xe) in gap

5% of class 2 (Cs) in gap
.0001% of class 3 (Ba) in
of class 4 (I) in gap
of class 5 (Te) in gap

1.7%
.01%

same
same
same
same

same
same
same
same
same

same
same
same
same
same

fractions
fractions
fractions
fractions

fractions
fractions
fractions
fractions
fractions

fractions
fractions
fractions
fractions
fractions

as
as
as
as

as
as
as
as
as

as
as
as
as
as

in
in
in
in

in
in
in
in
in

in
in
in
in
in

cell
cell
cell
cell

cell
cell
cell
cell
cell

cell
cell
cell
cell
cell

gap

110
110
110
110

110
110
110
110
110

110
110
110
110
110
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* change minimum and maximum aerosol sizes
* DMIN DMAX RHONOM

RN1100 5.E-7 5.E-4 1000.

*

RNACOEF 1 * calculate the aerosol coefficients (don’t read)
*

* set water (class 14) to aerosol component 2

RNCCOO1 1 1 1 1111111111211

*

* declare flowthrough areas at bottom of CV 301

* IVOLF IVOLT ELEV AREA

RNSET001 301 302 12.0 75.0

RNSET002 301 303 12.0 25.0

*

* override heat structure 10501 orientation for RN deposition
* IDS ISDE ITYP

RNDSOO01 10501 RHS FLOOR * default orientation “WALL”
RNDS002 10501 LHS CEILING * default orientation “WALL”

*

* place aerosol filter in flow path 321

* with global DF of 4.0 and maximum loading of 0.1 kg

* IFLTFP CTYPE DFG XMASG

RN2FLT0100 321 AEROSOL 4.0 0.1

Sibwdeed lp Oloy 4 anly Gladeiazr 5 adsl L 5 Bl DS G35290 sl RN &y (5955 51 ooliu

LQLQP)} 4...]5‘ )‘A.Q.A u..\..\.su 6‘).’ X 5999 o] )JWL».A solfjj.u O aSol> )‘ G.MDU aQ .byj.n JjL..wo 9 wa;LA)]

! ool JJL‘J).,) 6&9)9)@9&.&47;)‘)&;\&.00;&Lg‘).)jJ)....SWASJ)Q wa%

* declare tabular aerosol and vapor sources

* NUMSEC NUMCMP NUMCLS NCLSW NCLSBX NUMSRA NUMSRV
RN1001 5 2 16 14 13 1 1

*

* jnitial CsI aerosol masses in CV 301

* IVOL ICLS RFRAC

RNAGOO1 301 16 1.0

* XMASS for each of NUMSEC sections

RNAGOO2 0.1 0.1 0.1 0.1 0.1

*

* CsI aerosol source defined by TF 101 with log-normal dist.

* IVOL IPHS ICLS RFRAC XM ITAB IDIST

RNASOO0O 301 2 16 1.0 1.0 101 2

* mass median diameter = 10.0 microns, standard deviation = 2.0
* AMMD GSD

RNASOO1 10.E-6 2.
*

* aerosol TF linearly decreasing from 0.1 kg/s to zero at 100 s
* TFNAME NTFPAR TFSCAL TFADCN
TF10100 AEROSOL-SOURCE 2 1.0 0.0
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V7,

X TIME RATE
TF10110 0.0 0.1
TF10111 100.0 0.0
*

* jodine vapor source defined by TF 102

* IVOL IPHS ICLS RFRAC XM ITAB
RNVSO000 301 2 4 1.0 1.0 102

*

* vapor TF linearly constant at 0.05 kg/s
* TFNAME NTFPAR TFSCAL TFADCN
TF10200 VAPOR-SOURCE 1 1.0 0.0

* TIME RATE

TF10210 0.0 0.05
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BURO0OO - Activation Record

Optional

(1) IACTYV - Activation Parameter

=0, BUR package active

=1, BUR package not active

(Type = integer, default = 1, units = none)

Db oo Jed e b g Jd BUR & & )I5 1 L
BUROOL1 - Ignition Parameters
Optional

(1) XH2IGN - H2 mole fraction limit for ignition without igniters.
(Type = real, default = 0.10, units = none)

(2) XCOIGN - CO mole fraction limit for ignition without igniters.
(Type = real, default = 0.167, units = none)

(3) XH2IGY - Hz mole fraction limit for ignition with igniters.
(Type = real, default = 0.07, units = none)

(4) XCOIGY - CO mole fraction limit for ignition with igniters.
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(Type = real, default = 0.129, units = none)

(5) XO2IG - Minimum O2 mole fraction for ignition.
(Type = real, default = 0.05, units = none)

(6) XMSCIG - Maximum H20 plus CO2 mole fraction for ignition.
(Type = real, default = 0.55. units = none)

(7) XH2DCH - H2 mole fraction limit for ignition during DCH.
(Type = real, default = XH2IGY, units = none)

(8) XCODCH - CO mole fraction limit for ignition during DCH.
(Type = real, default = XCOIGY, units = none)

(9) XO2DCH - O2 mole fraction limit for ignition during DCH.
(Type = real, default = XO2IG, units = none)

(10) XINDCH - H20 plus CO2 mole fraction limit for ignition during DCH.
(Type = real, default = XMSCIG, units = none)

e Wb OS5 jeas Ojeo o Lca);;.obg don b i & )I5 cpl o gl ooyt &l ! LQLQJ.'LA‘)Q OLS ol
BURO0O02 - Detonation Parameters

Optional

(1) XH2DET - Minimum Hz mole fraction for detonation.
(Type = real, default = 0.14, units = none)

(2) XO2DET - Minimum Oz mole fraction for detonation.
(Type = real, default = 0.09, units = none)

(3) XH20DT - Maximum H>O mole fraction for detonation.
(Type = real, default = 0.30, units = none)

Wb yell aw o gl colatwl G5l a5 g0 10 Wgd so Geard ol BoisS e gla el )l ()l e

BURO0O03 - Combustion Completeness and Propagation Parameters
Optional

(1) XH2CC - H2 mole fraction value for calculating combustion completeness.
(Type = real, default = 0.08, units = none)
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(2) XCOCC - CO mole fraction value for calculating combustion completeness.
(Type = real, default = 0.148, units = none)

(3) XH2PUP - H2 mole fraction limit for upward propagation.
(Type = real, default = 0.041, units = none)

(4) XCOPUP - CO mole fraction limit for upward propagation.
(Type = real, default = 0.125, units = none)

(5) XH2PHO - Hz mole fraction limit for horizontal propagation.
(Type = real, default = 0.06, units = none)

(6) XCOPHO - CO mole fraction limit for horizontal propagation.
(Type = real, default = 0.138, units = none)

(7) XH2PDN - H2 mole fraction limit for downward propagation.
(Ttype = real, default = 0.09, units = none)

(8) XCOPDN - CO mole fraction limit for downward propagation.
(Type = real, default = 0.150, units = none)

(9) XH2CCD - Value of XH2CC during DCH.
(Type = real, default = XH2CC, units = none)

(10) XCOCCD - Value of XCOCC during DCH.
(Type = real, default = XCOCC, units = none)

g oo s Jhaie slapme 4 o Lasl g gl oslail g o sossS S gle el )b S ol o

BURO0O04 - Plot Edit Control
Optional

(1) IFLAGS - Plot controlling variable.
> 0, Plot edit will be requested at start and end of each burn if control function number IFLAGS
is true; no BUR plot edits will be requested if it is false.
= -1, Plot edits will be requested at the start and end of each burn.
= -2, No plot edits will be requested by the BUR package.
(Type = integer, default = -1, units = none)

BURO0OS5 - Diffusion flame activation and burn parameters
Optional
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(1) IACTF - Diffusion flame model activation flag. Default is 0 (off); set to 1 (on) to activate model.
=0, Off

=1,0n

(Type = integer, default = 0, units = none)

(2) XH2FLM - Minimum hydrogen mole fraction of the flow path to burn. This should be set lower than
the usual bulk burn default for realistic simulation (default is 0.0; and up to about 0.03 is reasonable).
Default in code is 0.07

(Type = real, default = 0.0, units = none)

(3) XCOFLM - Minimum carbon monoxide mole fraction of the flow path to burn. Default is typical of
bulk burn during DCH.
(Type = real, default = 0.129, units = none)

(4) XO2FLM - Minimum oxygen mole fraction in downstream control volume to burn.
(Type = real, default = 0.01, units = none)

(5) XSCFLM - Maximum inerting gas concentration in downstream control volume (steam+carbon
dioxide) before burn stops.
(Type = real, default = 0.9, units = none)

(6) XH2CCF - Hydrogen mole fraction to use in the LeChatelier formula for the combustion
completeness of the diffusion flame. This is set to the DCH bulk burn value as default.
(Type = real, default = 0.08, units = none)

(7) XCOCCF - Carbon monoxide mole fraction to use in the LeChatelier formula for the combustion
completeness of the diffusion flame. This is set to the DCH bulk burn value as default.
(Type = real, default = 0.148, units = none)

> Gl 280k polde 00,5 oo G Alad CF g s olil 5 05l o Sl alad i Joe WS )
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BURCFxx - Diffusion flame combustion completeness parameters.

01 <xx<99
Optional

(1) IFLNUM - Flow path number. Putting -1 as the flow path will cause the value of CC to be used for
all flow paths except those redefined on subsequent BURCFXX records.
(Type = integer, default = none, units = none)
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(2) ICCFLG - Option to use for combustion completeness. For all options, the completeness must satisfy
0.0<CC<1.0.

= -1, use constant CC.

=0, use HECTR correlation.

(3) CC - Combustion completeness, 0.0 < CC < 1.0.

Sl 50 098 oo (reaS Gl e SO (Gl edigd iSy Al Gl g JoS A by e sl il b 15l o
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BUR1XX - Burn Rate and Propagation Speed Parameters
01 <XX< 99
Optional

(1) ICVNUM - User control volume number.
(Type = integer, default = none, units = none)

(2) IGNTR - Igniter variable
<0, IGNTR variable (0 or 1) given by REAL control function number ABS (IGNTR)
= 0, igniter not active in control volume
=1, igniter is active in control volume
= 86, burning prohibited in control volume
(Type = integer, default = 0, units = none)

(3) CDIM - Characteristic dimension of control volume. If —1 is input, the radius of a sphere whose
volume is the control volume total volume (3V/(4 = )) ¥ 2 will be used.
(Type = real, default = -1, units = m)

(4) TFRAC - Time fraction of burn before propagation is allowed. It must satisfy 0.0 < TFRAC < 1.
(Type = real, default = 0.0, units = none)

(5) CDDH - Value of CDIM during DCH.
(Type = real, default = CDIM, units = m)

(6) TFDH - Value of TFRAC during DCH.
(Type = real, default = TFRAC, units = none)
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BURCCXX - Combustion Completeness Option
01< XX <99
Optional

(1) ICVNUM - User control volume number. If -1 is entered, then this combustion completeness
specification will be used in all the volumes except those redefined on subsequent BURCCXX records.
(Type = integer, default = none, units = none)

(2) ICCFLG - Option to use for combustion completeness. For all options, the combustion completeness
must satisfy 0.0 < CC < 1.0.

< 0, use constant value for completeness. Input the constant as entry 3 on this record
=0, use correlation (sensitivity coefficient C2202)
> 0, calculate completeness from control function ICCFLG

(Type = integer, default = 0, units = none)

(3) CC - If ICCFLG < 0, this is the combustion completeness to use. Otherwise, a value is required as a
placeholder, but will not be used, see entries (4) and (5).
(Type = real, default = none, units = none)

(4) ICCDCH - Value of ICCFLG, during DCH.
(Type = integer, default = ICCFLG, units = none).

(5) CCDH - Value of CC during DCH.
(Type = real, default = CC, units = none)
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BURFSXX - Flame Speed Option

01 < XX < 99
Optional

(1) ICVNUM - User control volume number. If -1 is entered, then this flame speed specification will be
used in all the volumes except those redefined on subsequent BURFSXX records.
(Type = integer, default = none, units = none)

(2) IFSFLG - Option specifying how the flame speed is determined.
< 0, use constant value for flame speed. Input the constant as entry 3 on this record
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=0, use correlation (sensitivity coefficient C2200)
> 0, calculate flame speed from control function IFSFLG
(Type = integer, default = 0, units = m/s)

(3) FS - If IFSFLG < 0, enter the flame speed to use. Otherwise, a value is required as a placeholder, but
will not be used, see entries (4) and (5).
(Type = real, default = none, units = none)

(4) IFSDCH - Value of IFSFLG during DCH.
(Type = integer, default = IFSFLG, units = none)

(5) FSDH - Value of FS during DCH.
(Type = real, default = FS, units = m/s)

30 Vg oo S BURFSXX slac )5 (g ymw j0 a1 (gl alad oo ps dslonn 8900 8008 (nd (sl il )b
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BURTIM - Burn Timestep Information
Optional

(1) BURNDT - Burn timestep variable
< 0.0 First system timestep during a burn will be ABS (BURNDT) x Total time of burn
= 0.0 First system timestep is 0.2 s
> 0.0 First system timestep is BURNDT

(Type = real, default = 0.0, units = s)
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C2200 - Flame Speed Parameters

C2201 - Maximum Overshoot of Ignition Limit

C2202 - Combustion Completeness Parameters

C2203 - Minimum Debris Temperature to Invoke DCH Parameters

BUR &t 30 (58 @195 sylogS T 5 sy S8 (5o yuicio —F- VY -F

sloduds 43‘)‘ A4 o)l.o.».‘l}
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Parameter Type | Description (Unit)

BUR-CPUC p CPU time used by the calculation routines in the BUR package. (s)

BUR-CPUE p CPU time used by the edit routines in the BUR package. (S)

BUR-CPUR p CPU time used by the restart routines in the BUR package. (s)

BUR-CPUT p Total CPU time used by the calculational, edit, and restart routines of the BUR
package. (s)

BUR-N-SE.n p Number of times a burn has started or ended in control volume n. It is odd if a
burn is occurring in the volume, and even if no burn is occurring. (none)

BUR-LOG c Logical control function argument that is TRUE if any control volume is
burning and FALSE otherwise. (type = logical, units = none)

BUR-O2-RAT.n cp The rate of oxygen consumption from burning in CVH volume n. (kg/s)

BUR-02-TOT.n cp The total amount of oxygen consumed by burning in CVH volume n. (kg)

BUR-H2-RAT.n cp The rate of hydrogen consumed from burning in CVH volume n. (kg/s)

BUR-H2-TOT.n cp The total amount of hydrogen consumed by burning in CVH volume n. (kg)

BUR-CO-RAT.n cp The rate of carbon monoxide consumption from burning in CVH volume n.
(kg/s)

BUR-CO-TOT.n cp The total amount of carbon monoxide consumed by burning in CVH volume n.
(kg)

BUR-H20-RAT.n cp The rate of steam production from burning in CVH volume n. (kg/s)

BUR-H20-TOT.n cp The total amount of steam produced by burning in CVH volume n. (kg)

BUR-CO2-RAT.n cp The rate of carbon dioxide production from burning in CVH volume n. (kg/s)

BUR-CO2-TOT.n cp The total amount of carbon dioxide produced by burning in CVH volume n. (kg)

BUR-POWER.n cp The power generated by burning in CVH volume n. (W)

BUR-ENERGY.n cp The energy produced by burning in CVH volume n. (J)

BUR-O2-FTOT.n p Total oxygen burned in flow path n. (kg)

BUR-H2-FTOT.n p Total hydrogen burned in flow path n. (kg)

BUR-D2-FTOT.n p Total deuterium burned in flow path n. (kg)

FSY 5l FAY asio




ANC-PUB-HM-TN-03-00 &l 438 iy Slolono 35y

MELCOR _siluwlxo o5 b Uil 15y ylgie V4

BUR-CO-FTOT.n Total carbon monoxide burned in flow path n. (kg)

BUR-H20-FTOT.n Total steam produced in flow path n. (kg)

BUR-CO2-FTOT.n Total carbon dioxide produced in flow path n. (kg)

BUR-FENERGY .n

T | T|T| T

Total energy produced in flow path n. (J)

BUR :\.uwu 609)9 :Ug.oa -0-\Y-¥
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TITLE
JOBID
*

* NONCONDENSIBLE GAS INPUT
*

NCG001  H2

NCG002 02

NCG003  CO2

NCG004  CO

*

CONTROL VOLUME SETUP
FLOW PATH INPUT

*
*
*
*
* BURN PACKAGE INPUT
*

BUROOO 0 * ACTIVATE BURN PACKAGE
*

* INPUT BURN RATE AND PROPAGATION SPEED PARAMETERS
*

BUR100 4 0 10.0 0.7

BUR101 7 1 20.0 0.5

BUR102 8 1 25.0 0.6

BUR103 9 0 8.0 0.1

Zewl 0asl MELCOR a5 (634,5 4l o

TITLE

JOBID

RESTART

*

* OTHER INPUT
* BURN Timestep INPUT
BURTIM -0.15
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EDFnnn00 — External Data File Definition Record

001 < nnn < 999, nnn is the user-assigned number of the data file.
Required
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(1) EDFNAM - User defined external data file name.
(Type = character*16, default = none)

(2) NCHAN - Number of channels (dependent variables) in each record of the file.
(Type = integer, default = none, units = dimensionless)

(3) MODE - Direction and mode of information transfer. May be ‘READ’, “WRITE’, or ‘PUSH".
(Type = character, default = none)

SledMbl Jasl g95 g Cgz g9 (o Slass 4y atisly) beosls sla JUIS slaws ¢ > )15 sols Ll ob c )57 ol o

EDFnnn01 — File Specification
001 < nnn < 999, nnn is the user-assigned number of the data file.
Required

(1) FILNAM - Name of file on the operating system, such as ‘input47.dat’.
(Type = character*80, default = none)

Gl 6 iSTS Al ol ol 09 co (punsd D9 oo ALl Q’I b Jole i 0 a5 >, LB oL wo)lS )l o
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EDFnnn02 — External Data File Format

001 < nnn < 999, nnn is the user-assigned number of the data file.
Optional

(1) IFMT - Format of records in the external file. If the record is omitted or blank, the file is assumed to
be unformatted. If the format contains one or more commas, it must be enclosed in single quotes. The
enclosing parentheses may be included ‘(4E12.4) or omitted ‘4E12.4’; in the latter case, the input string
is limited to character*22.

(Type = character*24, default = “ )
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EDFnnn03 — Time Offset for External Data File
001 < nnn < 999, nnn is the user-assigned number of the data file.
Optional

(1) TIMOFF - Offset of time in the external data file relative to time in MELCOR.
(Type = real, default = 0.0, units = s)

o MELCOR (sl,>1 L a5 canss 5Ls aosls LB 0 jio oloj wilites slaas opn olbls )| gluwosle jslaie 4
Ml.a ‘50.».0 L 9 M w‘yso ‘S:Le) JLM‘ »)3”)‘50 oalaw] tfile = tMEI_COR + toff 4.'4.*‘) )| u)lf U"‘ )O A.wl.f
EDFnnn04 — Buffer Length for READ File

001 < nnn < 999, nnn is the user-assigned number of the data file.
Optional

(1) NBUFF - Size of READ file data buffer, in records. Must be > 3.
(Type = integer, default = 5, units = dimensionless)

Jolos b aidy IS o JB glad ogd oo 0,53 EDF - diig 80ls oL jo Sasles B o eols 5l e G LS
slad 5510l .aslb MELCOR 4S5 Sloj a5 slesl B 5Ll 51 ley (SIS bogama (yols g gl (BI5 slaools
FB STl ¥ ply Wosls (05 jlade (5 SasS S feod e Sloj slaplS (sl g0 Wlgioe JB
Slewlne (5950 (o &S 5l 6T ol ln Jlade (nl Sl gl po 4 Seo5 slaesls sl Swile>

b Gl

EDFnnnlk — Write Increment Control for WRITE or PUSH File
001 < nnn < 999, nnn is the user-assigned number of the data file.

0< k< Zis used for sequencing
Required

(1) TWEDF - Time at which the following output increment takes effect.
(Type = real, default = none, units = s)

(2) DTWEDF - Time increment between output records.
(Type = real, default = none, units = s)
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EDFnnnkk — Channel Variables for WRITE File
001 < nnn < 999, nnn is the user-assigned number of the data file.

A0 < kk < ZZ is used for sequencing
Required

(1) CHARG - Control function argument to identify an element of the database.
(Type = character*24, default = none)
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EDFnnn01 — File Specification
EDFnnn02 — External Data File Format
EDFnnn03 — Time Offset for External Data File

EDFnnnlk — Write Increment Control for WRITE or PUSH File
EDF diws o &S &led 6uou,§j 9wy BB o o -F-1F-¥

5loals 4\3‘)| YV c)Lo.«i:
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EDF & 55 J 58 ailys slaokesS T 5 s J1B sl juiio Y'Y o les Jgir

Parameter | Type | Description (Unit)

EDF.n.m cp Value of the my, data channel in external data file n. If the data are plotted, the units will be
given (by default) as “UNK” because they are not—and cannot be—known by EDF. The
user may, of course, specify the correct units by defining a nondefault axis label as part of
the input to the plot program.

EDF & ) (59939 3..’9.0.’ -0-\F-¥
EDF00700 MELT-SOURCE 4 READ
EDF00701 RUNZ27 .DAT
EDF00702 5E12.5 *Time and four dependent variables
EDF00703 2600.0 *Melcor time 0 corresponds to 2600 s on file
EDF00704 10 *Expand buffer to 10 data points

<JB L RUN27.DAT LG 51wl a5 el Jatws alib iz 9 oloy ol Vooylais b >, LB SO Jlse o] j0

5 EDF.7.1 clopl b JyuS adlsi cloglosS,] 5o aily clojuiie o0y bikee solie g owilss BE12.5

£d,S wales (18 JB glad iy s o gl gloj ddaii Ve je (gl g wiales s 0 EDF7.4

LS by nl wslS ssb el uins BB S8 s slagles )T plyie 4 aten Sl blé S5 (slaosls

o dboul el )l cpl 4w yiws SGI 08 &y sz jo ol Sl o el odle a5 e e o b,

1|

an > LB e m JUS 5l ceols T 5 355 bl CVHANAK oS s EDF.AM & jle b S

30 00D yutS @‘-‘3‘9-"' FB S 0 09250 slaools 1T 15g5 5 slraina | )le 3 e O‘sss.o TP aw o -Y

(COR & 0ile) et plos 5l oo <l o Il alice o 51 5w ol b 0,5 (e TPINNNNOL 15

g oo ailagSS e oklez1 3 (CAV &y wile) bas plo lawg a5 Sy b sy o) Sg on 48,

I, MELCOR olawlrs a4y fws Syge s by g oS ple 5l 595, sloaius gl 5309581 el ol

.a)’L,;GQ ol ,8
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il 0ol &l ilgd B SO 5l Jlte awlsl o

EDF11100 SPECIAL-DATA 3 WRITE
EDF11101 ‘specdat.dat’

EDF11110 500.0 100.0

EDF11111 1000.0 10.0

EDF11112 5000.0 1000.0

EDF111AA CVH-P.200

EDF111AB CFVALU. 4

EDF111AC CAV-MEX-H2.3

Lools .l a3 ,20 Specdat.dat Ll jo il g5 3l g LB oy MVY 5Ll b o) LB SO Jlise ol o
Ol g 4l e ddasd sladbi Voo g adl Veor dlasd Slasl Ve ye sl Qe e dbaxd Jlasl Vee 2l
3O 0 olj Ohayed oy S g Vol Jous é-’l-’ Sade Voo pze jo jLid (e (gol> 0ol o aisd aliel L

ool Voojleds JyuS o>
Loy Wb ools JU NCHAN jolae PUSH LB jo a5 ol cpl ,o PUSH LB G L ooigd L SO oglas
e 0 Ngdh Gy, Slawbre glaaii lawg b PUSH LB G j0 ool sla JUIS Ao 04 pesd aasien Lo
plE 50,5 JolS 5j90s MELCOR yizu slice job a5 09 oo yolo Uas sl S MELGEN sy o &j90 oyl

3 b delys BBgte aid el Sloj P LG I S JUS wir b S sl o e S a5 S5 50 o Slej
Jaine slge ole> slaosls wlgh oo ey (pl o)l 1) EDF &ty &y Sledbl Jlu )l <obld TP & s pol> >

A8 es b SS oly IN w8 L TP & & ous

il 33 Oyg0 0 PUSH LB (609,5 51 Jlie

EDF00500 MELT-EJECTION 16 PUSH

EDF00501 MELTEJ.DAT

EDF00502 5E15.7 * Each logical EDF record requires 4 lines
EDF00510 3000.0 10.0

s o)L bl o Jle cplasS g0y o 10 o)l b >, LB G L 0l
TPINnnnO1l WRITE 5
ol o9l g0 asli Ve oo dlasd 5l eg i b agli Ve ;0 MELTELDAT pb 4 LB 4 o LB glaools plig 4y yeie

eize 39, 55 4 MELCOR (gusy (sl o lsT sloaniir iy sl 6995 B S0 plsie 4 ol (e L6
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LS‘):’ Sg, )lf 4 pgd Lg‘).?| I L@M @, g Ja_u).o 6‘)9’)-’ GLQM JLw‘ oS LS‘):’ m‘y‘s,o GQJLM J)Le

S dzzl e TP &y ,0 TPINNNNOL &,1S Sleisgs 4 s Slensgs

TP & s —VO-¥

TP dows LS -V-10-F

a e pslise ol SRs By a4 (S i Sl 5l s e JWE sl olailn] St Jab S TP A
&S o e s (655 9 2 Jll gl yele Jlales SO lgie & TP & 0 & le

Ly Cawlgz 10 ol aiS o Jlo )| TP & 4 1) Sledol in J&l an] )3 .0Ut 5N wo,ls 0e2g JWl a3 £45 90
o Aaly Wb 55 oS o Loyl el oailgS 1,8 1, T &S out Jlsl ol a g 60 S ailep 1y oledlsl TP
3 CAV COR slaaius slp TP &y gl 5L 0,90 (899,9 cpol> Il o 0uS g ,a5 1, 0Ut g in Jas! sbbos) )3

ol 008 33555 RN
S S ) Abaly 3o,k 5N Al 40Ut wul b s Slge ols bl gl JWES! e 5l S b 1S

mass out = translation matrix x mass in
255V plyosle o) 6lp JUl e ple laggin den slagledl o 45 098 o Lai> Sl sole S e S
2515 g a)lS (g% COR &y ST Jlie plyie 4 ol (Sow TP &y 5 o2 g b g 2l el ol

o> 2 0,5 eolitwl TP & JES! s 5l 5l b d(Cenl cpix a5) voai aseis |y o] slge CAV &iwy ¢ ol

Dl oo Sl N0l 8 0 > lgie 4 MELCOR (25,5 10 wgd oo adgi b g alilagS TP &y Loy a5

UO2
UO2 100000 Zr
Zr 010000 Steel
Steel = 0 01000 X ZrO2
ZrO2 0 00100 St. Ox.
St. Ox. 0 00010 B4C
3,90 380 B aS > 15 slo LB lawgs ool cay a5 IN glaaild goday ol canl S Jl s ple puioren

09,5 ,o Wilgi s (25,5 Cdn L slao,l deis S e lgie 4 0l oslatul wiylas 1) out sl LS

B9, 5,5 4 gt Vg 0, VO L Jl roro s il SOl oslatnl L RN &g Jlas o590 (0,8 i
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Ll ) oy sl a1z o)l Ly o8 TP &y sk 51 5500 iy & iy S 5l ol Jais Slge ST S
dwlo (glp a5 OUL 0l 3 s (185 & (ol iy 90 (o S dlal) o S| o a0 b g Cnd B0l
a S o Jaie TP &y 4y 5 2l ) Sledlbl cpl s oS o 28l y0 1) (Sealinngo i louitio 5y ¢ LT
S 6l 53l ¥ ply (JLST SG g asS ool (Sealiyoge i i (sl Lo 5l sl (Sae COR diy ¢ Jlo lse
S dlime 380 VIV ol 1, 5T g 0 2ilyo 1, o 5 pyz o] sl Siae CAV iy S dlme o
2 3 T G el Jg8 Y ST gl 45 Wl T ol TP & 4 1, Js3iKe YIV jlaie CAV ey

535 o0 olz MELCOR >3,

e Glaie a4 Lo aS Jige 0 il LSy cam e Al j0 > 4 g 90 o gl olge gl cdls Yol S
&GP A ks LSy cdl O¥olae I 0l walgss &, (ABly (6550 lp e w0y, [T 4 Seluoge
83gazs ;0 (655l gl « L3 Il (gl .cuils waled 929 (65,50 sla G g 0098 S BB a5 Clils waleS 9>

Sy walet Cl> dolrs jo Coalad pac

Ao u,o..o).sl.n U”‘ | g_i.s ).3‘).3 LgLQda‘)é l.a L;).EB =0 u,w)JLo g_i.s °9""’as‘° oalau! f}/w aS L;Lo.ul u,w).al.o

AS oo bra> g3 anl 4 sl s 1) (694,5 ol slrdastin
TP & MELGEN gz (59959 -Y-10-¥

L Bl bin auld o Wed oo w25 )15 Lawgs OUL dlge 4 N Slge os o Sle g OUL 5N Jlal glaass! s

sl bl o out ol 3 oS b Jblas sl sl e ile o il bLS I o oUt axl 3 5o

FDI .COR Julis) MELCOR saxie sloains .ol ool &3l a0l (69955 9,90 10 sogee Slrusgy anlsl (o
3,15 34> TP
TPINNnNnnOO — In Transfer Process

001 < nnn < 999, nnn is the transfer process number.
Required

(1) NMSIN - Number of masses in.
(Type = integer, default = none, units = none)

(2) NTHRM - Number of thermodynamic variables.
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(Type = integer, default = none, units = none)

b ool dwlbe JUST 09 co iy yas ol 8 ol 0 (Sealnoge s slo pusio g lap > olaas dN a3 SO &)l5 ol jo

s Lyl )byl 5l (SO 093 g e oo Jiiine 55 (Selinoge i sla pio 5l eolasul

TPINNnnnO01 — Connection to External Data File
001 < nnn £ 999, nnn is the transfer process number.

(1) DIRECT - Direction of connection. This may be either ‘WRITE’ to write a history file or ‘READ’ to
read a file.
(Type = character*5, default = none, units = none)

(2) IP2EDF - User number of associated EDF file. If DIRECT = ‘WRITE’, this must be the number of a
valid “PUSH?” file containing exactly NMSIN + 1 + NTHRM channels.

If DIRECT = ‘READ?’, this must be the number of a valid “READ” file containing at least NMSIN + 1 +
NTHRM channels, of which the first NMSIN + 1 + NTHRM will be used.

Gl Sae L8 cpl 5l Sl o See 1) () slrosls LB S g in al 8 s LS )18 oS )
MELCOR |,z )b S 5l Jols sloosls a5 sas oo o3l &,I5 () 05 oolaiwl in al,d 5l glassy b iigs
aaz N anls SO o bld 5 ailes lp lazsu U i canl S Cuiored (g 0 0>d (gam bolatul gl

D oolasul

) Seeluoge,i yxie NTHRM o soxw L;.JL..J (225 > NMSIN slasws 4y el aliy b G S

N anld o ond e olaws 4 Soluoge 5 (lo st g bap > .clils wale> (JUIS NMSIN + NTHRM + 1

Jgl Jtsl gl FDINNOO & )ls o NFDTPI jial,b ¢ COR00004 & )lS° ;0 NTPCOR jial )b Siles s a0 .aiiwd

Ol dx>l e
B0+ Tds )l o,led 45 Spd co G5 c0dd S (13550 Sloatus 5l ped JUED a3 S Ygone 45 595 4z g3
sols 7,5 RN1001 &,ls° ,0) NMSIN = NUMCLS . Jlas! ol cpl o el ol s gy e o,leds 3l ytian oy
@Ju S5 g dtwsly piie gl NUMCLS + 2 JUIS g9l ¢ b ,o ools o &l NTHRM =1 ¢ (Conl o0
TPOTNNN0OO — Out Transfer Process Record

001 < nnn £ 999, nnn is the transfer process number.
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Required

(1) NMSOT - Number of masses associated with this out transfer process.
(Type = integer, default = none, units = none)

(2) NPOTOI - Associated in transfer process number.
(Type = integer, default = none, units = none)

(3) OUTMTX - Associated translation matrix.
(Type = character, default = none, units = none)

abogy s TN Ul sl )s 5,les g Wad o Jlool ooiilyml 3 &by s ds a5 Glop, olaws UL anyls w8 ol 4o

D9l g0 iy 2

Slop,z B Wgl o o po Jl G ple 55N ald slap s 953 g0 eend JWST G ilo )5 (nl pgs syl 5
10 ol OUTMTX el ol 1 b Ly Jisil o yile o (sl lo 0UE JUisil amlé o i ass OUE il 3

5,les IOTMTX 4 0l UIN L DEF & ,le 0L KEYWORD 1 o oS 598 puss KEYWORD.IOTMTX _JG
89560 8 A (o8 s JGS! s yile o 61 DEF O jle col Jal ol g ) gl aid) |15 & Jas! w5l
JEG! s yile SO )57 oS 90 50 UIN O jle el oolain] LB cul a5 s 5l a5 DEF.1 Lo ol cdl> o
Slals b )5 Lawgs ouls Gy i o il SO UINL200 O jle Jlie flgie a4y 09500 45 4 S yy05 (6999 5

A.aS@ )a?Lw.a " ‘)Y”

TPMnnn0000 — Translation Matrix
001 £ nnn £ 999, nnn is the translation matrix number.
Optional

(1) NROW - Number of rows.
(Type = integer, default = none, units = none)

(2) NCOL - Number of columns.
(Type = integer, default = none, units = none)

gl s TPMNNNKKKK &8 50 sl o silo

TPMnnnkkkk — Define Translation Matrix
001 < nnn £ 999, nnn is the translation matrix number.
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0001 < kkkk £ ZzzZZ7Z7, kkkk is a collocation field

(1) NROW/NCOL - Character string with NROW equal the row number and NCOL equal to the column
number. For example 3/5 is the third row and fifth column.
(Type = character, default = none, units = none)

(2) VALUE - Value of the NROW-th row and NCOL-th column in the matrix.
(Type = real, default = 0, units = none)

BAE LAd DAE F o) g A B(63g,9 OIS RABE g oyt JEl e gl oo mé slaoldl SISl o
pgd 33 .l JI! Ly jilo 10 ygiw 8,les NCOL 4 (a5, 5,les NROW a5 ol NROW/NCOL & ,50 4

sl s ila 4o ,olNCOL % g P\NROW @, ol Jlade aF db> sae S
TP &uww MELCOR e (69959 -Y-\0-¥

S Gy Toasme 1) JWE! e ile 5 IN dbgy e anld 5yl Wl o 5 coid ools OUL JUisl anld G sl
Giu 5o wax e yile 5 OUE 5 N Gyax slaasl b Wsd Gy e lsasee Wl oo JWEDI e le sbaolall

Al las e out 0l SO L JBlas wbiin ol 8 e aied cob w25 MELCOR
TPOTNNNOO — Out Transfer Process Record

001 < nnn < 999, nnn is the transfer process number.
Optional

(1) NMSOT - Number of masses associated with this out transfer process. This may not be changed in
MELCOR.
(Type = integer, default = none, units = none)

(2) NPOTOI - Associated in transfer process number.
(Type = integer, default = none, units = none)

(3) OUTMTX - Associated translation matrix. In process masses are multiplied by a translation matrix to
generate the out process masses. Each out transfer process has

TPMnnn000O — Translation Matrix
001 £ nnn £ 999, nnn is the translation matrix number.
Optional
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(1) NROW - Number of rows.
(Type = integer, default = none, units = none)

(2) NCOL - Number of columns.
(Type = integer, default = none, units = none)
GRBu 50 ol iy, w yle gl MELCOR isu j0 wilgh co g &S co pees ) JWE o e 831051 )15 )

S5 135 g3 sod |y e yile 6laygis 5 sl Slasi iz o 35 oolicl MELGEN

TPMnnnkkkk — Define Translation Matrix
001 < nnn £ 999, nnn is the translation matrix number.

0001 < kkkk £ 7zZZZ, kkkk is a collocation field.
Optional

(1) NROW/NCOL - Character string with NROW equal the row number and NCOL equal to the column
number. For example 3/5 is the third row and fifth column.
(Type = character, default = none, units = none)

(2) VALUE - Value of the NROW-th row and NCOL-th column in the matrix.
(Type = real, default = 0.0, units = none)

o5 4eis MELCOR iy ;5 |, MELGEN ey ;5 ooy ciy pa JUiil g yile (sboagly Slin lgi o )87 ol b

TP z-hw k5‘>3)3 349.04 -¥-\0-¥

) (§99y9 Aigei —V-F-1O-F
I Jls! ol 8 el oads @l JES! s ple g0 g OUE sl ool ,8 aw dn Jasl ol 8 50 b (699,5 SO 55 Jlo o
Lol (Sealiasge szt 93 5 o2 Loz ol g0 1N Jlanil wol 3 el (Sealydge i usiin dus 5 02 a1l ol
osliial 53y, il Sl 5 ol (g5 oy 4 (SIS 5 ol a e Jg1iN a2 b g OUE Jlisl a3
90 p,lez i gez 4S 0l d>gi il bl o eeo IN JSl 0l 3 L pgw g pgo OUL Jlal slaasl,d .aiS o

Dgr dwless 29,5 oy b pln 63959 S ey (nlple (s SO plp eyl

TPIN10100 3 1 * MASSES THERMO

TPIN10200 4 2 * MASSES THERMO

*

TPOT20100 3 101 DEF.1 * MASSES, IN PROCESS, DEFAULT MATRIX 1

TPOT20200 6 102 UIN.100 * MASSES, IN PROCESS, USER MATRIX 100
TPOT20300 4 102 UIN.101 * MASSES, IN PROCESS, USER MATRIX 101
*
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* 0.8 0 0 0
* 0.1 0 0 0
* MATRIX 100: 0.08 O O O
* 0.02 0 0 0
* 0 1 0 O
* 0 0 1 0
TPM1000000 6 4 * 6X4 MATRIX
TPM1000001 1/1 0.8 * ROW 1, COLUMN 1
TPM1000002 2/1 0.1 * ROW 2, COLUMN 1
TPM1000003 3/1 0.08 * ROW 3, COLUMN 1
TPM1000004 4/1 0.02 * ROW 4, COLUMN 1
TPM1000005 5/2 1.0 * ROW 5, COLUMN 2
TPM1000006 6/3 1.0 * ROW 6, COLUMN 3
*
* 0000
* MATRIX 101: 0 0 0 O
* 0000
* 0000.9
*
TPM1010000 4 4 * 4X4 MATRIX
TPM1010001 4/4 0.9 * DEFINE NONZERO ELEMENTS

Y 605)5 3.:9.0.’ -Y-f\0-¥

‘S’lﬂd“ 6‘;} o] GC}, olfa)..u s_i.) 6‘)., TP 9 CAV [FDI .COR LSLQ‘\-MM-’ LS‘)" odlw 5299 kSJ 69[.‘> rnjo JL_A L

ol 0L 4._9; ).E.: I out 9 in JLM‘ Lgl.co.,\.ubs Lgl.(bo)Lm.’b 2 2 LgLCbo)Lo.i: 5999 u;‘ l; i

1=COR,2=FDI,3=CAV,and9=TP

Sod 5 Wisd so T RN &Liey ;5 (cod, aw sboo,led 61y 03 L) A o,leds L oUt Jlis! slaos) b dan ol

S oas Jiie pye a5 el i JUsl azyl,s TP #29 Jlie olsie 4 .0ipmdy o bl 8 8,led b in Jlazil glaasyl

* COR, FDI, AND CAV PACKAGE INPUT
* NO INPUT REQUIRED FOR RN PACKAGE
* COR' IN'TP
COR0O0004 19

* NCV NCAV FDI'IN’'TP FDI’'OUT'TP
FDIO500 500 10 29 92

R CAV’OUT' TP

CAV1O0TP 93

*

* ‘IN’ TRANSFER PROCESS FOR COR PACKAGE
* NMSIN NTHRM

TPINO1900 6 9

* ‘OUT’ TRANSFER PROCESS FOR FDI PACKAGE
e NMSOT NPOTOI IOTMTX
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TPOT09200 5 19 UIN.506

* ‘IN’ TRANSFER PROCESS FOR FDI PACKAGE
* NMSIN NTHRM

TPINO2900 5 9

* ‘OUT’ TRANSFER PROCESS FOR CAV PACKAGE

*
TPOT09300
*
*
*

5 29

NMSOT NPOTOI IOTMTX

DEF.1

COR-FDI TRANSLATION MATRIX
*** NOTE *** CONTROL POISON

MASS IS NOT CONSERVED

* NROW NCOL

TPM5060000 5 6

* NROW/NCOL VALUE

TPM5060001 1/1 1.0 * UO2 MASS
TPM5060002 2/2 1.0 * ZR MASS
TPM5060003 3/3 1.0 * STEEL MASS
TPM5060004 4/4 1.0 * ZRO2 MASS
TPM5060005 5/5 1.0 * STEEL OXIDE MASS
*

* TRANSFER PROCESSES FOR RADIONUCLIDE TRANSFER
* RN TP NUMBERS MUST BE COR, FDI, CAV TP NUMBERS + 500
TPIN51900 15 1

TPIN52900 15 1

TPOT59200 15 519 DEF.1

TPOT59300 15 529 DEF.1

Y $°939 309.94 -Y-f-\0-¥

B g et slaiaSTy (sl HeuST,) alidee Sal> g0 4 LB 5l 29,5 ol e g1y 00l (639,5 S pows Lo 4o
Slp ad, 15 a4 slao,less 0gd 0 G5 ¥ Sal> a4 ol Ldy 5 ¥ Sal> a4 sl ao s VO .ol sl 4y Ol

* COR AND CAV PACKAGE INPUT
* COR' IN'TP

COR0O0004 19

* CAV2'’OUT’'TP

CAV02TP 92

* CAV3'OUT'TP

CAVO3TP 93
*

*
*

‘IN’ TRANSFER PROCESS FOR COR PACKAGE
NMSIN NTHRM

TPINO1900 6 9

* ‘OUT’ TRANSFER PROCESSES FOR CAV PACKAGE
e NMSOT NPOTOI IOTMTX

TPOT09200 5 19 UIN.2

TPOT09300 5 19 UIN.3
*
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* COR-CAV TRANSLATION MATRICES

* 0.75 TO CAVITY 2, 0.25 TO CAVITY 3

* *** NOTE *** CONTROL POISON MASS IS NOT CONSERVED
* NROW NCOL

TPMO020000 5 6

* NROW/NCOL VALUE

TPM0020001 1/1 0.75 * UO2 MASS
TPM0020002 2/2 0.75 * ZR MASS
TPM0020003 3/3 0.75 * STEEL MASS
TPM0020004 4/4 0.75 * ZRO2 MASS
TPM0020005 5/5 0.75 * STEEL OXIDE MASS
*

* NROW NCOL

TPM0030000 5 6

* NROW/NCOL VALUE

TPM0030001 1/1 0.25 * UO2 MASS
TPM0030002 2/2 0.25 * ZR MASS
TPM0030003 3/3 0.25 * STEEL MASS
TPM0030004 4/4 0.25 * ZRO2 MASS
TPM0030005 5/5 0.25 * STEEL OXIDE MASS

*

* TRANSFER PROCESSES FOR RADIONUCLIDE TRANSFER

* RN TP NUMBERS MUST BE COR AND CAV TP NUMBERS + 500
TPIN51900 15 1

TPOT59200 15 519 UIN.12

TPOT59300 15 519 UIN.13

* MATRIX 12 IS 15 X 15 IDENTITY MATRIX TIMES 0.75

* NROW NCOL

TPM0120000 15 15

& NROW/NCOL VALUE

TPM0120001 1/1 0.75
TPM0120002 2/2 0.75
TPM0120003 3/3 0.75
TPM0120004 4/4 0.75
TPM0120005 5/5 0.75
TPM0120006 6/6 0.75
TPM0120007 7/7 0.75
TPM0120008 8/8 0.75
TPM0120009 9/9 0.75
TPM0120010 10/10 0.75
TPM0120011 11/11 0.75
TPM0120012 12/12 0.75
TPM0120013 13/13 0.75
TPM0120014 14/14 0.75
TPM0120015 15/15 0.75

*

* MATRIX 13 IS 15 X 15 IDENTITY MATRIX TIMES 0.25
X NROW NCOL

TPM0130000 15 15

X NROW/NCOL VALUE

TPM0130001 1/1 0.25
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TPM0130002 2/2 0.25

TPM0130003 3/3 0.25

TPM0130004 4/4 0.25

TPM0130005 5/5 0.25

TPM0130006 6/6 0.25

TPM0130007 7/7 0.25

TPM0130008 8/8 0.25

TPM0130009 9/9 0.25

TPM0130010 10/10 0.25

TPM0130011 11/11 0.25

TPM0130012 12/12 0.25

TPM0130013 13/13 0.25

TPM0130014 14/14 0.25

TPM0130015 15/15 0.25
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Low-Pressure Model Input:

FDINN0O — FDI Location and Transfer Process Numbers
00< nn < 99, nnis the FDI location number
Required

(1) NFDICV - User number of associated control volume
(Type = integer, default = none, units = none)

(2) NFDCAYV - User number of associated cavity
(Type = integer, default = none, units = none)

NOTE: The stand-alone HPME model is invoked by setting NFDCAV = -1.

(3) NFDTPI - “In” transfer process number (‘nnn’ on the TPINnnn0O0 RECORD), for transfers to
CORCON.
(Type = integer, default = none, units = none)

(4) NFDTPO - “Out” transfer process number (‘nnn’ on the TPOTnnn00 RECORD), for transfers from
the core or EDF.
(Type = integer, default = none, units = none)

) out Jlas! oyl b 5,k o (CORCON &y Jlasil (gl) in Jsl anl 6 leds «Sale oS sz o)l5 ol o
slo b stand-alone YU ,Lis 35 e sl 45 993 4355 355e mesd FDI Cundye o sl (5 51 JUas

Sgiee 53 aslsl )3 aS 5l ols sline NFDTPO s NFDTPI .NFDCAV

Db oo JLaxI NFDCAV = -1 ols 1,3 | stand-alone oYL ,Lid 5,5 Jae @
TP &y ,0 TPINNNNOO & )IS° 1o NNN- les oS 898 g0 cpes 1N Ja) a) )3 5,Les NFDTPI ol )y o @
doi> sloo lp Jgax b 3l N ] jo a5 sl NFDTPI = N b sk NFDCAV = -1 31 .ol
Gl wed oolaul stand-alone oYL jLid asie> lpy 2, sol LB G S il b cus p

56 NFDTPI = -1
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D¢l cay,25 (TPOTNNNO0 &,

FDInn01 — FDI Name
00< nn< 99, nnis the FDI Location number

Optional
(1) FDINAM - Name of FDI Location.
(Type = Character*16, default = © *, units = none)
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FDInn02 — Elevations
00< nn < 99, nnis the FDI location number
Required

(1) ZBOTTM - Floor elevation. Must lie within the control volume identified by NFDICV on record
FDInnNn0O. If not coincident with the bottom of that volume, a warning message will be issued.
(Type = real, default = none, units = m)

(2) ZTOP - Top elevation of interaction region. Must be greater than ZBOTTM. If above the top of the
associated control volume, a warning message will be issued.

(Type = real, default = none, units = m)

Slgo a5 e glay)l g cnl ol (1S slee e S glas ) 3!5.@“ aS olge 83,5 9, Jomo glas,)l OIS (ol po

D9 oo (yamead AS (co gy Ol 50 By 5l

High-Pressure Model Input:

FDInn04 — HPME Model Information
00 < nn< 99, nn is the FDI location number
Optional

(1) NATM - Number of control volumes HPME debris enters for this FDI location.
(Type = integer, default = none, units = none)

(2) NDEP - Number of deposition surfaces associated with this FDI location by either settling or direct
deposition from the HPME source.
(Type = integer, default = none, units = none)

ol e FDINNO0 &lS 10 a5 5ye0 o 5 ol dedice Jled Yo JLis 3,5 e )8 ol 51 solizal U
FDI ombge b Lo o mybans g lapze> IS 0 FDEP o FATM el 50 saz ol (5555 iy NFDCAV = -1
Aok ) plp b

FDInnll — HPME Source Information
00< nn< 99, nnis the FDI location number

10 < 11 < 10+ [NFDTPQ]| -1, one card for each of the INFDTPO| material sources
Required if NFDTPO < 0 on record FDInn00

(1) MATNAM - Source material name.
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(Type = character, default = none, units = none)

(2) ITABLE - Tabular function number for material source MATNAM.
(Type = integer, default = none, units = none)

L R PP RLUES LIV D PR N C LIV TPLY stand-alone YU Led 5,5 Jow glp deiz Slge &5 (pl 4o

il Jgar )3 deir dlge JISl ey 5 55l Wl (Jgu
) w3 ke MATNAM el 6l e olse

e Zircaloy

e zirconium-oxide

e uranium-dioxide

e stainless-steel

o stainless-steel-oxide
e boron carbide

e silver-indium-cadmium
e uranium-metal

e aluminum

e aluminum-oxide

e cadmium

FDInnmm — HPME Control VVolume Parameters

00 < nn< 99, nn is the FDI location number

50 < mm < 50+NATM-1, one card for each of the NATM volumes
Required if FDInn04 record entered

(1) IDATM - User number of CVH volume receiving debris.
(Type = integer, default = none, units = none)

(2) IFLR - User number of HS surface or CAV cavity debris will settle onto from volume IDATM. (This
must be one of the surfaces listed on FDInnkk input records.)
(Type = integer, default = none, units = none)

(3) ITYP - Character string which indicates what type of surface IFLR is.
‘CAV’ for CORCON cavity

‘LHS’ for left-hand side of HS structure

‘RHS’ for right-hand side of HS structure

(Type = character, default = none, units = none)
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(4) FATM - Fraction of debris ejected from location nn that enters atmosphere of control volume
IDATM.
(Type = real, default = none, units = none)

(5) TOXV - Time constant for oxidation reactions in the atmosphere of control volume IDATM. The
time constant will have a value equal to the absolute value of TOXV. A positive value for TOXV
indicates that a hierarchical scheme will be used in which the order of oxidation is Zr, Al then steel. A
negative value of TOXV indicates that oxidation of all metals will occur simultaneously.

(Type = real, default = none, units = s)

(6) THT - Time constant for heat transfer to the atmosphere of control volume IDATM.
(Type = real, default = none, units = s)

(7) TST - Time constant for settling onto surface IFLR from control volume IDATM.
(Type = real, default = none, units = s)

g oo s Yo HLid 8,5 Joe lp J0S e lo gl )b o)l5 cnl jo

FDInnkk — HPME Deposition Surface Parameters
00 < nn < 99, nn is the FDI location number

50+NATM < kk < 50+NATM+NDEP-1, one card for each NDEP surface

NOTE: kk continues where mm finished from preceding records.
Required if FDInn04 record entered.

(1) IDDEP - User number of HS surface or CAV cavity that receives debris from settling and/or direct
deposition from the HPME source.
(Type = integer, default = none, units = none)

(2) ITYP - Character string which indicates what type of surface IDDEP is.
‘CAV’ for CORCON cavity

‘LHS’ for left-hand side of HS structure

‘RHS’ for right-hand side of HS structure

(Ttype = character, default = none, units = none)

(3) FDEP - Fraction of debris ejected from location nn which is deposited directly on surface IDDEP
(independent of settling from control volumes).
(Type = real, default = none, units = none)

IfITYP = ‘LHS’ or ‘RHS’, then
(4) TOXS - Time constant for oxidation reactions on surface IDDEP. The time constant will have a value
equal to the absolute value of TOXS. A positive value of TOXS indicates that a hierarchical scheme will
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be used in which the order of oxidation is Zr, Al then steel. A negative value of TOXS indicates that
oxidation of all metals will occur simultaneously.
(Type = real, default = none, units = s)

Otherwise, if ITYP = ‘CAV’, then

(4) NFDITP - “In” transfer process number associated with the deposition process to a CORCON cavity.
This record is only read if ITYP = ‘CAV”.

(Type = integer, default = none, units = none)

g s el W3S o gy byl gl 45T >l 4y Doy e sl el 5Tl o
FDI dsws MELCOR sy (99,9 —0-15-F

ikt s B MELCOR isw ,0 suzxe el o FDINNkk g FDInnmm FDINn04 slacs IS

NATM polae cpl ol wws joss bl sload (o jai 00l oSGl jo lall 457 oo,y obaw ¢ J oS slopaes Lo

S FATM iall 50 gaz ouizmod 005 55l MELGEN s su e jolie 5l 0yl FDINNO4 &5 s NDEP

23l S plp b NN Caadge b b e zobaw g lagx> don (sl FDEP
FDI dicww Comlins cul o -#-17-¥

ol ooy &)l V] a1 po g Slnedgs ilonds Concd FDI & sl Jow (s ol ool

4602 — High/Low Ejection Velocity Transition

4603 — Airborne Debris Temperature Limit

4604 — Maximum Change in CVH Atmosphere Temperature per Timestep
4605 — Pool Water Ejection Ratio

4606 — Minimum Airborne Mass Ratio

4607 — Initial Timestep Size for HPME initiation

4608 — Maximum Debris-to-Wall Heat Transfer Coefficient

4609 — Minimum Debris Temperature for Oxidation

4610 — Oxygen/Steam Oxidation Weighting Factor

4620 — Convergence criteria for the FDI equation of state
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Parameter Type | Description (Unit)

FDI-FMREL.n cp Mass of material released to CORCON from FDI location n for this timestep.
(kg)

FDI-FMRELT.n cp Integrated mass released to CORCON from FDI location n for entire
calculation. (kg)

FDI-ETRAN.n cp Energy transferred to water from FDI location n for this timestep. (J)

FDI-ETRANT.n cp Integrated energy transferred to water from FDI location n for entire
calculation. (J)

FDI-STGEN.n cp Mass of steam generated in FDI location n for this timestep. (kg)

FDI-STGENT.n cp Integrated steam mass generation for FDI location n for entire calculation. (kg)

FDI-ZR-OXRAT.n.m cp Zircaloy oxidation rate in CVH volume m for FDI location n. (kg/s)

FDI-ZR-OXTOT.n.m cp Integral over time of the Zircaloy oxidation rate in CVH volume m for FDI
location n. (kg)

FDI-AL-OXRAT.n.m cp Aluminum oxidation rate in CVH volume m for FDI location n. (kg/s)

FDI-AL-OXTOT.n.m cp Integral over time of the aluminum oxidation rate in CVH volume m for FDI
location n. (kg)

FDI-SS-OXRAT.n.m cp Steel oxidation rate in CVH volume m for FDI location n. (kg/s)

FDI-SS-OXTOT.n.m cp Integral over time of the steel oxidation rate in CVH volume m for FDI
location n. (kg)

FD-O2-OXRAT.n.m cp Oxygen consumption rate in CVH volume m for FDI location n. (kg/s)

FDI-O2-OXTOT.n.m cp Integral over time of the oxygen consumption rate in CVH volume m for FDI
location n. (kg)

FDI-ST-OXRAT.n.m cp Steam consumption rate in CVH volume m for FDI location n. (kg/s)

FDI-ST-OXTOT.n.m cp Integral over time of the steam consumption rate in CVH volume m for FDI
location n. (kg)

FDI-H2-OXRAT.n.m cp Hydrogen generation rate in CVH volume m for FDI location n. (kg/s)

FDI-H2-OXTOT.n.m cp Integral over time of the hydrogen generation rate in CVH volume m for FDI
location n. (kg)

FDI-ATM-POWR.n.m cp Heat transfer rate to atmosphere in CVH volume m for FDI location n. (W)

FDI-ATM-HEAT.n.m cp Heat transferred to atmosphere in CVH volume m for FDI location n. (J)

FDI-DEBRIS-T.n.m cp Airborne debris temperature in CVH volume m for FDI location n. (k)

FDI-OX-ENRGY.n.m cp Energy generated by the oxidation of Zircaloy and steel in CVH volume m for
FDI location n. (J)

FDI-MASS-ADD.n.m cp Mass transferred from TP package to CVH volume m for FDI location n. (kg)
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Parameter Type | Description (Unit)

FDI-ENTH-ADD.n.m cp Enthalpy transferred from TP package to CVH volume m for FDI location n.
()

FDI-ATM-ZRM.n.m cp Airborne mass of Zircaloy in CVH volume m for FDI location n. (kg)

FDI-ATM-ZRX.n.m cp Airborne mass of ZrOz in CVH volume m for FDI location n. (kg)

FDI-ATM-UO2.n.m cp Airborne mass of UO2in CVH volume m for FDI location n. (kg)

FDU-ATM-SSM.n.m cp Airborne mass of steel in CVH volume m for FDI location n. (kg)

FDI-ATM-SSX.n.m cp Airborne mass of steel oxide in CVH volume m for FDI location n. (kg)

FDI-ATM-ALM.n.m cp Airborne mass of aluminum in CVH volume m for FDI location n. (kg)

FDI-ATM-ALX.n.m cp Airborne mass of Al203in CVH volume m for FDI location n. (kg)

FDI-ATM-UMT.n.m cp Airborne mass of uranium metal in CVH volume m for FDI location n. (kg)

FDI-ATM-CDM.n.m cp Airborne mass of cadmium in CVH volume m for FDI location n. (kg)

FDI-ATM-B4C.n.m cp Airborne mass of boron carbide in CVH volume m for FDI location n. (kg)

FDI-ATM-AIC.n.m cp Airborne mass of Ag-In-Cd in CVH volume m for FDI location n. (kg)

FDI-ATM-ALL.n.m p Airborne mass of all components in CVH volume m for FDI location n. (kg)

FDI-ZR-SXRAT .s.n.k cp Zircaloy oxidation rate on the s (‘L’ or ‘R’) side of HS structure k for FDI
location n. (kg/s)

FDI-ZR-SXTOT.s.n.k cp Integral over time of the Zircaloy oxidation rate on the s (‘L’ or ‘R’) side of
HS structure k for FDI location n. (kg)

FDI-AL-SXRAT.s.n.k cp Aluminum oxidation rate on the s (‘L’ or ‘R’) side of HS structure k for FDI
location n. (kg/s)

FDI-AL-SXTOT.s.n.k cp Integral over time of the aluminum oxidation rate on the s (‘L’ or ‘R’) side of
HS structure k for FDI location n. (kg)

FDI-SS-SXRAT.s.n.k cp Steel oxidation rate on the s (‘L’ or ‘R”) side of HS structure k for FDI location
n. (kg/s)

FDI-SS-SXTOT.s.n.k cp Integral over time of the steel oxidation rate on the s (‘L’ or ‘R’) side of HS
structure k for FDI location n. (kg)

FDI-0O2-SXRAT.s.n.k cp Oxygen consumption rate on the s (‘L’ or ‘R’) side of HS structure k for FDI
location n. (kg/s)

FDI-02-SXTOT.s.n.k cp Integral over time of the oxygen consumption rate on the s (‘L’ or ‘R’) side of
HS structure k for FDI location n. (kg)

FDI-ST-SXRAT.s.n.k cp Steam consumption rate on the s (‘L” or ‘R’) side of HS structure k for FDI
location n. (kg/s)

FDI-ST-SXTOT.s.n.k cp Integral over time of the steam consumption rate on the s (‘L” or ‘R’) side of
HS structure k for FDI location n. (kg)

FDI-H2-SXRAT.s.n.k cp Hydrogen generation rate on the s (‘L” or ‘R’) side of HS structure k for FDI
location n. (kg/s)

FDI-H2-SXTOT.s.n.k cp Integral over time of the hydrogen generation rate on the s (‘L or ‘R’) side of
HS structure k for FDI location n. (kg)

FDI-SRF-POWR.s.n.k cp Heat transfer rate to the s (‘L” or ‘R’) side of HS structure k for FDI location n.

(W)
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Parameter Type | Description (Unit)

FDI-SRF-HEAT.s.n.k cp Heat transferred to the s (‘L” or ‘R’) side of HS structure k for FDI location n.
()

FDI-TBD-SURF.s.n.k cp Temperature of deposited debris on the s (‘L’ or ‘R’) side of HS structure k for
FDI location n. (K)

FDI-SX-ENRGY .s.n.k cp Energy generated by the oxidation of metals on the s (‘L or ‘R’) side of HS
structure k for FDI location n. (J)

FDI-MASS-SET.s.n.k cp Total mass that has settled out of the atmosphere onto the s (‘L’ or ‘R’) side of
HS structure k for FDI location n. (kg)

FDI-ENTH-SET.s.n.k cp Total enthalpy that has settled out of the atmosphere onto the s (‘L” or ‘R’)
side of HS structure k for FDI location n. (J)

FDI-SRF-ZRM.s.n.k cp Mass of Zircaloy on the s (‘L or ‘R’) side of HS structure k for FDI location
n. (kg)

FDI-SRF-ZRX.s.n.k cp Mass of ZrO2z on the s (‘L” or ‘R’) side of HS structure k for FDI location n.
(ko)

FDI-SRF-UO2.s.n.k cp Mass of UO2 on the s (‘L’ or ‘R’) side of HS structure k for FDI location n.
(ko)

FDI-SRF-SSM.s.n.k cp Mass of steel on the s (‘L” or ‘R’) side of HS structure k for FDI location n.
(kg)

FDI-SRF-SSX.s.n.k cp Mass of steel oxide on the s (‘L’ or ‘R’) side of HS structure k for FDI location
n. (kg)

FDI-SRF-ALM.sn.k cp Mass of aluminum on the s (‘L” or ‘R’) side of HS structure k for FDI location
n. (kg)

FDI-SRF-ALX.s.n.k cp Mass of Al203 on the s (‘L” or ‘R’) side of HS structure k for FDI location n.
(kg)

FDI-SRF-UMT .s.n.k cp Mass of uranium metal on the s (‘L’ or ‘R’) side of HS structure k for FDI
location n. (kg)

FDI-SRF-CDM.s.n.k cp Mass of cadmium on the s (‘L” or ‘R’) side of HS structure k for FDI location
n. (kg)

FDI-SRF-B4C.s.n.k cp Mass of boron carbide on the s (‘L” or ‘R’) side of HS structure k for FDI
location n. (kg)

FDI-SRF-AIC.s.n.k cp Mass of Ag-In-Cd on the s (‘L or ‘R”) side of HS structure k for FDI location
n. (kg)

FDI-SRF-ALL.s.n.k p Mass of all components on the s (‘L* or ‘R’) side of HS structure k for FDI

location n. (kg)

FDI & ) (69939 :Ug.w —-A-VP-¥
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*%%%* FDI PACKAGE INPUT ****%*

£ NFDICV NFDCAV NFDTPI NFDTPO
FDI1500 210 50 102 101

£ ZBOTTM ZTOP

FDI1502 -5.0 0.0

*%*%** COR AND CAV PACKAGE INPUT ***%%

* NTPCOR

COR00004 101

3 NTPOT

CAV50TP 102

*kkk*x TP INPUT **x*xx%

3 NMSIN NTHRM
TPIN10100 6 9

TPIN10200 5 9

w5 NMSOT NPOTOI IOTMTX

TPOT10100 5
TPOT10200 5

101 UIN.103
102 DEF.1

* NROW NCOL
TPM10300 5

* NROW/NCOL VALUE
TPM1030001 1/1 1.0
TPM1030002 2/2 1.0
TPM1030003 3/3 1.0
TPM1030004 4/4 1.0
TPM1030005 5/5 1.0

* RADIONUCLIDE
TPIN60100 16 1

TPIN60200 16 1
*

TRANSFER PROCESSES

TPOT60100 16 601 DEF.1
TPOT60200 16 602 DEF.1

&lp EDF (504,9 ;3 oolaiwl 4y 045 a8 5 IS o stand-alone oYU ,Lid 5,5 Jow aisSe aos oo olis ae Jlis

*****EXTERNAL DATA FILE PACKAGE INPUT ***%*%*

*

EDF00100 DCH-DATA 15 READ

YEY VPP amio

g azgi il oS 5 G yas 6l MP (6355 9 ,lsl Ao

* READ FROM EXTERNAL DATA FILE
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EDF00101 DCHDATA

* EDF FILE IS NAMED DCHDATA

EDF00102 ‘(8BES.3)’ * FORMAT OF DATA IN DCHDATA
*

*kkk*x TP INPUT **x*xx%
*

* ‘IN’ TRANSFER PROCESS FROM EDF PACKAGE

TPINI1IO100 5 9 * 5 MATERIALS, 9 AUX. VARIABLES
TPIN10101 READ 1 * READ DCH SOURCE FROM EDF FILE 1
* ‘OUT’ TRANSFER PROCESS TO FDI PACKAGE

TPOT10200 5 101 DEF.1 * USE MATRIX DEF.1 ON TP101

*

*kk*x*x FDI INPUT ***%*
*

* NFDICV NFDCAV NFDTPI NFDTPO

FDIO100 300 -1 -1 102 * INVOKE STAND-ALONE

* NAME

FDI0O101 CVH300/HS20001 * MAKEUP A NAME

£ ZBOTTM ZTOP

FDI0102 0.0 5.0 * ANY TWO REAL VALUES OK
X NATM NDEP

FDIO104 1 1

e IDATM IFLR ITYP FATM TOXV THT TST

FDIO150 300 20001 LHS 1.0 3.E-1 2.E-1 1.E20

* IDDEP ITYP FDEP TOXS

FDIO151 20001 LHS 0.0 1.E1
*

*kkk*x MP INPUT ***x**
*

MPMATO00600 ‘STEEL'
*

MPMAT00699 1.0 0.0 0.0 0.0 * 100% FE, no CR, NI, or C

Sl W Lt 55 e 53 led sl dnmgs BB gl Jlin FDI (g35)5 4555 45 ans e ol bl Jlie
e 53555 o33 0+ 8 le & CORCON Sl 4 Juaie 35T, Saly |5 ponr Sanles Y1+ J/5 o
gd L3 Vb jlad s 918y dlhae d5b e (B8 oy WS Blhe Jle cnl b gl Jbe po ol LS &
Dgd phite el dbime 0 Vb Cuw 4 5581, Salz 5l Wl e 0 G5 gl 5l (e 45 0l 352yl Sl
5 ol bl S8 & jgo ay Sl 0550 (glais o8 oS 05l (0,8 0ed JLd YL HLAS 5,5 e b Sl cpl o
VoS oo opm,y (00 Salz) Clde Sl o lositione o0 Gy Jlel doyd B izmen 05d (s> (53959
sloo)lns (55; » doyd S wilece (B (V) + o) Salx pze [ (Jg 0500 e il 4 lsT ao)o
0,905 (5, Lo Soys Fas wS e 8 Salr lae,s 85w ee s, (100 )l 85Le) ,e55T,) Sl

saol ¢l p oo polie 00,5 o piiin Jwsl dadore jaudl 0 o, O 9 (V0o Sl 85ll) cel dlaie
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w‘odﬁaua).‘?
*
*
* | |
* | I__
* | | 171
* | VESSEL | | CVH 215 |/| HS
* | CVH 100]| | |/] 160
* | | 1/
* | | /]
3 | ®XXXXXXX | | | -
* | =xxxxxxx| | |
* I\ / I I I
* | | HS 155
* I /1
* | CHV 210 |/
* I /1 HS
* I /1 150
* I /1
* | |_
* O\ /
* \ CAV 50 /
<5 \ /
*

*%%%* FDI PACKAGE INPUT ****%*

*

FDI1500 210
*

FDI1502 -5.0
*
FDI1504 2

* IDATM
FDI1550 210
* IDATM
FDI1551 215
* IDDEP
FDI1552 50

* IDDEP
FDI1553 150
* IDDEP
FDI1554 155
* IDDEP ITYP
FDI1555 160

YEY Sl VES amin

NFDICV NFDCAV NFDTPI NFDTPO

50 102 101

ZBOTTM ZTOP

0.0

NATM NDEP

4

IFLR ITYP FATM TOXV THT TST

50 CAV 0.3 1.E-1 1.E-1 1.E-0
IFLR ITYP FATM TOXV THT TST

155 LHS 0.05 1.E-1 1.E-1 1.E-0
ITYP FDEP NFDITP
CAV 0.60 102
ITYP FDEP TOXS
LHS 0.01 1.E1
ITYP FDEP TOXS
LHS 0.0 1.E1
FDEP TOXS

LHS 0.04 1.E1

* DIRECT DEP. AND SETTLING
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sl axsls 1 LT b LLs )l s NFDITP Jlaie wilgias Y8+ 5100 10+ 51> cloojls car o
ESF &ws —VV—F

rl Kgy00 I a4 (gesl dade )0 cwdige (Sheal Dliad (Sdgy0upg0 5 58, (g5l Jow sl ESF A sla Joe

2l SPR 5 PAR FCL (gloainy Jolis din
FCL &y —V-1V—F

A58 0,8 5l iU o> g Oyl Jll Olawlow plxl jshaie 4y a5 cuwl ESF &y 5l S35 a8lg 0 FCL ai,
sloo b sla o cils ol )d .l e MARCH 2.0 oS e MELCOR oS JoS 08 Jow ol ool )b
FCL s Slvls jo 05h o0 Jow RN &l )0 09290 sl o 5l oolaznl b Jo5 003 Jawgs 3lae &I)d ¢ COISS
Sl ot 4 sl 550 Sl JUES! b Colgh,s 5 358 e B (535,5 olsie 4 5503 59 Shae Sl
2 el ol Jl gyl sty SuiSSiS cod b g ol JESl cul s Grizmen g Lo gl g 4]
oo D9 oo dumle il o Camdds Oyl S col o Sbj,l 5l aS 6 yse paw l soliinl b s 108 G s
15555 (FSAR) ims] Julos o5 G155 5 33250 (025 abal, | MARCH Jas s (hr) IS &> Jlas

131 oo Cewsas Oconee

560.54 +3603.4X , X0 <0.26
" |h; (0.26)+2325.25(X, , —0.26) X, >0.26 (FA-F)

ool O By 9o yuS Xh20 «3g8 alail, ;o
D 5o o 232 90 &y IS Ol > il (g b a5 09 o0 2,8 MELCOR oS (o

Do oo 48,5 15 0 g sbe 3 il s - (hH) ol s> @

Sy Jista oleg sloS i - () 2z 53 o
393 0 Axmlone 25 4kl 31 oIS Sl JUSl oy o 35 Ao 08 S 0 JUil 5
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QH = hH 'A\eff (TP,avg _TS,avg) (A"f)

QM = hM 'Aeff (TP,avg _TS,avg) (M-f)

L)"’L“’")" )"é’“ C‘E'“‘ ‘\"“”L’ts" Q)‘)} JL°""‘ )"é"’ C"""‘" A\eff 9 JL"‘*’ d"‘ﬁ"l" 9 ‘\"Jﬁ‘ LgL"‘) G A TS ,avg 9 TP,avg as

FCL & MELGEN iks 65359 ~Y-1V—F

s 5] BB saxie (gl IS 18 Ay ] 4 ks ESFFCL &l (gl s FCL &ty (g39,9 clacs IS

ESFFCLNNNOO - Fan Cooler Name
1< nnn £ 999, where nnn is the fan cooler number
Required

(1) FCNAME - Fan cooler name.
(Type = character*16, default = none)

Lol ololids g sl pb ol 05l g0 rutd JoS (48 (sl pb SO L1 Gl 5o

ESFFCLNNNO1 - Fan Cooler Interface and Control Integers
1 < nnn < 999, where nnn is the fan cooler number
Required

(1) ICVI - Fan cooler inlet control volume number.
(Type = integer, default = none, units = none)

(2) ICVD - Fan cooler discharge control volume number. If this field is omitted, the discharge volume is
the same as the inlet volume, i.e., the fan coolers sits entirely within a control volume. If this field is
different from the inlet volume, the fan cooler operates somewhat like a flow path with a constant
volumetric flow (that is cooled or dehumidified) from the inlet volume to the discharge volume.

(Type = integer, default = ICVI, units = none)

(3) ICF - The number of the fan cooler logical control function that determines whether the fan cooler is
on or off. This control function should return a value of . TRUE. whenever the fan cooler should be on. If
this field is omitted, the fan cooler is always on.

(Type = integer, default = none, units = none)

(4) IOPT - Fan cooler model flag.
(Type = integer, default = 0, units = none)

YEY S VEA amic
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ESFFCLNNN02 - Fan Cooler Rated Flows and Temperatures

1< nnn £ 999, where nnn is the fan cooler number
Required

(1) XVFGSR - Rated fan cooler gas volumetric flow rate.
(Type = real, default = none, units = ma/s)

(2) XMFSER - Rated fan cooler secondary coolant mass flow rate.
(Type = real, default = none, units = kg/s)

(3) TSECIR - Rated fan cooler secondary coolant inlet temperature.
(Type = real, default = none, units = K)

(4) TPR - Rated fan cooler inlet gas temperature.

(Type = real, default = none, units = K)

O Ced b blales 5 0l Slag s Wl Wed oo S (69559 laled 5 0Lz wsl 5 adsl lag s S nl jo
sl S5l JsS

ESFFCLNNN03 - Additional Fan Cooler Rated Conditions

1< nnn £ 999, where nnn is the fan cooler number
Required

(1) QRAT - Rated fan cooler capacity.
(Type = real, default = none, units = W)

(2) FMLSTR - Steam mole fraction at rated conditions.
(Type = real, default = none, units = none)

Ll (65970 D5 (pl Aigd oo s JoS (8 K00 e Ll 8l e

ESFFCLNNN04 - Fan Cooler Actual Flows and Temperatures
1< nnn < 999, where nnn is the fan cooler number
Optional

(1) XVFGSI - Actual fan cooler gas volumetric flow rate.
(Ttype = real, default = XVFGSR, units = m%/s)

PEY Sl VER amio
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(2) XMFSEC - Actual fan cooler secondary coolant mass flow rate.
(Type = real, default = XMFSER, units = kg/s)

(3) TSECIN - Actual fan cooler secondary coolant inlet temperature.
(Type = real, default = TSECIR, units = K)

2olie b oS Shge j0 1,05 Lulid (b os09,9 sl g 45l oy Lz 25 g Bly adgl b 25 )5l e

S oo odlaiwl (B 3 i Ojao 4 e Sake gl sl yao b aie sae S gl ooy il Oglaie jlxe

3,005 5429 MELCOR iz (655,9 diws (] o

FCL & Comwlus Cu o -YV-1V-¥

S5 oo ololid A+ ) ol b a8 cenl sud Lld o8 s ol oo o S FCL &y o

9001 - Coefficients for MARCH Fan Cooler Heat Transfer Correlation

FCL s ) (55 2alg5 s losSyT g gy BB (5L yuiio ~F-1V-F

loas 4l ¥R oLy

FOL &ty 53 )5S @lyi olesS 5T 5wy Ji6 (sl prite ¥ o jlad Jpizr

Parameter Type | Description (Unit)

ESF-QFC-RAT.n pc Heat transfer rate for fan cooler n. (W)
ESF-QFC-TOT-n. pc Total energy transfer for fan cooler n. (J)
ESF-MFC-RAT.n pc Condensation rate for fan cooler n. (kg/s)
ESF-MFC-TOT.n pc Total steam condensed for fan cooler n. (kg)

FCL :\.».m.v $°9)9 :\Jg.w -0-\v-¥

Joe lzl 6l p sl oais &I MARCH  Jow (wlwl p JsS 8 G (s1p MELGEN (654,9 Jbo G Gisw ool jo

* FAN COOLER INPUT

*

ESFFCL10100 ‘MARCH1'

*

<Zwss MELCOR (6535 45 (5L FCL

e ICVI ICVD ICF IOPT

ESFFCL10101 100
*

FSY 5 PO, amio

100 20

0
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* XVFGSR XMFSER TSECIR TPR

ESFFCL10102 100.0 65.0 294 .0 339.0

*

* QRAT FMLSTR

ESFFCL10103 1.9E6 0.693

*

* XVFGSI XMFSEC TSECIN

ESFFCL10104 -1.0 -1.0 314.0

*

* CONTROL FUNCTION FOR FAN COOLER

*

* TURN FAN COOLER ON WHEN TIME GT 100.

*

CF02000 ‘ON100O’ L-GT 2 1.0
CF02001 .FALSE.
CF02010 1.0 0.0 TIME

CF02011 0.0 100.0 TIME
*

PAR &iwg —$-\V-F

\ng)q,:.m soaS oS 55k o Slae 30,k 51 1) 59,00 cllo y #5545 cwol BSF a5l S 50 PAR &,
Ol &5 el ool (65l Jae S a5 el Trid oy (S A (0l 0 (2R Joe S e sl
Qo (2l Jawg a7 el ooyl )l alez Sl 39000 (Jse sl S g r’l* oley T3S iz ey G5 IS
Ded oo el i STy &b 5l 550 lal g e ade cas (ST 5 (59,008 oS 55l igh oo dloe

2H, +0, - 2H,0+1.2x10°J /kg (AY-F)
D9 o0 dmle 5 alal) 5l 3,008 STy &

Ry =7n.p,Q.f(t) OY-F)
STy 033l 77 (KGIM®) (509,539,058 S8z pr (KUIS) (ispsen ood S il 5 Ry isd a0

Oyl clls y Jeb jo casd loy alb T (1) ‘(m3/s) S35 58 IS e bz 5 Q (CTAD Sg0>) (g 0

s

f(t) = [1— e{;’}] (BF-F)

¥ - Hydrogen Recombiner
T - Fischer
¥ - Transient relaxation time
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05y )5 4 il B olaS 5 b b g oS S gige 2iSTy (lyy ilsi god PAR &y 1o 9290 ok
PAR &y MELGEN _ise 39,9 —V-1V—F

Sdxe (59,00 lroaisS oS 55k gleil ain pl jo .auiie ESFPAR ALl l)ls FCL &y (99,5 slow )l

RECIVS EET BN

ESFPARNNN0O0 — Hydrogen Recombiner Name
1 < nnn < 999, where nnn is the PAR number

Required

(1) FPRNAM - PAR name.
(Type = character*16, default = none)

Ll (4900 O, oyl g o0 Sl g0 buisS oS 5k gl p pb S o8 ol e

ESFPARNNN01 — Hydrogen Recombiner Interface and Control Integers
1< nnn < 999, where nnn is the PAR number

Required

(1) IPAR - Hydrogen Recombiner control volume number.
(Type = integer, default = none, units = none)

(2) IPROPT - Flag for selection of the Hydrogen Recombiner flow model. If this number is specified as
zero, the basic Fischer model will be used. Otherwise this field should correspond to the identifier number
of a control function that provides the PAR unit total gas volumetric flow rate.

(Type = integer, default = 0, units = none)

(3) IETAPR - Flag for selection of the Hydrogen Recombiner efficiency model. If this number is
specified as zero, a constant efficiency (EPAR, provided on the 02 record) will be used for the PAR
efficiency. Otherwise this field should correspond to the identifier number of a control function that
provides the PAR efficiency.

(Type = integer, default = 0, units = none)

FSY 5l FOY asmin
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ESFPARNNN02 — Hydrogen Recombiner Parameters

1< nnn £ 999, where nnn is the PAR number
Optional

(1) APAR - Hydrogen Recombiner correlation coefficient.
(Type = real, default = 0.67, units = ma/s)

(2) BPAR - Hydrogen Recombiner exponential parameter.
(Type = real, default = 0.307, units = none)

(3) EPAR - Hydrogen Recombiner efficiency.
(Type = real, default = 0.85, units = none)

(4) TAUPAR - Hydrogen Recombiner transient relaxation time.
(Type = real, default = 1800.0, units = s)

(5) TPARD - Hydrogen Recombiner operation delay time.
(Type = real, default = 0.0, units = s)

(6) FPARD - Number of hydrogen recombiners of this type. Note that this does not have to be a whole
number of units. The degraded operation of one or more units can be simulated by using a fraction of a
PAR unit.

(Type = real, default = 1.0, units = none)

D oo Cyuetd B0disS oS ik olaws 9 1,35 el Sl gla yial L Fischer Jow ol > 75 aal, col o o157 ol o
PO ILNUS I V) PRI L S N I PRI DN V] AP G PR U V-SG9 [ PR WRV- N o R PRIV [ W G L
ESFPARNNN03 — Hydrogen Recombiner Combustion Limit Data

1< nnn £ 999, where nnn is the PAR number
Required

(1) HPARO - Minimum Hz2 mole fraction for PAR startup.
(Type = real, default = 0.02, units = none)

(2) HPARR - Minimum H2 mole fraction for PAR shutdown.
(Type = real, default = 0.005, units = none)
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(1) OPARO - Minimum O2 mole fraction for PAR startup.
(Type = real, default = 0.03, units = none)

(2) OPARR - Minimum Oz mole fraction for PAR shutdown.
(Type = real, default = 0.005, units = none)

S S Blas Jgl zalily g0 g o yudd 0QS oS 55k 0 eams yiaSTy olge cdale sgam OIS ol o
i) (50,00 cdale als 6l 30,0 Jee S Bl g (LT dak) asS oS 55k LI 0,0 Sl (y5e 00
)8l 0gd oo (read (ST Cale dg0> (gl polie (red o)l 5 o Lo el )l )0 gl oo S ((SHgels

g yaats SIS el )l il Ao b wanil Lo b el )b 1 SO e ST Jg el (o, Las]

olads s 4 fuimmen aites il dhi glaclale I kS o)lgen Jbgels ahi slaclale a5 cily axg b
3,100 092> MELCOR iz (659,9 s (ol jo waitincs gls LB Lxi] jo a8 |15 &y (03 yin polie «Oledls]
PAR &y 50 (J 55 23195 sl logS )T g pawy BB (b o —A-1V-F
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Parameter Type | Description (Unit)

ESF-PAR-DMH2.n pc Per PAR unit Hz removal rate for PAR n. (kg/s)
ESF-PAR-IMH2.n pc Total Hz removed for all FPARD units of PAR n. (kg)
ESF-PAR-DVOL.n pc Per PAR unit total gas flow rate for PAR n. (m%/s)
ESF-PAR-IVOL.n pc Total volume of gas processed in all FPARD units of PAR n. (m?)
ESF-PAR-TOUT.n pc Outlet gas temperature for PAR n. (K)

ESF-PAR-FMOL.n pc Outlet gas H, mole fraction for PAR n. (m®)

PAR a.uw ©9939 349.0.’ —-4-\v-¥

3958 4 55k PAR Jaw gzl gl ool o0 )l PAR Jaw (sl MELGEN (5555 Jlio <o i onl o

«“ews MELCOR

* PASSIVE AUTOCATALYTIC RECOMBINER INPUT

*

ESFPAR1I0100 ‘NISPARI’

*

& IPAR IPROPT IETAPR

ESFPAR10101 100 101 102
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*

* APAR BPAR EPAR TAUPAR TPARD FPARD

ESFPAR10102 0.75 0.300 0.75 1800.0 0.0 20.0

*

* HPARO HPARR OPARO OPARR

ESFPAR10103 0.01 0.001 0.02 0.001

SPR & —Vo-\V-F
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Py Sales 5o gy, 4 gS ly bgy 4 555l g e JUESH lag e 6l calpe l a9 se Alxe
oy g Oyl JESH adgl bl a Cod soel Caws ar slod g oy dslio b o] s s @ Syl ol sles

Ly <l o sl g3l die nlnli oS Joo |y laojlo bl g (gl Slilad gy (RS ey WlgS ol SPR &y

il pdg el d nl slo e Boyb 51 e Gladse gl Tis sl 4pdis T (slagg
SPR &iws MELGEN s 3953 ~N-1Y—F

S !l Aol glaoolo —V-1)-VV-F
Law 45‘53)9.@ ) l) 6)..3....:‘ LS‘LQ%.';}.? &L&.’:’) ..\;‘5.»‘50 ).3)[5 XS O ‘) ng.;.w‘ 65L> J)J 6L°r‘>-"."~> J.aL’ ).3)15
Gl r9y 5 sl o 8BS e IS aulsd 8yled wlgh e IS S pnd il S e VL 4o

O |y Olyhad 851l a0 595 5 (g el Ly F 5 wlihad adsl sles Wb p IS deiz o (glp aisren S e |

S

- Runge-Kutta

- Decontamination

- Washout

- Auxiliary feed water

- <+ <
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SPRSRNN00 — Spray Source Name, Control Volume, Control Function
01<nn<99, nn is the user-defined spray source number (may be any value contiguous numbers are not

necessary).
Required

(1) SPNAME - Character string defining a name for spray source.
(Type = character*16, default = none)

(2) IVOL - Number of control volume containing the spray source.
(Type = integer, default = none)

(3) FALLHS - Elevation of the spray source in control volume IVVOL source. If this number is not input,
the top elevation of control volume IVOL will be used. The value of FALLHS must be between the
bottom and top elevations of control volume IVVOL.

(Type = real, default = top elevation of control volume IVOL, units = m)

(4) ISPCON - Number of logical control function to be used in determining whether spray source is on or
off. If the control function value is .TRUE., the spray source is on, if the value is .FALSE., the spray
source is off. If no number is input, or if the number is not greater than zero, the spray source is assumed
to be always on.

(Type = integer, default = -1)

(5) IVOLRS - Number of control volume containing reservoir (pool) for spray source. If no number is
input, then the spray source is unidentified.
(Type = integer, default = no entry)

(6) IFDRY - Reservoir “dryout” option flag: enter 0 to inactivate spray upon reservoir “dryout”, enter 1
to stop calculation upon reservoir “dryout.”
(Type = integer, default = 0)

(7) ELDRY - Reservoir pool elevation at “dryout.”
(Type = real, default = CVBOT + 0.01*(CVTOP — CVBOT))

(8) ELWET - Reservoir pool elevation to resume spray after “dryout”
(Type = real, default = ELDRY + 0.04*(CVTOP — CVBOT))

P> 50 Sl el el g (il ol JSS e ojled sl Aotz pU iy pai I ) 4 )5
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SPRSRNN01 — Spray Droplet Temperature and Flow Rate
01 < nn < 99, nn is the user-defined spray source.
Required

(1) TDROPO - Initial temperature of all droplets from this source. Used if control function ITMPCF is
not input. The value of TDROPO must be between 273.15 and 647.245 even if the value will not be used
because ITMPCEF is input.

(Type = real, default = none, units = K)

(2) SPFLO - Total spray volumetric flow rate from this source. Used if control function IFLOCF is not
input. The value of SPFLO must be greater than or equal to zero even if the value will not be used
because IFLOCEF is input.

(Type = real, default = none, units = ma/s)

(3) ITMPCF - Number of real-valued control function whose value is the initial temperature (K) of all
droplets from this source. The value of the control function must be between 273.15 and 647.245. This
field is optional. If it is positive, the control function ITMPCF will be used for the droplet temperature
and TDROPO is not used.

(Type = integer, default = 0)

(4) IFLOCF - Number of a real-valued control function whose value is the total spray flow rate (ms/s) for
this source. The value of the control function must be greater than or equal to zero. This field is optional.
If it is positive, the control function IFLOCF will be used for the flow rate and SPFLO is not used.

(Type = integer, default = -1)

(5) IHSTP - “Out” transfer process number associated with the “in” transfer process that the Heat
Structures package uses to transfer “rain” from the film-tracking model to the Spray package. If IHSTP is
input, the specifications of temperature (TDROPO or ITMPCF) and flow (SPFLO or IFLOCF) will not be
used.

(Type = integer, default = “not used”)

O ygo & ““‘"‘9"«5‘ ﬁaL&o CJ'.’.‘ oyutso ey Lg),;....:‘ 5@...«.0- 6‘)’.’ L)L:).> C)" 9 Lg).;.w‘ C;:‘).b;é 4,,.[9‘ chb Q)lf CJ-.’.‘ 5
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SPRSRnnmm — Spray Droplet Size Distribution

01 < nn < 99, nn is the user-defined spray source.

02 < mm < 99, mm is used for ordering the input.
Required
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(1) DIAMO - Initial diameter for this droplet type from this source. The value of DIAMO must be greater
than zero.
(Type = real, default = none, units = m)

(2) DRFREQ - Relative frequency in source for this droplet type. The value of each frequency must be
between 0.0 and 1.0 and the frequencies of all droplets from a source must sum to 1.
(Type = integer, default = none, units = none)
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SPRJUNmMm — Spray Junction VVolumes, Transmission Factors
01 < mm <99, mm is the user-defined spray junction number (may be any value contgiuous numbers are

not necessary).
Optional

(1) KCVEM - “From” control volume number for this junction
(Type = integer, default = none)

(2) KCVTO - “To” control volume number for this junction
(Type = integer, default = none)
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(3) FRSPTI - Fraction of spray droplets reaching bottom of “from” volume that are to be transported into
“to” volume. Must be between 0 and 1.
(Type = real, default = none, units = none)
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SPRSUMPO — Spray Sump Control VVolume
Optional

(1) MCVSUM - Number of the control volume containing the sump.
(Type = integer, default = none)

SPRSUMPnRN — Control Volumes which Empty Sprays into Sump
1< n< 9, nisused for ordering input.
Optional

These records are required if any spray droplets are to fall into the sump.

(1) ICVISM - Number of a control volume through which spray droplets may fall into sump. Up to 10
control volumes may be entered on a record. These control volume numbers must have already been input
on either spray source or spray junction records.

(Type = integer, default = none)
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3000 — Correlation Coefficients for Terminal Droplet Velocity and Reynolds Number

3001 — Correlation Coefficients for Mass Transfer
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Parameter Type | Description (Unit)

SPR-TP.n cp Temperature of spray droplets from source n (K)

SPR-FL.n cp Flow rate of spray droplets from source n (m®s)

SPR-HTTRAN,j cp Rate of heat transfer from sprays to steam in control volume j (W)
SPR-MSTRAN.j cp Rate of mass transfer from sprays to steam in volume j (kg/s)
SPR-SUMPHT.j cp Rate of heat transfer from sprays to pool in sump control volume j (W)
SPR-SUMPMS.j cp Rate of mass transfer from sprays to pool in sump control volume j (kg/s)
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* *
* 140 *
* SUMP *
* *
hkhkkkkkkhkkkkhkhkkkhkkkkhkhkkkhkkkhkkkkhkkkkhkkkkk

CONTAINMENT SPRAY INPUT

TWO SPRAY SOURCES WITH SEVERAL DROP SIZES
WITH DROPLETS FALLING INTO A SUMP

SUMP INFO

* % % % % F F F F * * *

*

SUMP CONTROL VOLUME
SPRSUMPO 140
* CONTROL VOLUME OVER SUMP

SPRSUMP1 130
*

* SPRAY JUNCTION DATA
*

£ FROM VOL TO VOL TRAN FAC
SPRJUNOS5 100 110 0.3
SPRJUN15 100 120 0.7
SPRJUN25 110 130 1.0
SPRJUN35 120 130 1.0

*
SPRAY SOURCE DATA

*
*
* SOURCE 2

* NAME VOL ELEV ON/OFF CF
SPRSR0200 MAINSPRAY 10 10.0 -1
*
*

TEMP FLOW TEMPERATURE CF FLOW CF

SPRSR0201 300. 2.5 =1 =1
*

* THREE DROPLET SIZES

* DIAM REL. FREQ.

SPRSR0202 1.0E-3 0.6

SPRSR0203 0.5E-3 0.3

SPRSR0204 0.25E-3 0.1

*

* SOURCE 6

* NAME VOL ELEV ON/OFF CF

SPRSR0600 BACKUPSPRAY 110 10.0 -1
*

* TEMP FLOW TEMPERATURE CF FLOW CF
SPRSR0601 320. 1.3 -1 -1

*

* TWO DROPLET SIZES

* DIAM REL. FREQ.

SPRSR0602 0.75E-3 0.75

SPRSR0603 0.66E-3 0.25

FEY 5l FS\ dasmino
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* CF 100 (NOT SHOWN) IS DEMANDED SPRAY VOLUMETRIC FLOW RATE

*

* THIS CONTROL FUNCTION INTEGRATES THE DEMANDED FLOW RATE

*

CF10100 TOTAL INTEG 2 1.0 0.0

CF10101 0.0

CF10110 1.0 0.0 CFVALU.100

CF10111 1.0 0.0 TIME

*

THIS CONTROL FUNCTION GIVES (1000 M**3 — INTEGRAL FLOW), SO
IT IS NEGATIVE IF MORE THAN 1000 M**3 HAS BEEN DEMANDED. THEN
IT TAKES THE ‘SIGN’ FUNCTION OF THE DIFFERENCE, GIVING A VALUE
+1 IF INTEGRAL IS LESS THAN 1000 M**3, AND -1 IF GREATER. THE
VALUE IS THEN LIMITED TO BE BETWEEN 0.0 AND 1.0. THUS, THE
RESULT OF THIS CONTROL FUNCTION IS:

0.0 IF INTEGRAL IS GREATER THAN 1000 M**3 (FLOW IMPOSSIBLE)
1.0 IF INTEGRAL IS LESS THAN 1000 M**3 (FLOW IS POSSIBLE)

* % % F % F * * F

CF10200 MULTIPLIER SIGNI 1 1.0 0.0
CF10201 1.0
CF10202 3 0.0 1.0

CF10210 -1.0 1000.0 CFVALU.101
*

* NOW MULTIPLY DEMANDED SOURCE BY FLOW POSSIBLE MULTIPLIER (ABOVE)
CF10300 SPSOURCE MULTIPLY 2 1.0 0.0
CF10310 1.0 0.0 CFVALU.100

CF10311 1.0 0.0 CFVALU.102
*

* THIS CONTROL FUNCTION (103) MUST BE REFERENCED ON SPRAY PACKAGE
* RECORD SPRSRNNOl AND REPRESENTS THE ACTUAL VOLUMETRIC FLOW RATE
* TO BE SENT TO THE SPRAYS
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