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Code Index | Quantity

BGNHG 0 Core or test fuel bundle nuclear heat generation (W).

BGMCT 0 Core or test fuel bundle maximum surface temperature (K).

BGTFPRN | 0 Core cumulative noncondensable fission product release (kg).

BGTFPRS | 0 Core cumulative soluble fission product release (kg).

BGTH 0 Core cumulative soluble fission product release (kg).

BGTHQ 0 Core total oxidation heat generation (W).

BGTHQU |0 Core total oxidation heat generation (W).

BGTHU 0 Core hydrogen generation rate due to uranium oxidation (kg/s).

CRUCB 0 Indicator of whether crust supporting molten pool has failed: 0.0 = no, 1.0 = yes.
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FPMASR | 1-Xe | Cumulative mass released (kg, Ib).
2-Kr
FPFRCR | 3-Cs | Fractional mass released (unitless).
4-1
5-Te
REPOOL |0 Equivalent radius of the molten pool of core material (m).
SHQIN 0 Total heat flowing through the inside surface of the flow shroud (W). Available
only if the shroud component is input.
SHQOUT |0 Total heat flowing through the outside surface of the flow shroud (W). Available
only if the shroud component is input.
BGTHQ 0 Average temperature of reactor core (K).
Wi Los 655 /95Ty b Gl 25T pasties Sl e Y 0)leds Jyaz
Code Index | Quantity
BGMCT 0 Maximum temperature in HGTR core (K).
BGNHG 0 Total fission and decay heat generation in HTGR (W).
BGTHQU |0 Rate of heat transfer to atmosphere and containment (W).
REPOOL |0 Integration with respect to time of fission and decay heat in reactor core (J).
BGTHU 0 Integration with respect to time of change in stored energy of all structures in
HTGR system and heat transferred to atmosphere (J).
BGTH 0 Integration with respect to time of heat transferred to atmosphere due to natural
circulation cooling (J).
BGTFPRN | 0 Sum of rate of radiative and convective heat transfer to containment (W).
BGTFPRS |0 Rate of heat transfer to containment by convection (W).
SHQIN 0 Rate of heat transfer to containment by radiation (W).
SHQOUT |0 Rate of heat transfer to atmosphere (W).
BGTHQ 0 Rate of energy production due to oxidation of graphite in reactor core (W).
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Code Index | Quantity

PGAS ] Gas pressure inside component jj (MPa).

ZBTCOH | jj Elevation of the bottom surface of the cohesive debris bed for component jj (m).

ZBTRUB | jj Elevation of the bottom of the rubble debris bed for component jj (m).

ZTPCOH | jj Elevation of the top surface of the cohesive debris bed for component jj (m).

ZTPRUB | jj Elevation of the top of the rubble debris bed for component jj (m).
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Code Index | Quantity

BRCHV ] Indicator of whether double-sided oxidation is taking place at axial node kk of
component jj: 0.0 = no, 1.0 = yes.

GGIVY nnjj Mass of nn-th species of fission product released from SCDAP component jj
(kg).

DAMLEV | kkjj Level of damage at axial node kk of component jj (unitless).

DZFRCQ | kkjj Height of cohesive debris at axial node kk of component jj (m).

EFFOXD | kKjj Effective oxide thickness at axial node kk of component jj. SCDAP/RELAP5-
3D® now uses two oxide thicknesses: the first is the physical oxide thickness,
OXDEQ, and the second is an effective thickness, used to calculate the oxidation
rate.

H20XD2 | kkjj Hydrogen production rate at axial node kk of component jj (kg/s).

HFIXE kkjj Convective heat transfer coefficient for liquid phase at axial node k of component
ji (W/m2-K).

HFIXG kkjj Convective heat transfer coefficient for vapor phase at axcial node k of
component jj (W/m?-K).

HOOP kkjj Cladding hoop strain of component jj at axial node kk.

OXDEO kkjj Oxide thickness of the cladding at axial node kk of component jj (m).

QFLUXO0 | KkKkjj Total heat flux at axial node kk of component jj (W/m?).

QSCD Kkkjj Heat transferred from SCDAP component jj at axial node kk to fluid at this
location (W).

QWGSCD | kkjj Heat transferred to vapor phase of fluid from SCDAP component jj at axial node
kk (W).

RCI Kkjj Inside radius of the cladding at axial node kk of component jj (m).
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Code Index | Quantity

RCO kkjj Outside radius of the cladding (not including the crust of solidified material) at
axial node kk of component jj (m).

RNALF ] Inner radius of the alpha oxide layer at axial node kk of component jj (m).

RNOXD kkjj Inner radius of the oxide layer at axial node kk of component jj (m).

ROCRST | kkjj Outside radius of cladding (including the crust of the solidified material) of
component jj at axial node kk (m).

RPEL kkjj Radius of fuel pellet of component jj at axial node kk (m).
RULIQ kkjj Outside radius of the solid part of the fuel pellet at axial node kk of component
i (m).

SCDCHF | kkjj Critical heat flux at surface of SCDAP component jj at axial node kk (W/m?).

WFROSR | kKjj Mass of stainless steel resolidified at axial node kk of component jj per individual
rod (kg).

WFROUO | kkjj Mass of UO2 resolidified at axial node kk of component jj (kg).

WFROZR | kkjj Mass of zircaloy resolidified at axial node kk of component jj (kg).

WREMSR | kkjj Mass of stainless steel remaining at axial node kk of component jj (kg).

WREMUO | kkjj Mass of removed fuel of component jj at axial node kk (kg).

WREMZR | Kkjj Mass of removed cladding of component jj at axial node kk (kg).

SCDAP  c0g0e sdiaws —F-V-V-0-F
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Code Index | Quantity

CADCT! |iikkjj | Temperature of radial node number ii, axial node number kk, and component
number jj (K).

DCREPC | ii Fraction of life expended for ii-th COUPLE heat structure identified for creep
rupture calculation.
DCREPH | ii Fraction of life expended for ii-th RELAP5S heat structure identified for creep

rupture calculation.

1- The component surface and centerline temperatures are always written to the restart/plot file at each
minor edit frequency. A 208 card is required to save the temperature at any other radial node for plotting.1
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Index | Specie | Index | Specie

1 I 10 Sn

2 Csl 11 Fe

3 CsOH |12 Ru

4 Te 13 Ba

5 HI 14 Sb

6 HTe 15 Zn

7 CD 16 Xe

8 Ag 17 Kr

9 uo2

<5 b (B2 Y o)led Jgax

DAMLEYV | Damage State
0.0 Intact geometry
0.1 Rupture due to ballooning
0.2 Rubble (fragmented)
0.4 Cohesive debris
1.0 Molten pool
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Code Index | Quantity

CADCT iikkjj | Temperatures (K) at radial node ii and axial node kk of component jj. For a BWR
blade/box component, valid values of radial node ii are 1 - 14.

DAMLEV | kKjj Level of damage (unitless) at axial node kk of component jj. For a BWR blade/box

component, this indicates when the channel box wall has failed and a flow path
has opened between the interstitial and fuel bundle coolant volumes.

0.0 = Both channel box segments intact.

0.1 = Channel box segment 1 gone.

0.2 = Channel box segment 2 gone.

0.3 = Both channel box segments gone.
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Code Index | Quantity

H20XD2 | kkjj Total hydrogen production rate (kg/s) at axial node kk of component jj. Fora BWR
blade/box component, this is the total hydrogen from the control blade and both
sides of the channel box.

OXDEO kkjj Frozen crust thickness (m) on the interstitial side of channel box segment 2 at axial
node kk of component jj.

RCI kkjj Equivalent thickness (m) of the intact control blade sheath at axial node kk of
component jj.

RCO kkjj Frozen crust thickness (m) on the control blade at axial node kk of component jj.

ROCRST | kkjj Thickness (m) of the intact channel box segment 1 at axial node kk of component
il

RPEL kkjj Thickness (m) of the intact channel box segment 2 at axial node kk of component
i

RULIQ kkjj Equivalent thickness (m) of the intact absorber rodlet (B4C and stainless steel) at
axial node kk of component jj.

WREMUO | kkjj Frozen crust thickness (m) on the fuel bundle side of channel box segment 2 at
axial node kk of component jj.

WREMZR | kkjj Frozen crust thickness (m) on the fuel bundle side of channel box segment 1 at

axial node kk of component jj.
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Code Index | Quantity

AFBULK | jjkk Indicator of type of material in element jj of COUPLE mesh kk.

EVHTC | jj Ex-vessel heat transfer coefficient at convection heat transfer node jj.

FPDEB lijjkk | Fission product ii in element jj in COUPLE mesh number kK.

FRACML | jjkk Fraction of COUPLE element jj in COUPLE mesh number kk that has melted.

GAPHTC | jjkk Heat transfer coefficient for jj-th finite element (gap element) of mesh number kk
(W/m?-K).

MPHTC | jjkk Heat transfer coefficient at liquid-solid interface for node jj of mesh number kk
(W/m?2-K).

PORE jikk Porosity of debris in element jj of COUPLE mesh kk
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POWDB | jjkk Power in element jj of COUPLE mesh kk (W/m?).
TMLTEL | jjkk Melting temperature of material in element kk of COUPLE mesh kk (K).
TMPCOU | jjkk Debris bed temperature at node jj in COUPLE mesh number kk (K).
TOTHTC | jjkk Convective heat transfer coefficient at node jj of COUPLE mesh kk (W/m?-K).
COUPLE o 5 slacaes —Y-¥-1-A-F
el 0ol &3l COUPLE 6,5 slacasS Vo o,leds Jgas o
COUPLE 5,5 slacaseS :\ + o ke Jgiz
Code Index | Quantity
CSENRG | kk Total internal energy in structural material that supports debris (J).
DEBQUP | kk Total rate of heat transfer by convection from top surface of debris (W).
DENRGY | kk Total internal energy of debris (J).
HGTDEB | kk Debris bed height in COUPLE mesh kk (m).
INTPOW | kk Integral with respect to time of total power in debris (J).
INTQ kk Integral with respect to time of total transfer from debris and structural material to
fluid at boundaries of debris and structural material (J).
LIQAVG | kk Average liquefied debris temperature (K).
LIQAG kk Mass of liquefied silver in mesh kk (kg).
LIQFE kk Mass of liquefied steel in mesh kk (kg).
LIQUO2 kk Mass of liquefied UO2 in mesh kk (kg).
LIQZO2 kk Mass of liquefied ZrO2 in mesh kk (kg).
LIQZR kk Mass of liquefied zirconium in mesh kk (kg).
MASLIQ | kk Liquefied mass in mesh kk (kg).
MASSAG | kk Total mass of silver in mesh kk (kg).
MASSAL | kk Total mass of aluminum in mesh kk (kg).
MASB4C | kk Total mass of B4C in mesh kk (kg).
MASSCD | kk Total mass of cadmium in mesh kk (kg).
MASSFE | kk Total mass of stainless steel in mesh kk (kg).
MASSLI kk Total mass of lithium in mesh kk (kg).
MASSU kk Total mass of metallic uranium in mesh kk (kg).
MASUQO2 | kk Total mass of uranium dioxide (UO2) in mesh kk (kg).
MASSZR | kk Total mass of zircaloy in mesh kk (kg).
MASZ0O2 | kk Total mass of zirconium oxide in mesh kk (kg).
MPPDEN | kk Molten pool power density (W/m?)
PDBTOT | kk Total power in material that has slumped to lower head (W).
TMPDAV | kk Average debris temperature in COUPLE mesh number kk (K).
TMPDMX | kk Maximum debris bed temperature in COUPLE mesh number kk (K).
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Code Index | Quantity

TWALMX | kk Total internal energy of debris (J).

COUPLE slge asli 1\ o)les Jyi

AFBULK | Type of material
0.3 Mostly Ag-In-Cd

0.4 Mostly stainless steel
0.5 Mostly Zr

0.6 Mostly ZrO>

0.7 More than 50% UO>
1.0 More than 70% UO>
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W1(l) - IMAT. Material index for COUPLE wall:
1 = A-508 Class 2 carbon steel (default).
2 = 316 stainless steel.
3 = Inconel 600.
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W2(I) - Containment volume. If specified as non-zero this volume is used as the containment volume.
Default is zero.

WS3(R) - External pressure (Pa, Ibf/in?). If W2 is > 0, then this value is ignored and the external pressure is
taken from the containment volume, otherwise this value is the constant external pressure. Default is
atmospheric pressure.
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21000001 (1-9) COUPLE Wall

W1(l) - ELEMENT 1.
WN(I) - ELEMENT N.
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W1(I)Heat structure number. The heat structure for which creep rupture failure calculation is to be done.
The format is CCCG00X, where CCC is the heat structure number and G is its geometry.

W2(I) - Material index.
1 = A-508 Class 1 carbon steel.

2 = 316 stainless steel.
3 = Inconel 600.

W3(R) - Inner (left) pressure (Pa, Ibf/in2). If non-zero, this constant pressure is used. If zero, pressure is
from adjacent volume. Default is zero.

WA4(R) - Outer (left) pressure (Pa, Ibf/in2). If non-zero, this constant pressure is used. If zero, pressure is
from adjacent volume. Default is zero.
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W1(I) - Number of axial nodes. The range is 2 < x < 100.

If a HTGR is being modeled (Cards 40010000 and subsequent cards are input), the axial nodalization
defined on Card 40000100 and 40000201 is applied to the reactor core, reactor vessel, reactor containment
and surrounding material, if any. If the reactor design includes a downcomer and upcomer for the cooling
of the reactor vessel by natural circulation of air from the atmosphere, the axial nodalization also applies to
these structures.

W2(I) - Heat conduction flag. Always input the integer 1.

W3(I) - Reactor environment.

This flag identifies phenomena for modeling fuel component meltdown and fission product release.
1 =PWR.

2 = BWR.

4 =ATR.

5 = Electrically heated core.

7=HTGR.

WA4(I) - Power history type.

This flag is used to specify the decay power reduction caused by the release of volatile fission products
after fuel disruption. Six different built-in correction relations are provided, as follows:

1 = Generic PWR (33,800 MWD/tU).

2 = TMI (3,250 MWD/tU).

3 = PBF Severe Fuel Damage Test Series.

4 = PBF (other test series).

5 = Full decay power.

1F4 5l VY axio



ANCC-PUB-HM-TN-04-00 &l 46 piiony sl 35 po

ANG

SCDAP/RELAP __iluuslxo oS b bl AV

6 = No decay power.
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W1(R) - Axial node height (m, ft). The range is 0.0 m <x < 2.0 m.

W?2(I) - Axial node. Node number used for sequential expansion.
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W1(R) - Threshold temperature for re-slumping of stationary drops of relocated fuel rod cladding and

dissolved fuel (K). Default value: 2800 K. Coefficient name: tmpfal.

W2(R) - Multiplier on ultimate strength of fuel rod cladding oxide layer (unitless). Default value: 2.5.
Coefficient name: frcoxf.

W3(R) - Necessary fraction of coolant space filled with slumped cladding for further filling to not affect
re-slumping of the slumped cladding and further filling to not affect oxidation of slumped cladding. Default
= 0.55 (unitless). Coefficient name: epsox2.

WA4(1) - Option to suppress oxidation of fuel rod cladding directly below a molten pool, and thereby reduce
possibility of small time steps; 0 = suppress oxidation, 1 = do not suppress oxidation, default= 1.

WS5(R) - Necessary fraction of coolant space filled with slumped cladding for affect on re-slumping of
slumped cladding. Default value: 0.3. Coefficient name: fcirmv.
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W6(R) - Threshold fraction for oxidation of slumped cladding that prevents re-slumping of this material
when its metallic part melts again (unitless). Default value: 4.5 x10-2. Coefficient name: tmplos.

W7(R) - Minimum weight gain in oxygen of drops of slumped cladding before another spalling of the oxide
layer on the drops occurs during reflood conditions (kg O/m?). Default value: 1.7 x10-2. Coefficient name:
cofhbs.

WS8(R) - Reduction factor on necessary fraction of oxidation of slumped cladding to prevent re-slumping
upon melting (unitless). Default value: 0.4. Coefficient name: exphbs. W8 is applied in full to W6 when
fraction of coolant space filled with slumped material is greater than W3. W8 is applied in part when
fraction coolant space filled with slumped cladding is greater than WS5.

W9(R) - Multiplier applied to thickness of cladding oxide layer dissolved by dissolution into adjacent
metallic layer. This thickness of dissolution is applied in equation for stress in oxide layer. Default value:
3.5 (unitless). Coefficient name: fdsinc.

(40000310 &,15) & g ddo yisdamnsST 9 gd —F-1-Y-O-F
W1(R) - Minimum effective fraction of surface area of intact cladding exposed to steam at location with

slumped material (unitless). Default value: 0.333. Coefficient name: tdrslp.

W2(R) - Minimum thickness of oxide layer on cladding for cracking of oxide layer during reflood and
quenching (m). Default value: 0.5 x 10-4. Coefficient name: tstrez.

WS3(R) - Effective diffusion coefficient for oxide layer of fuel rod cladding that cracks during reflood (m?/s).
Default value: 2.x10-6. Coefficient name: vdrop.

WA4(R) - Necessary value for sum of fraction of oxidation and fraction of coolant space filled with slumped
material that results in durable oxide layer on fuel rod cladding at that location (unitless). Default value:
0.45. Coefficient name: blksup.

W5(R) - Multipler on fraction of coolant space filled with slumped material in inequality measuring
durability of oxide layer on fuel rod cladding and used with W4(R) of this card (unitless). Default value:
0.55. Coefficient name: drpsup.

WG6(I) - Input the integer “2”. This input parameter is not used.

W7(R) - Maximum rate of heatup by oxidation of intact cladding of fuel rods (W/m). Default value = 15500.
Coefficient name: fdpdis.

WS8(R) - Fraction of change in phase of fuel at location that results in location changing into configuration
of molten pool, 0 = no melting of fuel, 1 = complete melting of fuel (unitless). Default value = 0.5. Variable
name = rgptol.
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W9(R) - Threshold hoop strain for double-sided oxidation of fuel rod cladding (unitless). Default value:
0.12. Coefficient name: foxmtc.

SCDAP/RELAP _jluusloo uS by LT
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W1(R) - Multiplication factor on fuel pellet diameter that defines minimum thickness that crust at bottom

of molten pool must have in order to support and seal the molten pool (unitless). Default value: 1.0.

W2 (R) - Minimum fractional flow area for outer-most flow channel in reactor core after fuel rods in this
channel have become molten. This parameter is intended to provide a means of comparing analyses of
severe accident results which may exhibit non-symmetrical molten pools. Default value: 0.5.
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Molten pool User-defined residual flow area
|G 7.7
7 N Core barrel
A > ’_I Core bypass
[ : Core baffle
N i i~ :’d Channel 5: 36 fuel assemblies
// 3 Channel 4;: 60 fuel assemblies
|
12 N Channel 3: 36 fuel assemblies
- 12N 7 Channel 2: 20 fuel assemblies
Pkl Channel 1: 5 fuel assemblies
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W1(I) - Index for selecting flow loss model for porous debris; 3 = detailed flow loss and heat transfer model
for porous debris with transition smoothing models for porous debris not applied, 4 = detailed flow loss
and heat transfer model for porous debris with transition smoothing models for porous debris applied, 2 =
simplified flow loss and heat transfer model for porous debris (porous debris represented as intact rods with
reduced hydraulic diameter). Default value: 3. Parameter name: nsmgeo.

SCDAP/RELAP _jluusloo uS by LT

W2(R) - Increment of temperature above saturation temperature at which embrittled fuel rods fragment
during quench (K). Default value: 100 K. Parameter name: tfrag.

W3(R) - Maximum volume fraction of vapor for application of heat transfer regime for the single phase of
liquid. Default value = 0.02. Parameter name: viqthr.

WA4(R) - Maximum value of interphase drag for Tung and Dhir flow loss modelA-2 for porous debris for
mist flow regime (N/m?). Default value: 1.x109. Parameter name: fifmsm.

WS5(R) - Maximum form loss coefficient for mist flow for Tung and Dhir flow loss modelA-2 for porous
debris (unitless). Default value: 250. Parameter name: fmfmax.

W6(R) - Maximum value of interphase drag for Tung and Dhir flow loss model for porous debris for flow
regimes other than mist flow and inverted slip flow (N/m®). Default value: 1.x109. Parameter name:
fmfmax.

W7(R) - Maximum value of interphase drag for Tung and Dhir flow loss model for porous debris for
inverted slip flow regime (N/m?®). Default value: 1.x109. Parameter name: fifsgm.

(40000400 w,l5) LB ol -V-)-Y-b-¥
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W1(R) - Gamma heat fraction. The fraction of power used to directly heat the coolant by gamma heating.
The default is 0.026, and the rangel is 0.0 < x < 0.057.
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WL1(R) - Rupture hoop strain. The strain at which the cladding will rupture. The default is 0.18 and the
range is 0.0 < x < W3.

W2(R) - Always input W1 + 0.02.

W3(R) - Limit hoop strain. Strain limit for rod-to-rod contact. The default is 0.33 and the range is 0.0 <W3
< (p-2r)/p, where p is pitch of the fuel rods and r is the fuel rod radius.
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WA4(I) - Pressure drop flag. Flag for modeling pressure drop due to ballooning. The default is 0.

0 = Pressure drop caused by ballooning is modeled.

1 = Pressure drop caused by ballooning is not modeled. This input is defined when a fuel rod has such a
large upper plenum that a significant pressure drop does not occur as the cladding balloons. Some test rods
in FzK severe fuel damage tests had such a characteristic.

WS5(I) - Index for selecting model for mass transfer of H>O from bulk fluid to cladding surface; 1 = RELAP5
model (presence of non-condensable gases such as Argon taken into account), 2= Olander model for binary
diffusivity in mixtures of H.O and H.. Default value: 1. Parameter name: noxmod.

WG6(I) - Index for selecting correlation for diffusivity of ZrO2; 0= Olander correlation, 1=Berdyshev
correlation. Default value: 0. Parameter name: mdzrdf.
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W1(A) - Source of data (‘table’, ‘cntrlvar’ or ‘kinetics’).
W2(I) - Table or control variable number (if necessary).
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W1(R) - Elevation (m, ft). Elevation of the first grid spacer. The bottom of the core is at elevation zero.

WN(R) - Elevation (m, ft). Elevation of the grid spacer n. The bottom of the core is at elevation zero. The
range is 0.0 m <x < 10.0 m.
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W1 (1) - Grid spacer material. Input one word per spacer.
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0 = Zircaloy.
1 = Inconel.

W2(R) - Mass of grid spacer (kg, Ibm). Mass per rod. Total mass of spacer divided by number of rods in
array. The range is 0.0 kg < x < 0.004 kg.

W3(R) - Height of grid spacer (m, ft). The range is 0.0 m < x < 0.125 m.
WA4(R) - Plate thickness of grid spacer (m, ft). The range is0.0 m < x < 0.01 m.

W5(R) - Radius of contact (m, ft). The radius of a circle which will have the same area as the (R) contact
area between the grid spacer and the fuel rod cladding. The range is 0.0 m < x <0.002 m.

W6(R) - Loss coefficient for MOD3.3.
WT7(l) - Grid spacer number. Sequential expansion applies.
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W1(I) - Number of the RELAP5 hydrodynamic volume at bottom of core bypass region (9-digit number).

WN(I) - Number of RELAP5 N-th hydrodynamic volume in core bypass region, where N = 2 = second
volume from bottom, N = 3 = third volume from bottom, and so forth.
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WL1(R) - Elevation of bypass volume 1 (m, ft). Distance from bottom of core to top of bypass Volume 1,
where Volume 1 is bottom most volume in core bypass region.

WN(R) - Elevation of bypass Volume N (m, ft). Distance from bottom of core to top of bypass Volume N.
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W1(I) - Index for selecting the flow loss model for porous debris; 1 = Catton and Chung model, A-62 =
Tung and Dhir model.A-2 Default value: 1. Parameter name: ndbthl.

W2(1) - Number of rings in inner part of debris region. If the debris porosity and particle size are uniform
from centerline to outside surface of the debris region, then a distinction between inner and outer parts of
the debris region is not made. Maximum number of rings is 16. Each ring may have a distinctive
temperature and stack of RELAPS control volumes. Default value = 1. Parameter name = ndbjin.

W3(I) - Index identifying material in inner ring of debris; 1 = stainless steel, 2 = UO2, 3 = ZrO2, 4
= Zr. Default value: 1. Parameter name: ndomt1.

WA4(R) - Porosity of debris in inner ring. Default value = 0.5. Parameter name = pordbl.
WS5(R) - Diameter of particles in inner ring of debris (m). Default value: 1.x10-3m. Parameter name: diadbl
W6(R) - Power density in inner ring of debris (W/ m3). Default value: 0.0. Parameter name: pwrdbl.

W?7(I) - Number of rings in outer part of debris region. If the debris porosity and particle size are uniform
from centerline to outside surface of the debris region, then omit this word and the rest of the words on this
card. Maximum number of rings in inner and outer debris regions must sum to 16 or less. Default value =
0. Parameter name = ndbjot.

WB8(I) - Index identifying material in outer ring of debris; 1 = stainless steel, 2 = UO2, 3 = ZrO2, 4 = Zr.
Default value: 1. Parameter name: ndbmt2.

W9(R) - Porosity of debris in outer ring. Default value = 0.5. Parameter name = pordb2.

W10(R) - Diameter of particles in outer ring of debris (m). Default value: 1.x10-3m. Parameter name:
diadb2

W11(R) - Power density in outer ring of debris (W/m3). Default value: 0.0. Parameter name: pwrdb2.
(40002000 <,15) <dB o35y JyaS ,l5 —10-)-Y-b-F
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W1(I) - Number of the RELAP5 control volume to receive any core region material that slumps to lower
head.

W2(l) - RELAPS volume at top center of core. The bottom of this volume should be contiguous with the
top of the core. This word may not be changed on RESTART.

W3(R) - Minimum flow area per fuel rod in cohesive debris in core region (m2). The default is 1.4E-6 m2.
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Keyword | Value | Default | Meaning
h2xport on/off | on When ‘off”, all oxidation calculations are performed but hydrogen is
not released to the coolant stream

deform on/off | on When ‘off’, cladding deformation calculations are disabled.
truncate on/off | off When ‘on’, heat flux to coolant limited.

convect on/off | on When ‘off’, convection heat transfer is disabled.

rad on/off | on When ‘off’, radiation heat transfer is disabled.
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Index | Material

1 Zircaloy

2 Zr-U-0 mixture (liquid)

3 Zr-U-O mixture (frozen)

4 Tungsten

5 Zr02

6 Unirradiated fuel, UO2

7 Cracked fuel, UO2

8 Relocated fuel, UO2

9 Steam-gas atmosphere. User may specify properties
10 User-specified properties

11 User-specified properties

12 User-specified properties

13 Metallic uranium

14 Disabled

15 Aluminum

16 Al203

17 Lithium

18 Stainless steel 304

19 Stainless steel oxide

20 Control rod absorber material (Ag/In/Cd or B4C)
21 Molybdenum (heater rod wire)

22 Copper (heater rod wire)

50-59 | User-specified material properties
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W1(R) - Temperature #1 (K, °F).
WN(R) - Temperature #2 (K, °F). A maximum of 10 data points may be entered.
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W1(R) - Material specific heat at the ten values of temperatures shown above (J/kg.K), Btu/lb.°F
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W1(R) - Material densities at the ten values of temperatures shown above (kg/m?), lb/ft3.

(40009NN3 &,15) 551y siily cymans —F-F-Y-0-F
A Slge plss L5 Ced (Soe )5 45 398 az g3 e ooliinl L saze 5T Alis sl 5 ol g LS &S !

Sl 0ol alis OIS cpl Jo NN Jlade aiS s 1) VY g VY )
W1(R) - Material thermal conductivity at the ten values of temperatures shown above (W/meK), Btu/ft°F.

(40009NN4 & 415) gebaww gulardd < pd (yati —O-Y-Y-0-F
A Slge plsd L5 Ced (Soe )5 A5 398 az g3 e oobiinl L saze 5T Alis sl 5 ol g LS &S !

el 0ole ol @IS ) o NN lade asS cpaas [, VY g VY ) -
WL1(R) - Material surface emissivity at the ten values of temperatures shown above (1/1).

(40009NN5 &) 7l y5r blwsdl gy cymasd ~5—F-¥—B-F

sl 03l Lals 15 ol 50 NN oo S paans 1, 1Y 50 o) -

WL1(R) - Material thermal expansion at the ten values of temperatures shown above (1/1).

1F9 51 MY axio
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L5 gl551 -F-0-F

by JrS dheo g dloe SO 5 A b S0 Jold Wil oo 252 52 098 0 S5t 32 51 (0295 Lawgs 935, A8

sl BB gzl b

g o —\-F-0-F
S9don (2 el CC c32 (nl 4 bgpe )l and oo AT 1) ponil gl anST E g slaaloo 5l (o295 252
FB CSg laalio 5log )5 wiz oS 00 )18, LSy b (g o0 (Byxe 232 (nl Lawg &S S gw sladlo den
shls (2,5 09,5 g9 05 (5,185 o les CC=01 L Cogu sladle 51 09,5 a5 04 oo olpiinn il (ay,a5

ol o lads (95555

(40CC0000 &)15) s guw &lno —)—V-F—O—F

W1(A) - Component name. An eight-character name that should be descriptive of this component.

W?2(A) - Component keyword. Enter the four-character word “fuel.”

(40CC0100 Q)U) J 9 OWe L/.J)J 9 S g uwl.w)s S guw ‘51.54.1.3.0 Moy Y- V\-F-H-¥
W1(I) - Number of rods. Number of rods simulated by this component. All rods simulated by a single
component are assumed to behave identically.

W2(R) - Fuel rod pitch (m, ft.). The distance from fuel rod center to fuel rod center of adjacent fuel rods.
The rangel is 0.0126 M < x < 0.0187 m.

W3(R) - Average burnup of fuel (MW-s/kg). This word is optional. The default is 0.0 and the range is
(MW-s/kg). 0.0 < x <4752000.0.

WA4(I) - Index indicating composition of fuel rod cladding; 1 = Zircaloy, 2 = MA956 alloy.
WS5(R) - Mole fraction of helium in gas inside fuel rod.
WG6(R) - Mole fraction of xenon in gas inside fuel rod.

WT7(R) - Mole fraction of krypton in gas inside fuel rod.

1FQ 51 AY axio
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(40CCO110 [5) g S 5 ~F—)-F-0-F

W1(R) - Weight fraction of ThO2 in fuel. If W1(R) and W2(R) are both equal to 0.0, then the fuel is
composed only of UO2.

W2(R) - Weight fraction of PuO2 in fuel.

(A0CC0200 &) b guw gepicze dwwsiid —F-V-F—-B-F

S oo ookl 318 Jls
W1(R) - Plenum length (m, ft.). The range is between 3% and 11% of the rod length.

W2(R) - Plenum void volume (m3, ft3). Enter the plenum volume less the volume occupied by the spring.
The range is 0.0 < x < 0.000049 m®.

WS3(R) - Lower plenum void volume (m?, ft%). Enter the gas volume of the lower fuel rod plenum.

(40CC0399 L 40CC0301 o w,I5) o guw aluo Slasl —OD-V-F-0-F

D s S (5970 8,5 2 1y

W1(R) - As-fabricated fuel pellet radius (m, ft.). The range is 0.00385 m < x <0.00685 m. If this component
represents a water rod, then define a fuel pellet radius of 1 x 10 m.

W2(R) - As-fabricated inner cladding radius (m, ft.). The range is W1 < x < W3 and 0.003935 m < x <
0.00634 m.

W3(R) - As-fabricated outer cladding radius (m, ft.). The range is W2 < x < W2Card4ccc0100/2 and
0.00457 m <x <0.00715 m.

WA4(I) - Axial node.

(40CCO400 &,15) Gl 5 Vb i Sy yiud slapns —5-)-F-0-F

& a5 RELAPS 3| slapz> .09, 515 4 asls saze 5] Slawlre 40 g sl ol I Cdgus dla 235 sl )5
g ooyt SISl 10 aiiS e s Clde Bl SO YL L g b dlwg sl Gl ol lgie
W1(l) - RELAPS control volume located just above fuel rod.
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W2(I) - RELAPS5 control volume located just below fuel rod.

(40CC0499 G 40CC0401 slaw)5) Sdgyumd x> -V-)-F-0-F
RELAPS ;I lapzs &)l5 cpl g, 55 a4 auls sosme el lawle 40 g Sl ol g Ao 252 (510 )57 ]
77 S92 05 2 Sl b (Seelusg,aee e S aiS o0 et ) WS o0 et | BB M3l (5 0 il 20 &S
Se 3l )8 nl0gd i yei (5 970 oo )T Sl golasd sl Gl Sae (Sealidgyane px las (J5 09D (sl
5ile 52 slp cal,y 5 o by pe daul i b S o ool RELAPS (UG 4 e (ial3d] i o g oo 5,led

S5 anzle RELAPS > slaosles 0 CCCGBOL &)lS 4y yitiny oMbl (gl S cywni |y 5,1,

W1(l) - RELAPS control volume number. This word specifies the hydrodynamic control volume number (of the form
CCCNNOO000) associated with the surface of this component. One volume number must be specified for each axial
node of the component, starting with the bottom node (Node 1).

W2(I) - Increment. This word (of the form NNOO0O) and W1 of this card are treated differently from the standard
sequential expansion. W1 applies to the first axial node within a set. The increment is applied to W1 to obtain the
volume connected to the next axial node. The increment is repeated up to the axial node identified by W3. W1 of the
next set applies to the next axial node, and increments are applied as for the first set. The increment may be zero or
nonzero, positive or negative.

W3(I) - Axial node.

(40CC0599 5 40CCO501 glacs )I5) ooleis 5,5 alols ~A-1-F-B-F
| etleds gao,T o5 il gy L5 4 il samme 5T lowbre 1o g ol ol )l Ciges dlos 532 (6l &5
3 090 S D)5 8)leds SO Ll (5950 (o5 85 S 6l ojlads des o (Gap Sl OIS (g0 S

ol 530Sl 105 g, 90 5 (SO A eled (gaise,8 0,8 solatwl dslol OS5l g e Sls &g
iJsl Ubs)

Job b sbool olass a1 oole jo j0 elad dlold oS 00 (yuad g oolaiwl b ools yo j0 a5 Sk sleojl slaws
05){.2.3 0L O Lgl.@o)'l.g Sl Ls S J.g‘).g as Sgs ».Ub‘j} n+1 ).3‘).3 ‘Scl-&ﬂ-ﬁ-’ Lgl.@o)f Sl .é; ».&.Q‘P M LgﬁLw.c

sl 0,5 Yo elads glao,F slaws iSTas .S

W1(I) - Number of equally spaced intervals across fuel.
W2(1) - Number of intervals across gap. One interval is recommended.

W3(1) - Number of equally spaced intervals across cladding.

VEL 51 AP amino
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WA4(1) - Axial node number.
(P9 L9,

oo ,S slaxi lad 40,5 5)lg ;0 Wb )15 (Ghg) cnl 50 05d HuasS (g 970 0,5 12 sl (Llal 55 2 (5 57 LoaBse
LgL{bo)f Slaus ﬁ_ﬂd& w‘)u..su ubl.e o)f)cb LS‘):’ sch.,..: LgL{bo)f u;..xﬁﬁ.o d..>)f| QS 8 Ky o)f),:b LS‘)-.’ L§CL’L‘"’
W1(R) - Radius to radial node 1 (m, ft). Enter pellet center radius of 0.0.

WN(R) - Radius to radial node N (m, ft.). Enter radial node N. Radial nodes must be placed at least at the
material interfaces (i.e., fuel pellet radius, and cladding inner radius). Radial nodes must be entered in
ascending order and end with the last node placed on the cladding outer surface.

WN+1(1) - Axial node.
(40CC0699 L 40CCO601 laws,l5) adgl slalos —4-V-F-O-F
D9, )5 4 wls saze el Slawlre 10 5 Cl (ol CBgus dlo 235 (sl 15 oyl
W1 (R) - Temperature (K, °F). Initial temperature at Radial Node 1. The range is 300 K < x < 3,123 K.

WN (R) - Temperature N (K, °F). Enter an initial temperature for each radial node to radial node N, which
is the last radial node. The range is 300 K < x < 3,123 K.

WN+1(l) - Axial node. Input temperature at each radial node.
(40CC0899 L 40CCO801 s ,15) slgo wslasio —Yo—1-F-0-F
Sl sl Wb )5 O, ol 4005, 5 4 auls sase 5T Slawls 4o g ol ol g dlo s3> sl )5yl
gl el Wb ool aslh aw JiSTas wiS olg 1 15> (6l olge

O a3L5) posiss 5 5Ll 5 (V (asli) o8 «F (axld) pauil gl seuST (60 Cigus Blos 32 (6l (B8 polie

Dgds dxlpo VY ol Jaao @ b ez li bualin gl .ol

WZ1(I) - Material index for material layer closest to center of rod.
W?2(I) - Material index for next material layer.

WN(I) - Material index for nth material layer.

1F4 5l AD axio
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(40CC1100 &,8) o)lgi cu g ~N\-)-F-B-F

O3 Ot (P9, 93,5 (50 e 09850 Mg =3zl 5o &S B s IS5l g S (T 50 5 Sl )l )
23 SO 9 oy (s 090 oo (exd (40000600 & )15) oy s atsly IS les o187 po Tal il O jgo ol 4
e b WIS o0 S g Ale S5 0 (5 09800 et el 232 (nl ot &5 8 Gl Sl 6 eSS OIS Gl o
O o b gygme 08 So o s Gl i 255 09d Jole sz (] 50 dgzge Cge glaalis Slas 55 s
570 8,5 Jsb p Jol lade 03,5 i 9 (A0C13P1-9 5 40C13P0 (slo5) (55970 (I35 @j95 curd yo als
SLo,)l9) (#led Jlgi o g0 e o Oyl ol 0y b (slad 85 S 0 0 oy S8 e S 4,
Al se Cews 4y eleds 8,5 ) bgy o ahaiie haw 5 Juol> lade 53,5 aunnddi 5 (40CC1499 15 40CC1401

W1(R) - Fraction. This is the fraction of the core power in this component. The range for this power
multiplier is 0.0 <x < 1.0, and the default is 0.0.

(40CC13P0 &y15) olgi (5y9%0 &1399 55,5 1 by —\Y—1-F-B-F
Jls dume el alise 50 9 Sl ol I OISl 0gd oo £9,0 V) 1A Cl (595 lei a8 8Ll P e IS ol o
Dgds 3,
W1(R) - End time for which this axial power profile applies (s).
(40CC13P9 G 40CC13P1 sl l5) (g 90 ylgi @138 woledol -\¥-1-F-5-F
2 8l abg canl o3V Gled mjei o sl O, cpl Oledlbl .ol i S5 alie (D)5 0l o P o6 ,las 6 L
Wlgi s Hladie (pl WS o Gt 1) Sl (55550 8,5 (ot 45 Al (g5 5l (S DS l 09D (s 252 (5970 85
Db ool Jloy ale IS Jobo 5o
W1...(R) - Axial power factor at axial nodes. The range is 0.1 < x < 1.4, and the default is 1.0.
(40CC1499 5 40CC1401 glacs,l5) eledd oylg5 @395 —VF-1-F-O-F
O Sl e Gley o po 09, I A Ll saoe )'L{:T Sl (o g cwl ol CE g dls s3> 6l )5 3
A8 Sl s (end e byl 3 955 oo ooliial (ome )l > agi 253 ool (LB 85 10 0 Ol JBs
PR Hlaie 5 Cal XS 20 il )by ] jlove Bog0me 09l 418 S A 1o L (08 (215 glad o Wb el
Sgdge &S a5Vl ]
W1(R) - Radial power factor.

1FQ 5l AF axio
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W2(I) - Radial node at which W1(R) applies.
(40CC1500 &,l5) s guo S 9 cigols loj —VO-V-F-0-F

W1(R) Time of reactor shutdown (s). This word is required. If fuel rod power is being calculated by the
RELAPS reactor kinetics model (W2 = kinetics on Card 40000600), then W1 =1 x 108s.

W2(R) Fraction of fuel theoretical density. This word is required. The range of the fraction of fuel
theoretical density is 0.94 < x < 0.96.

(40CC1699 5 40CC1601 glacs ,I5) ol oylgs Aoy, ~1F—1-F-B-F
N game 539250 duds) oo paens (6l g A b e ks B saze 51T e o 5 e (g LiS ] SIS o

Al dlyz> e PARAGRASS Glisls (5lw Jled 5l s (09 azxl o

plasl 5| Gy 0,38 0lgs Sz Jguzr 0l ) 0lss Sz T o)ls (gl g (o jlio (g 95500 (553
0335 Jualow o £95b bl 3 45 5 390 00 00l gl 53351, 0 Shoe 9,8 @ oy (Jgoz ol o el lline Lo
W1(R) - Power history (W/m?®). The range is 40.57x105W/m® < x < 279.3x108 W/m?.
W2(R) - Time (s).
(40CC2000 ,15) PARAGRASS Juo lawgs ouigd (5 used y Al &Y guazo —\V-)-F-0-F
g5 5 4 Sloy S5 l s solitul sase 5T dlas jo wls 5 cal (g L] Cd g dls <> sl &5 o
39 b Blg8 Ao b bl 1 0 g Wyl SIS SV gams 3l (5397 90 45
W1... (A) - Species name. Enter the species (xe, kr, cs, i) to be tracked.
(40CC2099 L 40CC2001 slaws ,l5) PARAGRASS Juw sl5>1 oy —VA-)-F-0-F
ol ol sl a8, 1S4, 40CC2000 &5 oS o o5 &,)lS7 (]
WL1(R) - Mass of species (kg, Ib/m). Enter the initial mass of the first species specified on Card 40CC2000.

WN(R) - Mass of species N (kg, Ib/m). Enter the initial mass of the next species specified on Card
40CC2000 and repeat until all species masses specified on Card 40CC2000 have been entered.

1FQ 51 AY axio



ANCC-PUB-HM-TN-04-00 &l 46 piiony sl 35 po

ANG

SCDAP/RELAP __iluuslxo oS b bl AV

(40CC2100 &5) Wigks (5 S y CORSOR Juo bawgi sl 45 S8l &Y guazo —13-1-F-0-F
il b yeeis Bl sazme 51T Al o 5l (5Ll o5 0l
W1... (A) Species name. Enter the species (te, zr, sr, fe, ru, zr, ba) to be tracked.
(40CC2199 b 40CC2101 (slacs, 1) cdls Y guazo dlgl oo —Yo-V-F-O-F
ol ool il 4z, IS 4 40CC2100 & )5 a5 Sl Loss &)
W1(R) - Mass of species (kg, Ib/m). Enter the initial mass of the first species specified on Card 40CC2100.

WN(R) - Mass of species N (kg, Ib/m). Enter the initial mass of the next species specified on Card
40CC2100 and repeat until all species masses specified have been entered.

(40CC2200 &,l5) o8 A &Y guazo ~¥I1-1-F--F
N game (535750 5 05 s0i ,5 & Ygonn SIS Cpl Bl o eeid BB sazme 5T allics Jo g el (g L33 &5
D oo Cyaets CELL S35 ole ) Jaw lawgt LSy CBSS

W1... (A) - Species name. Enter the species (xe, kr, cs, i, te) to be tracked.
(40CC2299 G 40CC2201 glacs ,I5) 8 Bl &Y guazmo dulgl oy ~YY-)-F-0-F
ol ol sl a8, 1574, 40CC2200 &5 oS o) o5 &)lS7 (]
W1(R) - Mass of species (kg, Ib/m). Enter the initial mass of the first species specified on Card 40CC2200.

WN(R) - Mass of species N (kg, Ib/m). Enter the initial mass of the next species specified on Card
40CC2200 and repeat until all species masses specified have been entered.

(40CC3000 &s,l5) 315 ddgl ,Lid —YY-V-F-O-F
D9, 4 a5kl Jle P als g cwl Ll oyl oy
WL1(R) - Helium gas as-fabricated inventory in an individual fuel rod in this component group (kg).

W?2(R) - Internal gas pressure in rod (Pa). (This value is used only to define a first guess of initial internal
pressure for iteration procedure, so accurate values not required.)

(40CC3299 G 40CC3201 (glacs,15) oyl 4 dsunly sLid ~YF-)-F-A-F

g god 03liin] &S ol Vaane ols walsss &, 0,35 51 b g sl 3
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W1(R) - Time (s). The time to which the axial surface temperature profile and fuel average hydrostatic
pressure are used

W2(R) - Cladding surface temperature (K).
W3(R) - Fuel hydrostatic pressure (Pa).
(40CC4000 &,5) Jowo iy y25 gldasy 35 —-YO-1-F-0-F
Ly VF o)led Jooo a4 amg b o5 ol sbaais 39 09, H1 a4 sasee LT allas jo wls 5 cal s, &8
el OFF Jas 12 5850 il g o S5l Ly 1S
W1(A) - Keyword to identify optional model to be applied.
W?2(A) - Flag specifying whether to apply model. (‘on’ or ‘off”).

A by Cll JiB Jas N F oojleds Jyaz
Keyword | Value | Meaning if ‘ON’
limit on/ off | Oxidation is limited due to rate of steam diffusion through hydrogen.

(40CC5199 b 40CC5101 slacs )5) o iiluy —YS-1-F-B-F
SLL I sles w595 s il slp 5 ol bl o pds JoB oo el Wl ,5 5 col g Ll &5
Oyl 4y 0gh oo oolainl S il Joaw sl el s LG cdl glos ao595 L SCDAP lawgs oo awle
&iPl b 0,08 5T o CS g slaale A3l (65,50 ool 18 ol (6l 40CC5201 4 40CC5101 slacs IS Koo
ol S .8gd co 00laiw] FRAPCONS wiile  leads Ll cll> o co g Al oS S Lo gy ool dwlore 210

Al et dwlxe oS lawgl LS il wigid ol Lo IS

W1(R) - Gap conductance at steady-state conditions just before start of transient (W/m?2sK, Btu/ssft?x°F)
W2(l) - Axial node.
(40CC5299 L5 40CC5201 sl ;l5) b guo 41y iwiluy ~YV-)-F-O-F

b s ess B same LT Al o g conl g L1 )8 ol

W1(R) - Fuel thermal conductivity multiplier. The default is 1.0.

W2(I) - Axial node.

1FQ 51 AR A=
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Slwad -Y-F-0-F
D5 se 0310 78 Wgl oo 0,5 (S SO 90 4 oS g dlie Slajleannd 5 (09,5 e B9 i
(40CC0000 &5,5) jlwausid £ 3 —V-Y-F-O-F
3,105 099 Suze el Ul 2ol eslatul el ol Jl 50 g sl (ol jluacs 235 gl @S ol
W1(A) - Component name.
W?2(A) - Component type - cora.
(40CC0100 &,15) valeo oluss ~Y-Y-F-0-F
3,105 099 suze Ll Ul 2ol eslatul el pol> Jl 50 g sl el jlaacds 35 sl @5 ol
W1(I) - Number of rods.
W2(R) - Rod pitch (m). The range is 0.0126 m <x < 0.0187 m.
(40CC0200 &,15) jluwduss &lio dwasdr —¥-Y-F-0-F
e 90 0,05 399 Suze Ll Ulo 20 o1 esliiwl el pol> b 0 g cel ol ! jloancts o3> slp @S oyl
el 55 (5999
W1(R) - Plenum length (m, ft), the range is between 3% and 11% of the rod length.
W2(R) - Plenum volume (m®). The range is 0.0 < x < 0.000049 m?.
WS3(R) - Lower plenum volume, if applicable (m?, ft3).
(40CC0250 ws)l5) YU s 550 baslpls ~F-Y-F-O-F
Ol el oo et Slwdd dle YL 1 il Slaslxe (g5l Joe glp a5 Lo olx Sledlbl (o)lS )y
s ool LB sazee T Alis o 5 cel (g L]
W1(A) - Keyword. The default is no axial heat conduction is modeled.
control = sink temperature defined by control variable.
table = sink temperature define by general table.

W2(1) Upper boundary control variable or RELAPS5 table number.

1F9 51 8¢ A=
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(400C025L &15) omaly s 5550 bl b ~0-Y-F-0-F
OH ) g oo e Sledd Ao 5l 5l Guiley Olaslre g3l Jue gl a5 Lo ol> Sledlbl (IS ] o

o o0litl BB sasee 5T Alis 45§ ol (5, L5

W1(A) - Keyword. The default is no axial heat conduction is modeled.
control = sink temperature defined by control variable.

table = sink temperature define by general table.

W2(I) - Lower boundary control variable or RELAPS5 table number.
(40CC0300 &,15) sussS'p )8 oylodl —#-Y-F-B-F

s 00l L8 sazee ST Alis o 5 ol ol st 533 o gl S oyl

W1(R) - Radius of tungsten (m, ft). The remaining words are required for special option ‘cora’ not equal

to zero.

W?2(R) - Resistance in flexible cabling (OHMS). The remaining words are required for special option ‘cora’

> 0.

W3(R) - Radius of Molybdenum (ft, m).
WA4(I) - Number of electrode zones.

(40CC0399 b 40CC0301 slaw,5) jlwads slayl —-¥V-Y-F-0-F

s o0liol BB sasee 5T Alis ;5 5 ol oyl jloacd <55 sl 5 ol
W1(R) - Fuel pellet radius (m). The range is 0.00385 m < x < 0.00685 m.
W2(R) - Inner cladding radius (m). The range is W1 < x < W3 and 0.003935 m < x <0.00634 m.

W3(R) - Outer cladding radius (m). The range is W2 < x < W2Card4CCC0100/2 and 0.00457 m < x <
0.00715 m.

WA4(I) - Axial node number.

(40CC0400 &,15) (Shmly 5 2Vl Gicks Sl yoied sloo —A-Y-F-0-F

o o0liol BB susee 5T Alis (6l 9 el ol &8 ol
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W1(l) - RELAP5 volume located above simulator rod.
W2(l) - RELAP5S volume located below simulator rod.
(40CC0499 L5 40CC0401 glaws ,l5) Sy o x> —4-Y-F-0-F
o o0liol BB suse 5T Wlis (6l 5 el oyl )8 ol
W1(l) - RELAP5 volume number. One volume number for each axial node, starting with Node 1.
(40CC0599 L5 40CCO501 (glacs ,l5) claid gWoo, S glad —o-Y-F-A-F
b9y 99 5 S 4 alys o IS ol ledlbl s oslatl b sase 5T Al (6l g cnl ol S8

:Jol Gho)

L ool olaws as 1) oole jo jo olad dlold oS 0S|y 090 coltwl Wb oole o j0 a5 S slaojl slows

00 Cyand sosl olaws b cl plp aS 0gy wmlgm NHL ol clel slao )T slawd 0 )5 wler i goluwe Job

S o9
W1(I) - Number of equally spaced intervals across fuel.
W2(I) - Number of intervals across gap. One interval is recommended.
W3(1) - Number of equally spaced intervals across cladding.
WA4(1) - Axial node number.
(P90 L9,

Slass led 40,5 0)lg y0 Wb 25 by, (pl j0 WS al ) (55970 05 o Glp (olad 35 8 (69 unbe
Lol yss JB o5 50 gl (olad Gl S CuaBge az ST aiS S5 (5970 0,5 50 gl olad slao S
W1(R) - Radius to radial node 1 (m, ft). Enter pellet center radius of 0.0.

WN(R) - Radius to radial node N (m, ft.). Enter radial node N. Radial nodes must be placed at least at the
material interfaces (i.e., fuel pellet radius, and cladding inner radius). Radial nodes must be entered in
ascending order and end with the last node placed on the cladding outer surface.

WN+1(I) - Axial node.

1FQ 51 Y axiw
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(40CC0699 L 40CC0601 slaes,l5) adgl slalos —\\-Y-F-d-F
o 00liaol BB suse 5T Wlis (6l 5 el oyl &8 ol
W1... (R) - Initial temperature at radial node 1 (K). The range is 300 K < x < 3,123 K.

(40CCL100 &)l8) &ylg5 gy ~VF-Y-F-0-F

el g dln (611 55 sy 15 wlie Lids 157

(40CC13P0 &5,15) (3920 (315 9395 Jloe! loj —\F-Y-F-O-F

(40CC13P9 G 40CC13PL slacs,l5) 5 90 oloF @2395 (sools ~VF-Y-F-A-F

(40CC1499 G 40CC1401 (lacs )lS) oleds lgi 29395 —1O-Y-F-0-F

(40CC1500 <)15) o gus JE 9 Sgols Loy —1F-Y-F-0-F

(40CCI000 &,5) o2 )15 s px> —IV-Y-F-O-F

ez 4 sl (e 5 2y plors] oz s 00lital LB sazee T Al (gl 5 sl (g,Lz3] &S ol

ool gy BB (2 ) Ve B 09l oo (el D)8l )0 gl Jate (S Sl Bl S slaals JI-
WL1... (R) - Volume of external volumes (m?3, ft3).

(40CC9099 b 40CCI001 (slaw,l5) 2,5 paxe slod doxsiy b —VA-Y-F-O—F
ez slod Az 5 pass (gl SIS ol s 0nlid LB sazee ET Alice gl g el (g Lzsl SIS oyl
Sediss et oy ool 50 Les g eyl 50 g Gl sl el jo 39 oo ool (3 ©)lST j0 e Gl (> 15
Gy yes BB ey e sl Les Ve mSTas 0abge LSS (S D)5 0 als sl (2 o 50 sl e el

o
W1(R) - Time (s).

W?2... (R) - Temperature of external volume.
1P 51 Y axio



ANCC-PUB-HM-TN-04-00 &l 46 piiony sl 35 po

/\.
AN(Y |

SCDAP/RELAP _jluusloo uS by LT

(40CC0000 &,15) s 3o cymni —V\-¥-F-B-F
RO IS JUTC o 1FORPS SRR YRS P JORCAC i
W1(A) Component name.
W2(A) Component type - control.
(40CC0100 &,l5) J 08 glaaluo olaas —Y-Y-F-0-F
o o3litol BB sasee 5T Alics ;5 g ol ol S sloalos cis o5 sl 57 !
W1(I) - Number of rods. The range is 1 <x.

W2(R) - Control rod pitch (m). If a fuel rod component is entered, the control rod pitch should be equal to
the pitch of the fuel rod, if it is in the same bundle.

(40CC0300 w,5) JyS svaleo dlgo —¥-Y-F-A-F
a4 JyuS dle o lbinl 8 dlge cpsd (sl O ol 09y sei L 4 same LT Al sl 5 el s LSl &S
poisS 325 Sl 5 Si5us o¥sh (pgadlS-paranylo,ii) JuS loake Cile slge ol (28 iy Slge 09,0 515
Dgi ooy VY 0l Jgax 5l eolaiwl b oole aw &)l57 ol jo el
(40CC0399 L 40CC0301 glaws,l8) J 8 sbalewo dwasn —F-Y-F-0-F
D908, 4 sz el Ul Slyp g ol P8 oyl
WZ1(R) - Outer radius of control rod absorber (m, ft). The range is 0.0 < x <W?2.
W2(R) - Outer radius of stainless steel sheath (m). The range is W1 < x <WS3.
W3(R) - Inner radius of zircaloy guide tube (m). The range is W2 <x < W4,
WA4(R) - Outer radius of zircaloy guide tube (m).
WS5(I) - Axial node for sequential expansion.

(40CC0400 )15) J yiS alo YU g (b s> —O-Y-F-B-F

3gysei L s same 5T Wlas (6l g el el S
W1(l) - RELAPS control volume located above control rod.

VFA 51 AF amio
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W2(I) - RELAPS5 control volume located below control rod.
(40CC0499 b 40CC0401 sy ,I5) Swoludgyuumd o> —F-V-F-0-F
g oo paTeie S (oo (el |) 7S Slodlie (5550 Ll a5 RELAPS (Sealinsg jaus slapa> o,15 cal o
o5lods (Rl 8l jlade o yuS w0 ,lads SISl )0 09l sl 52 (5550 8,5 12 (gl b (Seeldgjae w2 SO
g g0 et 05 Bylads 5 Sl g e ()l B3l (g0 laulpd (s 0 RELAPS LJB L sillas (6l
W1(l) - RELAPS volume number.
W2(I) - Increment.
Wa3(l) - Axial node. Sequential expansion applies.
(40CC0599 L 40CC0501 gbae )l5) oleis sbo, S glad —V-Y-F-0-Ff
9 g Plas el oolatul LB gy g0 a4 OL5 (pl 09 sed )5 4 dooxe sled e Sly g el L5
st oy ko ele b (JBI 0.5 (sl lyte wig) b sl oS ol (oond BB SISl 5 ole 8,5 Y+ Sl

oo Ayl > 15 g Ao glad g goVed e o )15 slad (L3> Blge ) gl o b elad S0 slao S

5518 092555 )
ANE3Y)
W1(I) - Number of equally spaced intervals across the absorber material.
W?2(I) - Number of equally spaced intervals across the stainless steel sheath.
W3(I) - Number of equally spaced nodes across the zircaloy guide tube.
WA4(1) - Axial node number for sequential expansion.
¥ )

W1(R) - Radial mesh spacing (m). Radial dimension of Node 1.
WN(R) - Radial mesh spacing (m). Radial dimension of Node N.

WN+1(I) - Axial node number.

(40CC0699 b 40CCO601 slaw,l5) adgl glales —A-¥—F-A—F

s yots B8 same LT Wlis jo g el bl S Ao <> (sl )5 ol

1FQ 51 40 axiw
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W1(R) - Temperature (K, °F). Initial temperature at Radial Node 1. The range is 300 K <x < 3,123 K.

SCDAP/RELAP _jluusloo uS by LT

WN(R) - Temperature N (K, °F). Enter an initial temperature for each radial node to radial node n, which
Is the last radial node. The range is 300 K <x < 3,123 K.

WN+1(1) - Axial node.

(40CCO700 w,l5) 1o 515 ,Lid -Q-Y-F-0-F
Lol yoo oyl cnl gl (2 B HlaEe D9l g0 Gmead J 7S Ale j0 518 L8 OISl o el (g LSl O)S l
W1(R) - Internal Gas Pressure (Pa, psi)

(40CC1100 &)l5) 69959 ylgs —Ve-Y-F-O-F

g oaliinl S5l a5 S50 50 Sl E g slaalis ln (63555 Olg D) alie g ol g L OIS ol
gl ge 48,5 S 5o S Al (gl olad 5 syse Ol R S Gl e pln lg e S
olibga ol g8l J s gloale -F-F-0-F
(40CC0000 5,5 ¢ jo> iy y25 —\-F-F-O-F
W1(A) - Component name. Descriptive of role in system.

W?2(A) - Component type - bwr.

(40CC0100 )15 J yiS soaluo Slaxi —Y—F—F--F

W1(l) - Number of rods in component.

(40CC0399 L 40CC0301 slaw,l5) Jpiis ralo dwacd -Y-F-F-0-F

W1(R) - Quter radii for B4C absorber. The range is 0.0 m < x < W2.

W2(R) - Stainless steel cladding outer radii. The range is W1 < x < 0.00935 m.

W3(I) - Axial number for sequential expansion.
(40CC0400 5,5) by g YU lopzs —F-F-F-O-F
s ot BB saome 5T Wlis ,0 g ol o3l 157 ol
W1(l) - RELAP5 volume located above BWR rod.

W2(l) - RELAP5S volume located below BWR rod.

1FQ 51 4% axiw
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(40CC0499 L5 40CC0401 glacs,l5) Sgyuud bz —O-F-F-0-F
s ot BB saome 5T Wlis ,0 g ol 3l )15 ol
W1(l) - RELAPS volume number. One word for each axial node.
(40CC0699 G 40CC0601 slaes,l5) adgl slolos —F—F-F-O-F
s yots BB saoee 5T Wlis 45 g ol a3l 157 ol
W1(R) - B4C absorber initial temperature. The range is 300 K <x < 1,723 K.
W2(R) - Stainless steel cladding initial temperature. The range is 300 K <x < 1,723 K.
olivgz o H9ST,y J S & 9 JUI =32 —0-F-0-F
S 85 5 U e3> o sl selad (glas Sledlbl g adsl ayl 18 o Sy aun Sledlbl ¢ Sy 58 olal gol> &5
(40CCO0000 &s,15) £ 32 pb g £95 —V-O-F-0-F
s iS B saoee LT Al Jo g cel bl 55 cnl 6l 5 !

W1(A) - Component name. This is a descriptive name selected by the user. On most computers, there is an
eight-character limit.

W?2(A) - Component type. Specify the keyword “bladebox.”
(A0CCO100 &,5) s 32 ol gWoejlu Slaxs ~¥-d—F-A—F
s yots BB saome 5T Wlis ;0 5 ol oyl £33 ol sl )8

W1(I) - Number of individual BWR blade/box structures in this component. An individual blade/box
structure consists of half of a control blade divided along the centerline of the row of absorber tubes (other
half is symmetric) with length equal to Word 1 on Card 4CCC0300 and a channel box with length equal to
the sum of Words 1 and 2 on Card 4CCC0300. The total mass represented by this component is equal to
the mass of an individual blade/box structure multiplied by the value on this card. The range is 1 <x.

(40CC0200 < 18) e lads olasl ~Y-B-F-B-F

s ots BB saome 5T Wlis j0 5 ol oyl 32 ol sl )8
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W1(I) - Number of absorber tubes in a control blade wing. This variable is used only to specify the relative
proportions of a control blade wing. The length (wetted perimeter) of a control blade is specified in Word
1 on Card 4CCC0300. The range is 1 < x.

W2(R) - Inside diameter of stainless steel absorber tube (m, ft). The range is 0.0 <x <0.0070 m.
W3(R) - Thickness of stainless steel absorber tube wall (m, ft). The range is 0.0 < x <0.0013 m.

WA4(R) - Thickness of gap between absorber tube and control blade sheath (m, ft). Specify a thickness of
0.0 to eliminate the additional thermal resistance associated with this gap. The range is 0.0 < x <0.0003 m.

WS5(R) - Thickness of stainless steel control blade sheath (m, ft). The range is 0.0 < x < 0.0030 m.
WG6(R) - Distance between control blade and channel box (m, ft). The range is 0.0 <x <0.0100 m.
WT7(R) - Thickness of zircaloy channel box wall (m, ft). The range is 0.0 < x < 0.0050 m.
WB8(R) - Distance between channel box and first row of fuel rods (m, ft). The range is 0.0 <x < 0.0080 m.
(40CC0300 &,15) w0 culps g b Jgb ~F-B-F-O-F
s iS B saoee LT Al Jo g el bl 55 cnl 6l 5 !

W1(R) - Length (wetted perimeter) of control blade and channel box segment number 1 (m, ft). The range
150.0 m <x.

W2(R) - Length (wetted perimeter) of channel box segment 2 (m, ft). This is the portion of the channel box
not adjacent to a control blade. The range is 0.0 m <x.

W3(R) - Geometric view factor from channel box segment 1 to control blade. This factor is based on the
area of channel box segment 1. The range is 0.0 <x <1.0.

WA4(R) - Geometric view factor from channel box segment 2 to control blade. This factor is based on the
area of channel box segment 2. The range is 0.0 <x < 1.0.

(40CC0400 w8 Lmly 9 YU ez 6 )lois —O-0-F-0-F
s yots BB saome 5T Wlis j0 5 ol alyll 32 ol sl )8

W1(I) - Volume number of hydraulic volume just above the fuel bundle volumes specified in Word 1 on
Cards 4CCC0401 through 4CCC0499.

W2(1) - Volume number of hydraulic volume just below the fuel bundle volumes specified in Word 1 on
Cards 4CCC0401 through 4CCC0499.

VEQ 51 QA asino
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(40CC0499 & 40CC0401 ‘SLac»)lS) lbw.qu» OYlail -7-0-F-0-F
s ot BB samme 5T Wlis ;5 5 el oyl 32 ol sl 8

W1(l) - Volume number of hydraulic volume connected to fuel bundle side of channel box axial node. This
is the first volume number used in the sequential expansion. Each subsequent volume number is generated
by adding the increment specified in Word 3.

W2(1) - Volume number of hydraulic volume connected to control blade axial node and interstitial side of
channel box axial node. This is the first volume number used in the sequential expansion. Each subsequent
volume number is generated by adding the increment specified in Word 3.

W3(1) - Volume number increment. This increment may be positive, negative, or zero.

WA4(I) - Axial node number used for the sequential expansion. The node numbers specified on these cards
must be in ascending, but not necessarily consecutive, order. The range is 1 <x <N, where N is the number
of axial nodes specified on Card 40000100.

(A0CCO500 &,15) s &gl ceolids —V—-B-F-B-F

s eds B same ST Al o 5 ol (g L )5 oyl

W1(R) - Initial thickness of ZrO; layer on fuel bundle side of channel box (m, ft). The thicknesses for the
two channel box segments and all axial nodes are identical. The default is 0.0 m and the range is 0.0 m <x
< 0.5*W?7 on Card 4CCC0200.

W2(R) - Initial thickness of ZrO> layer on interstitial side of channel box (m, ft). The thicknesses for the
two channel box segments and all axial nodes are identical. The default is 0.0 m and the range is 0.0 m <x
< 0.5*W7 on Card 4CCC0200.

WS3(R) - Initial thickness of stainless steel oxide layer on control blade surfaces (m, ft). The thicknesses for
all axial nodes are identical. The default is 0.0 m and the range is 0.0 m <x < MIN (W3 on Card 4CCC0200,
0.5*WS5 on Card 4CCC0200).

(40CC0699 LG 40CCO601 glves ;1) adgl slos —~A-O-F-d-F
s yots BB saome 5T Wlis ;5 g el oyl 32 ol sl &8

W1(R) - Initial temperature of control blade (K, °F). The temperatures of the three control blade radial nodes are
identical at each axial node. The range is 300 < x < 1,505 K.

W2(R) - Initial temperature of channel box (K, °F). The temperatures of the two channel box segments are identical
at each axial node. The range is 300 < x < 1,523 K.

VPR 51 49 aino
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W3(l) - Axial node number used for the sequential expansion. The node numbers specified on these cards must be in
ascending, but not necessarily consecutive, order. The range is 1 < x < N, where N is the number of axial nodes
specified on Card 40000100.

(40CCO0799 G 40CCOT701 (glaw, ) | gllad clads  SuisTy -4-0-F-O-F

Clide slge V glhas U 5l Wl oo 45 Sz 2 6l Conas i BB same LT Al jo 5 cl o LSl &8
ALol5 092 S oo Sl 0 Ol dlge V gllad UL 5l Ol 0lge a7 olim! ST 0080 co s D15 SO S 28k 0
s S8 cpl 4 (g5L5 il

W1(I) - Component number of fuel rod or electrically-heated simulator rod component that can receive

molten material from channel box segment 1.

W2(R) - Mass fraction of molten material from channel box segment 1 received by component specified in
Word 1. The range for individual mass fractions is 1.0e-6 < x < 1.0. The sum of all mass fractions on Cards
4CCCO0701 through 4CCCQ0799 must be unity.

(40CC0899 L 40CC0801 gla,) ¥ glhad clal SuiSTy —Ve-0-F-0-F
Clde slge ¥ gl JUS 5l Wl oo 45 Sz 2 sl s i BB sazme 5T Alas jo 5 cl s L &5

RSO RGP L S| P VRp-5{ PIPR W

W1(I) - Component number of fuel rod or electrically-heated simulator rod component that can receive
molten material from channel box segment 2.

W2(R) - Mass fraction of molten material from channel box segment 2 received by component specified in
Word 1. The range for individual mass fractions is 1.0e-6 < x < 1.0. The sum of all mass fractions on Cards
4CCC0801 through 4CCC0899 must be unity.

wy £y -F-¥-0-¥
L85 999 ZML:)[J 9 S )9_.5‘) Y 30 CS g ) v 39S g2 asle ‘S’Lmo)l.w Lg)LwJM 6‘)4 £y O”‘ )‘

5,5 oslizl g3 oo 5557,

(40CC0000 &)15) 5 32 ol —\-F—F-—F

g o0lil BB sasee 5T Wlis 1o g ol ol e3> cnl sl &8 ol

W1(A) - Component name.

1FQ 51 Voo axio
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W2(A) - Keyword - shroud.
(40CCO100 ,l5) iiigs gl3o olaxs ~Y-5-F-0-F
o o0litul BB sasee 5T Alis 1o 5 ol a3l 32 ol sl &) ol
W1(I) - Number of shrouds.
(40CC0200 &,5) iuisgy duwisd —¥-F-F-B-F
o o0litl BB sasee 5T Alics 1o g el ol e3> cnl slp &) ol
W1(R) - Perimeter of inner shroud surface (m, ft). Required input.
(40CC0300 w)l5) olgo ol —F-F-F-0-¥
oolo a3l STas Wb idg = SO s oolitwl BB sase el Ve 30 9 Sl ol s>l Gl SIS oyl
scddat _eges Ssb jo ndMatr o)\l lawgs iSlas lade g (il aiils o)led S dlge do ST Jim) 09l JoSCis
D9 50 (y®l

WL1... (I) - Material index. Material layers beginning with outer layer (radial node 1 is at outer edge of outer
layer). The default materials are Zr, ZrO», and Zr.

(40CC0399 b5 40CCO301 (gl 1) slge &Y oeled Slasso —-B-5-F-B-F

o o0litl BB sasee 5T Alis 1o g col a3l 32 cnl slp )8 ol

W1... (R) - Coordinate of outer surface of each material layer (m). Assuming the outer surface of shroud has
coordinate of “0.0”, enter the remaining coordinates in consecutive order. Each material interface must fall on a mesh
point.

(40CC0400 w,5) (Sl 9 2Yb (SHgyud x> —F-F-F-0-F

g o0lil BB sasee 5T Alis 10 g ol a3l 32 ol sl )5
W1(I) - RELAPS5 control volume just above the shroud.
W2(I) - RELAPS control volume just below the shroud.

(40CC0499 G 40CC0401 (sl )I5) (Sl youd (550 ks s ~V-F-F-0-F
RELAPS S x5 5l 50 s ool b6 samme 5T Ales 1o 5 canl _alll Giodigs 532 (sl )8 ol

D9 sn g a3 (6 y97me 8)5 o gl JyuS e 50 Ygeme Dgdse (Byre IS oo S |y 3l (650 Ll a8
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JoEo o5 IS ol el ol iy (ol s 55 Gyl (550 Ll s bl it 25 sl b

‘59'“%5‘ f:L?;S‘ 40CC8000 Q)Lf u.d)f )lf D g g ‘5?)5 (_gisAL;.lQE)%Q > LS‘)-? ).Q.»o

W1(l) - RELAPS control volume number that is in contact with the inner surface of the shroud. This inner
surface overlays the maximum radial node number for the shroud.

W2(I) - RELAPS5 control volume number that is in contact with the outer surface of the shroud. This outer
surface overlays radial node number 1. Enter “zero” if adiabatic boundary at the outer surface of shroud
(outer surface is at radial node 1).

W3(I) - Increment.

WA4(1) - Axial node number.
(40CC0599 G 40CCO501 e ,I5) eleis glde 5 sLas ~A-F-F-B-F
Sloo,S wsd oo plxil o5 5o 50 (Sl le;y o aiS (oo i |) by 252 50 (eled slae I CsBae )
oo &y (7)1 s o &8lg 05 1 oladh Slatitis § W9l g0 o yad idigy (2,15 haw p ges bt S o (ol
gl )d Slaes Cosdge 9 0,0 )18 Algy () mhaw o Slaie (nl )9 jho CoaBge il oo GRIBI A5 maw
el idigy Cawls ply Jlo
20,8 o g abl (ool oo S8 lads ol allls jl)8 jho CumBge jo Cunl 03V elali 8,5 ol (69959 sy 5
Sl i B o8 S wl elad slao S dan (ol 55970 8,5 (sl s il axsls )13 slge lans 5o
ol sae Vo elads sloe )5 olass yiSTas 10,5 oolaiwl aslsl & )I57 51 ol 03V
g oolitusl Wl saze LT Al sl g canl ol 157 !

WL... (R) - Input “0.0”.
WN(R) - Distance from outer surface of shroud to radial node N (m).
WN+1(I) - Axial node number.
(40CC0699 L 40CC0601 sl ,l) adgl sbos —A-F-F-B-F

g0 ool wls samme T allus (gl 5 ol Wl IS

W1(R) - Initial temperature at radial node 1(K).

WN(R) - Initial temperature at radial node N (K).

1FQ 51 VY axio
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WN+1(1) - Axial node number. The range is 300 K <x <2,033 K
(40CC0800 Q)Lf) gy J}b QL’)"’ ‘SLQJUU Moy —Ye—F-F-0-¥
saza ST Ulas (sl 5 ol ()i )1l ams a1 Gy J310 bz JUIS iy ISl )8 4 SIS

Dg oolauwl wls

W1(I) - Number of the interval between radial nodes that contains embedded hydrodynamic flow channels,
where internal number 1 is between radial nodes 1 and 2.

(40CC0899 L 40CCO80L s,15) iwvgs J&15 by JUL -V -F-F-0-F
el ol )8 el el oo oolaxw! 40CCO800 o\l S
W1(l) - Hydrodynamic volume, linked to embedded flow channel at the lowest axial node.
W2(I) - Increment. Number to be added to W1 to form hydrodynamic volumes for each volume above W1.
(40CC0900 w,5) Sldw yoiw! —\Y-F-F-0-¥
WS oo S5y Giligy 23 g Sl il STy ceolaiiul Oyg0 )0 g Cul (g lal D)5

W1(l) - Molten pool interaction flag; optional flag to determine whether or not shroud interfaces with molten pool.
If “0” is entered then no interaction is modeled, if “1” is entered, then interaction is modeled. Default is to model
shroud interaction with molten pool.

W2(R) - Threshold thickness (m, ft). Threshold thickness of liquefied structural material for breakup of crust of
solidified molten pool material at periphery of core. If maximum possible rate of melting of structure at periphery of
core due to interaction with molten pool is to be modeled, this word should be 0.0, if minimum, this word should be
1.0.

(A0CC1100 &,)15) o)lgs s i —\Y-5-F—B—F

(40CC13P0 &)l5) 55950 oylgs @398 oyloy —VF-F-F-O-F
VLS .l 5 9mme les s 8yleds Oyl po P s ool LB saze 5T e jo 5 cal ol &5 !
D9l 50 E9 7

WL1(R) - End time for which this axial power profile applies (s).

1FQ 51 VoY axio
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(40CC13P9 b5 40CC13P1 sloc)I) 5 y920 olef &4 397 (gWools —VA-F—F-B-F

8,5 o sl b g csl p3¥ lgs 398 o (gl S5l Sledbl .l L8 &5 wlins Lo IS ol Jo P (6,135 Ll
Job 59 )57 (5 S S o0 et 1) (5970 855 58 e (5 S (69955 (2l 09D S SiSgy 532 (557
D9 o0 05lle i < 5o

W1... (R) - Axial power factor at axial nodes. The range is 0.1 < x < 1.4, and the default is 1.0.

(40CC1499 5 40CC1499 glacs,l5) ol olg5 @3 395 —1F—F—F-O-F
20 olg JEs et 6l ot ol cn i s oolind BB susee 5T Ulis sl 5 ol s L3 &8
P g o ) gt o il sled 55 3T gy IS & e slo)T ag £ e (8lad 55
ol Vol 28 Gle oo g el dae Ve eladi 5,5 dlaws iSlas 0,5
W1(R) - Radial power factor.
W2(1) - Radial node at which W1(R) applies.
(40CC5000 w,l5) gy @ole g 2y —VV-F-F-O-F
o o0liol BB sasee 51T Wlics (6l 5 el ol )15
W1(I) - Index of material that has its insulation quality degraded after shroud fails. This index must be one
of the indexes on Card 40CC0300.

W2(R) - Time at which shroud fails. After the time of shroud failure, both sides of the metallic Zr liner on
the inside surface of the shroud are calculated to oxidize. In addition, a multiplier is applied to thermal
conductivity of the shroud insulation.

W3(R) - Multiplier on thermal conductivity for failed shroud.

(40CC8N99 G 40CC8NOL &s,l5) )l HLis 5550 bl s —VA-5—F-B-F
U @ Gidey (2,5 whaw jo 38, )15 @ sl pley 5l (ol Djge 4 Sl L g e sl LS
odls 1,8 o ply (5550 bl (2 )15 s sl (Seelidg jaue g 45 098 00 oilyz Sl leis D)8 (] g, o0
89550 ,5 a4 oo pln dlass gl Il L 565 6l i (gl gl o 00l GLESN L oS B as sae .ol ouls
b 40CC8201 slaw IS ;o pgo au395 ¢ A0CCBL99 b 40CCBI0L slacm,lS jo Wb moje8 (yudsl a5 (sldisS

Migd o g 931 40CC8299
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W1(R) - Time (s).
W2(R) - Heat flux (W/m?, Btu/s-ft?).

ATR i gas ylodl —V—F-0-F

(40CC0000 &s,5) e gww ylodl ¢ 3 V-V -F-B-F
il oo s BB sazme 5T Al o g el ol s5 ol sl 5 !
W1(A) - Component name.
W?2(A) - Keyword - atr.
(40CC0100 &,l5) e gaw ylod! bwzxo g Sluws ~Y-V-F-0-F
il oo s BB sazme 5T Al o 5 el il s5 cnl sl 5 !
W1(A) - Number of fuel elements.
W2(R) - Average fuel element perimeter (m).
(40CCO0100 w,l5) (Sl 9 2YL (SHgy0ud sl -Y-V-F-0-F
il o s B sasme 5T Al o g ced (Il c5 cnl lp @5 ol
W1(I) - RELAPS volume above the fuel element.
W2(I) - RELAPS volume below the fuel element.
(40CC0450 G 40CC0401 sl l5) J515 Sy uup x> —F-V-F-0-F

il o s B sazme 5T Al o g el ol s5 cnl sl 5 !
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W1(l) - RELAP5 volume numbers connected to the inner surface.
(40CC0499 L 40CCO0451 sl ,l5) o )1 Sulgyuud sbpxs —O-V-F-O-F
il oo esd BB sazme 5T Al 1o 5 cenl ol s5 ol sl 5 !

W1(l) - RELAPS volume numbers connected to the outer surface.
(40CC0699 5 40CCO601 glaws,l5) el glao,S lad —F-V-F-0-F
il oo s BB sazme 5T Al o 5 el ol s5 cnl sl 5 !

W1(R) - Radial node spacing (m). Starting from the outer surface. Uses axial self-expansion.

(40CC0699 L 40CC0601 glacs ;1) Los &dgl zs 395 —V-V-F-O-F
W PN ISUUES S N JURE5Y )'LéT s 30 9 Sl gl sim cpl gl & I8 o0l

W1(R) - Initial temperature (K). For each radial node at present axial node. Uses axial and radial self-
expansion. The range is 300 K <x <913 K.

(40CC0899 L 40CC0801 slaws,l5) slgo 45 —A-Y-F-O-F
il oo s BB sazme 5T Al o 5 el il s5 cnl sl 5 !

W1(l) - Material index. The first and last index numbers must be 15 or 16. Also, the number of material
indexes specified must equal the number of material layers specified on the next card. Must be constant
with axial nodes, the numbers are used for consistency.

(40CC0999 b 40CCO901 s, l5) slge cboas¥ sLas —A-V-F-8-F

WL1(R) - Material layer spacing (m). Starting from outer layer. Must be constant with axial nodes, the
numbers are used for consistency.

(40CC1100 &)15) o)lg5 wg pi —Ve—V-F-B-F

15 s Sl D95 oo 48,5 LA 1w 3 l 45 s adsh egas soliiul &S cnl ST el g ksl &S )
dloe 9351y (sl S bawgs Gl a5 oy 09d Gad Wb Sl SO LS (IS e b Jyoe by
R9d (el bl 4 il w0gd

W1(R) - Fraction. If power is specified with ‘table’ or ‘cntlvar’, this is the fraction of the core power in this

component. If power is specified with ‘kinetics’ this is the fraction of the fission power in component ‘CC’.

W2(R) - If ‘kinetics’, fraction of fission product decay power in component ‘CC’.
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W3(R) - If ‘kinetics’, fraction of actinide decay power in component ‘CC’.
The range for all fractions are 0.0 <x <1.0
(40CC13P0 <,l5) (5920 olgs &a395 Jloe! lo —11-V-F-B-F
suzma ST Ao sl 5 ol (al3ll SISl 3900 £5,0 o b oS Sl (55970 Ol s ojled P )S el o
o o35 BB
W1(R) - End time (s).
(40CC13P1 G 40CC13P9 slacs)I5) g y970 olg &u95 sedls —-\Y-V-F-b-F
il oo s B sazme 5T Al 3 g ced il s cnl lp )5 ol
W1... (R) - Axial power factor at axial nodes. P axial power profile number. The range is 0.1 <x <1.4.
(40CC1499 U5 40CC1401 loes,l5) celeds olg5 @9 je5 —VW-V-F-O-F
W NSRS S N JURE5Y )'LéT Jls 30 9 Sl ol sim cpl 6l &5 ol
W1(R) - Radial power factor.

W2(I) - Radial node at pellet surface. The last radial node that is input must align with the outer radius of the fuel
pellet. The range is x < 20.

(40CC1500 &,l5) e gus Sz 9 (Hsgols loj —1F-V-F-B-F

il oo ets B saze 3T Alis o 5 el g Lasl &8

W1(R) - Time of shutdown (s). This card is required. Default is 1.0e8.

W2(R) - Fraction of fuel theoretical density. This card is required. The range is 0.94 < x < 0.96. Default is
0.95.

W3(R) - U239 production per fission. This word is required only if the power for this component is
computed using the decay option.

WA4(R) - U235 enrichment. This word is required only if the power for this component is computed using
the decay option.

(40CC1699 b 40CCI601 (sbaes 15) (oLid ylg5 Apsiy ;b —1A-Y—F-B-F
HJB ably sl )T Olawloe gl ol doedu U cand oolainl LB oz )’LéT Jloo Sy g cwl g sl O l5
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W1(R) - Power history (W/m?®). The range is 40.57x10°W/m?3 < x < 279.3x10%W/m?.
W2(R) - Time (5).
(40CC2199 5 40CC2101 glas,I5) cdlsls &Y guazo slop o —1F—V—F-B-F
RGN SV R LR
W1(R) - Initial mass of fission product NN (kg).

W2(1) - Axial node for sequential expansion.

S dxiio Joo g oYU ik 53w —0-0-F

RELAPS a5 |5 (8 35 dmio 5 oV Lise cloojlo Jow 5l oolinasl (gl 5L 0,50 (630y5 s, l5 Lidu ol o
VU i 85Lo 8,)Lads SS wolads il yo 09 oo 5ETABSSTTNN 8,Las b YU sk 85ke &5 o igd oo 91|

ol S5 0iylels NN g &)IS £ TT

a5 YU i Bl Vo (65 e (609,950 gd oo O)lg el (VL e aliBe B3l o slp (Sgjaue (65

el 55 o8 SCDAP/RELAP s 33,5 JilolS s NMUPD ol )l e i b Cudgamme ol 4z 5155

S5 o ywexs RELAPS
(O 03gaoe Izl D90 50 g Wigd (oo (o) seiie y2 4 bpye s0guze b (639)9 (slauiie )5 4 ST (sl
o Slolne B @y e s plig (Jg S (ood Bgie |) Slolone plig (nl 09800 Ola (295 50 )l pliy

Sedisr 8959 o plesl ]

(48550000 &,15) (55970 glaw —V-0-0-F
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W1(I) - Total number of axial levels. The range is 1 < x < 15. The upper limit of 15 axial levels can be
increased by changing the value of parameter NMUPAX and recompiling SCDAP/RELAP5-3D.

SCDAP/RELAP _jluusloo uS by LT

(48550199 5 48550101 ‘5Lasc)l5) Lm)f ‘_gl.boéb -Y-0-0-¥
@ paS Q)lf S5 L NN S 97 c.la.m)sb 6‘)% s oolazw! J;Le S )'l.éT Ul 61)” Ald Lg‘,l}Jl Lm;:)lf Q;J
RTW)

W1.. (R) - Initial lengths of nodes along conduction path (m, ft). For each axial level, specify one word for each
conduction node. The number of words on a card defines the total number of conduction nodes at that axial level.
The first word is the initial length of the left (or bottom) node, and the last word is the initial length of the
right (or top) node. The range for the total number of conduction nodes at an axial level is 1 <x < 6. The
range of the initial lengths of nodes is 1.0e-6 m < x. The upper limit of 6 conduction nodes at an axial level
can be increased by changing the value of parameter NMUPCN and recompiling SCDAP/RELAP5-3D.

(48550299 G 48550201 svw,l5) lmls ¢ adaw grosls -Y-0-0-F

Sgs oolawl siulil aigy b s ISl (gl il o yuas BB soze el Ul Sy g el Ll o,lS

W1(R) - Heat transfer surface area (m?, ft?). The surface areas of the left (or bottom) and right (or top)
nodes at an axial level are identical. The range is 0.0 m? < x.

W2(I) - Flag indicating surface orientation. Specify 0 for a vertical orientation or 1 or 2 for a horizontal
orientation. If a horizontal structure is located at an axial level directly below a vertical structure, then a
flag of 1 indicates that the horizontal surface blocks downward relocation from only the right surface, and
a flag of 2 indicates that the horizontal surface blocks downward relocation from both the left and right
surfaces. Therange isx =0, 1, or 2.

W3(R) - Height along vertical relocation path (m, ft). The heights of the left and right nodes at an axial
level are identical. For a horizontal surface, this height must be specified, but is not used. The range is 1.0e-
6m<x.

WA4(I) - Axial level used for sequential expansion. The axial levels specified on these cards must be in
ascending, but not necessarily consecutive order. The range is 1 <x < N, where N is the total number of
axial levels specified on Card 48SS0000.

(48550300 5 ,5) voeansS T dgl caoliss —F-B-0-F

RCOWIERUUS S N IRCUNRI P -1  INOSRSURTCSIIN P S8 RUNN L

W1(R) - Initial thickness of left (or bottom) oxide layer (m, ft). The thicknesses for all axial levels are
identical. The default is 0.0 m and the range is 0.0 m < x < N where N is the initial length (or half of the
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initial length when there is only one node at an axial level) of the smallest right (or top) node specified on
Cards 48550101 through 485S0199.

W2(R) - Initial thickness of right (or top) oxide layer (m, ft). The thicknesses for all axial levels are
identical. The default is 0.0 m and the range is 0.0 m < x < N where N is the initial length (or half of the
initial length when there is only one node at an axial level) of the smallest left (or bottom) node specified
on Cards 48SS0101 through 48SS0199.

(48550499 G 48550401 (sl )15) adgl slales ~H-B-A-F
48SS0ANN &5 s sl NN (5 j95me prbaws 18 (6l woitians poss BB sose 5T Alics 1o g aiies ol o 15

D9, ,8 4

W1.. (R) - Initial temperatures of nodes (K, oF). For each axial level, specify one word for each conduction
node defined on Cards 48SS0101 through 48SS0199. The first word on a card is the initial temperature of
the left (or bottom) node, and the last word is the initial temperature of the right (or top) node. The range is
300 K < x <N where N is the melting temperature of the metal.

(48550599 G 48SS0501 glacs,I5) (Sudgyiud (55 p0 bl o —F-O-0-F
bl sod yuxd BB sacme )'LéT e PRI CCowe- SN 1| PG Cay
W1(I) - Volume number of hydraulic volume adjacent to left (or bottom) node. This is the first volume

number used in the sequential expansion. Each subsequent volume number is generated by adding the
increment specified in Word 3.

W2(1) - Volume number of hydraulic volume adjacent to right (or top) node. This is the first volume number
used in the sequential expansion. Each subsequent volume number is generated by adding the increment
specified in Word 3.

W3(I) - Volume number increment. This increment may be positive, negative, or zero.

WA4(I) - Axial level used for sequential expansion. The axial levels specified on these cards must be in
ascending, but not necessarily consecutive order. The range is 1 < x < N, where N is the total number of
axial levels specified on Card 48SS0000.

xiandd @l JUiss —F-0-F

55 05,5 o el B il 5l 9, ey s Ol Jasl g5le Joe culils cl)ls SCDAP/RELAPS o8
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JUES! (53959 G230, 9 0 el SIS ol g s o0l BB saze 5T e jo 5 el ol )5
Sg ploil  aiais Oyl >

W1(A) - Keyword ‘bundle’.
2 bogi 00 (il e Job g 10 oy -Y-F-0-F
OBl )5 Ve v gy a5 it LIV LY Gl IS g (S e Job g 00 o S 6l
calpo Wgdge el Ve e gy Glal)l5 a5 (Jloys s s 1) (639)5 50 jee slosb 5 aiald W5 GolpS (s
b oldgz O ST, & g JUB 52 Jolds 4ol G a8 (590 j0 g adg 5095 55l 4 pas sla sl 9 0o

.Q; oolawl Yoo Sy Lgl.ia&:)lf)" -.\.:L’

(49NN1000 &,15) audiriss dusb 4o I3 olass —)-Y-F-b-F
s ool LB sazee T Al Jo 5 conl (g L &S oyl

W1.. (1) - List of component numbers in the enclosure.
(49NN1001 G 49NN1099 slaes ,l8) wud culps —Y-Y-5-0-F
3l 23 Gl S 5l e e Sl (69959 ¢l e ooliil BB suzme T s 3 g cel (L3 S
o0l Cyaend g 23> 4 4INNIL000 )15 10 0l (yuos pgu 32 5l 000 o o pgd @0 pow al)l (U lgic 4

2ol 49NN1000 &, o

W1.. (R) - View factors.
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(49NN1101 G 49NN1199 sl ,lS) o Jobo —¥-Y-5-O-F
o o ple SO Wl (69959 pl o LB OIS wline .cancs oolainl bl sasxe )'LéT Ul 30 5 Sl gl OIS
D9y a gdadl s slagb |

W1.. (R) - Radiation path lengths.

oS lawgd o0l duwlxo o Job g S o o -Y-F-0-F

(49NN2000 o)5) balew o5 S S PP ¢

W1(R) - Pitch (m). Pitch of rods in enclosure.

W?2(I) - Component number of shroud enclosing this enclosure. This word is optional, and if omitted then the array
of fuel rods are regarded as not being enclosed by a shroud.

(49NN2099 UG 49NN2001 slaw,5) adrid ol & oo -Y-Y-F-0-F

ol S lawg (g5l Jow BB sl olaas xSl ndcomp 45 el ndcomp x ndcomp 4,1 5510l iSTos

W1.. (I) Matrix of integers identifying the component in each slot of the enclosure. If any of these
components has a diameter greater than W1 on Card 49NN2000, then option for code calculation of view
factors cannot be selected. Instead the view factors must be defined by the user in the A20.2 block of input.

COUPLE J yiS glacs,ls -Y-8-Ff

Seoloe ot oolitul b saze 5T dlas g o Alas j0 5 W5, 00 )5 4 COUPLE &liwlos (glp o )57 !

Syyz0 5 4 M55 gl 5MO10000 & 15 o5 e 512150000000 & s L COUPLE

(50000000 & ,5) COUPLE «y y25 -V-Y-0-¥
Sl ol I8l w0gd 0lg WL COUPLE 6 57 S a5 oK
W1(A) - Keyword. ‘couple’

W?2(A) - Input format. Enter the keyword ‘old’ for old-style (formatted) input, or ‘new’ for unformatted,
RELAPS card number style input.

B sh sl STy Absises 5l 2, &l Jasl Ly, S sl eolital &jge s g el g kil &S )

D950 )lSd.js:JT).‘sr.'l.w‘xS.l)d B Sl (iSu
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W1(I) - Containment volume. This volume is the number of a hydrodynamic volume representing the
containment. Any COUPLE node which has this volume specified as the hydrodynamic volume for
convective heat transfer will use the ex-vessel heat transfer correlations.

W2(R) - Heat transfer coefficient. The heat transfer coefficient to use for vapor phase heat transfer, when
the node is modeled as being uncovered.

W3(I) - Correlation flag. Integer flag describing which set of boiling correlations to use. Two sets of
correlations are currently available. Set 1 (W3 = 1) is a set of correlations for heat transfer to subcooled
fluid. Set 2 (W3 = 2) is a set of correlations for heat transfer to saturated fluid. Note that whichever set of
correlations are used, the sink temperature will be either the saturation temperature for the pressure in the
volume identified in Word 1, or 10 K below that.

WA4(1) - Containment level variable. (General table if negative, control variable if positive.) The parameter
which specifies the containment liquid level.

(50005000 & ,15) 60S i g ud g (S Ty —F-V-O-F

5 S ol g Soly>  age Judod sl w39, LI 4 wam dlas o cal (Sew b g cel Ll &8 ol
Gl Sl Slaslrs ,3 45, 5 4y sl 2ol )l S5 ol o 098 oo ka5 (8,0 50009000 5 50006000 (slacs IS

d‘}o Uw).)) Lngu} Lg..&..\.:uLA) 9 Lob LWS)J LGA)} L)L’)} CJ" ..\;9,‘&‘59 s_.Q.:).u u] )-7'-“-‘-‘" L o..X.Z_I.S ‘35.9.) u.ls u‘..&.o d‘s.A

V ply 2l a5 5SM010000 &)5" pgus yialyly Jangs FCI Jow 055 co pes SM20S301 5 SM200000 (slacs 5™ 5o
wediee Jlab all ¥ il b aS sz el

W1(R) - Parameter to select either Fuel-Coolant Interaction (FCI) involving melted material slumping
through holes in core plate or user-definition of size of particles resulting from FCI; -1 = user-definition of
origin of FCI, > 0 = number of holes in core plate through which melted material slumps as a jet.

W2(R) - If W1 = -1, then W2 = diameter of particles resulting from FCI (m). If W1 > 0, then W2 = diameter
of jets of slumping material at point of origin (m).

W3(R) - Interval of time associated with each discrete slumping (s). In the numerical solution, the slumping
process is discretized so the number of different particles resulting from breakup is finite rather than
unlimited. For example, if the slumping in actuality occurs continuously through a 1 s interval of time, and
W3(R) has a value of 0.01, then the slumping is discretized into 100 (1/0.01) individual slumpings
distributed through the 1 s of time is which the slumping occurred. For most analyses, 0.01 < W3 < 0.05.
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(50006000 & ,15) 600 i g b g STy 5593 6l el —F-V-O-F

W1(R) - Maximum liquid volume fraction for all heat transfer from fuel-coolant interaction being received

by vapor phase around the dispersed particles. Recommended input value is 0.0.

W2(R) - Elevation of bottom of region in which FCI occurs with respect to elevation of inner surface of
lower head at its centerline (m). Normally, W2 = 0.0.

W3(R) - If W1 on Card 50005000 is < 0, then W3 = area of cross section of slumping material. In this case,
W3 is factor in calculating the initial velocity of particles resulting from FCI along with the mass rate of
slumping defined on Card 5M200000 and its associated cards. If W1 on Card 50005000 is > 0, then define

W3 to be equal to 0.0.

WA4(R) - Input the integer 1.

(50007000 w,l5) cuics ST g s guw S g ;500 sl ol )b —O-YV-0-F

W1(R) - Elevation of bottom of stack of RELAP5 control volumes referenced in Card 50008000 with respect to
bottom center of inside surface of lower head (m). For most analyses, W1 = 0.0.

((50008000 &,15) s 5 FCl cawl oSoo LT 40 a5 RELAPS J S slagzs —5-V-0-F

W1(I) - Volume number of bottom most RELAP5 control volume in stack of volumes in which FCI may

occur (nine digit number).

W2(1) - Volume number of RELAP5 control volume just above W1 in stack of volumes in which FCI may
occur (nine digit number).

W3(I) - Wn(l) Continue input in pattern shown by W1 and W2, where n = total number of RELAP5 control
volumes in which FCI may occur. Continuation cards are allowed. The first continuation card has the
number 500080001. Normally, ten or more RELAPS5 control volumes overlay the region in which FCI may
occur.

(50009000 &5 )8) wad 5 FCI cawl o Ll yo 45 RELAPS JyiS slapxs laglis,l -V-Y-0-F

W1(R) - Elevation of top of bottom most RELAP5 control volume in which FCI may occur with respect to
elevation of bottom center of inner surface of lower head (m).

W?2(R) - Elevation of top of second from bottom RELAP5 control volume in which FCI may occur with
respect to elevation of bottom center of inner surface of lower head (m)

W3(1) - Wn(l) - Continue input in pattern shown by W1 and W2, where n = total number of RELAP5
control volumes in which FCI may occur. Continuation cards are allowed. The first continuation card has
the number 500090001.
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COUPLE (sleo,5 oslows iSTas .l 0,5 5,lels sainolid M g COUPLE (5054 ,9 80unoyLid 5 oue .04 o £9 50

sl O ply a5 598 o s CPMat S'ol o maxcpm ol )b lasgs

W1(l) - COUPLE flag and input indicator.
0 = Used on a restart run to turn off the COUPLE model for mesh “M”.
-1 = Used on a restart run to replace some of the values on this card for mesh “M”.
1 = Read COUPLE input for mesh “M”.

This option can be used on RESTART to add or change a COUPLE mesh, unless debris is received from
core components and core slumping into the mesh has already started.

W?2(I) - The identification number of the RELAP5 Control VVolume modeling the fluid contacted by molten
material slumping from the core region to the lower head. If W4 =1 on this card, then slumping of material
to lower head results in water in this control volume being converted to steam due to heat transfer from
slumping material. On a restart run, this word may not be changed, but a 0 may be entered as input.

W3(I) - Debris source indicator for COUPLE mesh “M”:
-1 = No slumping. Debris material is already present at the start of the application.
0 = Debris received from core components (default).
1 = User-defined slumping.
2 = Depends on components above mesh (non LWRS).

Only 1 mesh may be designated as receiving debris from SCDAP/RELAP5-3D®© core components.

WA4(I) - Flag for breakup of COUPLE debris. For general severe accident analyses, W4(1) = 0 or 1,
0 = Debris may be broken up (default).
1 = Debris is never broken up.
2 = Extent of breakup is calculated by Fuel-Coolant Interaction Model. In this case, W3 = 1, and
Cards 5M200000 through 5M20S301 are input, and Cards 50005000 through 50009000 are also
input.

WS5(I) - Input the integer’1’
W6(R) - Input 1.0.

WT7(1) - Index for selecting heat transfer and flow loss model for porous debris in lower head of reactor
vessel; 0 = simplified model, 1 = detailed heat transfer model and detailed Tung and DhirA-2 flow loss
model, 2= detailed heat transfer model and detailed Catton and ChungA-6 flow loss model. Default value:
2.
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WB8(I) - Index to invoke write to an output file of the calculated transient temperature distribution. in the
lower head of a reactor vessel. This option is invoked when calculated temperature history for lower head
is to be input into a computer code for a detailed structural analysis of the lower head. Temperature
distribution written to file every ncount/W8 time steps, where ncount = current number of time steps. Output
file name: coupfl. Default value: 0.

SCDAP/RELAP _jluusloo uS by LT

W9I(R) - Time at which molten pool in lower head stratifies into a metallic upper part and an oxidic lower
part (s). Default value: 1.x1015.

W10(l) - Index for selecting model for angular distribution in heat flux on inner surface of lower head
supporting a molten pool; 1 = mini-ACOPO correlationA-7, 2 = UCLA correlationA-8. Default value: 1.
Warning: W10 must not be right of column 80 of this card.

B buwgs oo by g B Olde o35 -A-0-F

8,5 S JBlas o5l o0 COUPLE 65 Oy op, lp olde dlge gy & i 4 0B 1) )5 o IS
5 B el & IS 6L 45 WS 4z g b 1S 05 s 0yl SCDAP/RELAP L5 «5> S, s COUPLE

A co lis aS aiius 20 o )lex g pgw Slael oS o aseino |y des o g9, o) Ho Slde b, a5 2,5 8 leds aS

Cldo w35 (599)9 —)-A-0-F

(5M200000 &s,l5) iy p25 —V-V-A-0-F
S g, 00 )5 A ol Ol 50 capd Hloie 4 aS 098 o (ynti SCDAP/RELAP sages Jou S LS opdsl 4o
ol yts BB 5oz 355 4z ST eanns ots BB susee 5T Alis o Jouz 5 Lo

W1(I) - Table number. Table to define the power decay of the slumps.

(5M20S100 & ,l8) & —Y-V-A-O-F

et O3S o by o] 50 Ol a5 (85 5 )Leds Ml 10 iS (go e |y G5 8590 50 0l g ey Dde )

Dgdse Jolds Iy (o3, YO yiSTas a8 090 so Guatd (o E985 (Sloj wud 5 S 50 0900

W1(R) - Time at which core slumping begins (s). W1 (S-th slumping) > W2 (S - 1th slump). W1 must be
greater than the time at which the analysis starts.

W2(R) - Time at which core slumping ends (s).
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W3(R) - Power multiplier.

Sl oo Cawd 4 5M200000 &S j0 oas crad Jgoz 5l ol Jlade 10 Gpo co o opl bawgs i, 50 ol JS
L oog wales ply Sloj plS ;2 10 0,5 4y 0ol 00933l les
(W3)*(table number from previous card) * (time step)/(W2 - W1)
(5M20S200 w,l5) wlasie -Y-V-A-0-¥
W1(R) - Temperature of slumped material (K).
W2(R) - Radius of particles of slumped material (m).

W3(R) - Porosity of slumped materials.

(5M20S399 G 5M20S301 slbve,l5) p o> —F-V-A-0-F

W1(R) - Mass of zircaloy that slumped during period (kg).
W2(R) - Mass of metallic uranium (kg).

W3(R) - Mass of stainless steel (kg).

WA4(R) - Mass of silver (kg).

WS5(R) - Mass of boron carbide (kg).

W6(R) - Mass of uranium dioxide (kg).

W7(R) - Mass of oxidized zircaloy (kg).

WB8(R) - Mass of aluminum (kg).

W9I(R) - Mass of lithium (kg).

W10(R) -Mass of cadmium (kg).
9551 dbdzo (o ly ks Hlgl -4-0-F

Ssby ol 51l (39,5 G5l 5l gm0 S b (o 50 Jlsl g 555, Albdore (il (i sl (69959 slaosl
S5 S sl ool Sl 5o 05 Jaich o w018 L3 Sh Cou 69,5 slaitn b 4] ey el e aosls
L ol )b aul g 0,105 05T CIB (589,95 Coomad oyl ol oo el JB &)15 S aS Ll )15 g eols slac, IS ¢ lgxe
G Sl b Sl Giolad b olael g zuors olacl ai )5 )18 6 ST A Glac, 5,0 055 4 bgs o (ygiw 0 &80 4

£55 511 L oo Lot gl ol )y o bl Ggym 5 51 el pend A SIS L a5 o el gl euais o
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D58 1,8 idu ol o edld ool il (69959 31 8 WL RELAPS (04,5 buias )L dlais a5 csl S5 4y 03y
olge Sob 1-4-b-F

Olee Soby ylgie —V-V-2-0-F
1-5(A) - Block header. Since only the first four characters (columns 1 through 4) are actually checked on
each block header card for each section, the rest may be used as a comment card.

Always input the following word: title.
Olge @yl —-Y-1-a-5-F
1-80(A) - First title card.
Olgee @yls —¥-)-4-5-F
1-80(A) - Second title card. This is a good place to list the unit set employed.
Sgly Basmd L —F-1-4-b-F

Block terminator (blank card).

0,5 buiiSudei Sals —Y-4-8-F

0,5 buiiSaudel ek ylgae —V-Y-4-0-F
1-8(A) - Header for mesh generation block. Always input the following word: automesh.

0,5 BuiSuudel JpuS w5 -Y-Y-4-0-F
1-5(1) - Maximum value of | in mesh. This is the maximum number of nodes in the horizontal direction.
6-10(1) - Maximum value of J in mesh. This is the maximum number of nodes in the vertical direction.

11-15(1) - Number of material blocks to be assigned. This is the number of different material regions specified on the
material block assignment Card(s).

16-20(1) - Geometric code.
0 = r-, z-axisymmetric.

1 = x-, y-plane body.

VFS 51 VA oo
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21-30(R) - Multiplier. This multiplier operates on dimensions that are input on the line segment card(s) and elsewhere
in the input. The multiplier allows the COUPLE input to use inches as the unit for length even though the calculations
use meters as the unit for length. (This word) x (value of input number) = (dimension in m).

SCDAP/RELAP _jluusloo uS by LT

L o ly gl —¥-Y-4-8-F
YoXbkgZgldmio o blil 5 puiins bshs dogleS Jolds a5 ()5 5 S slablazoly 5l Joides oS 5,0
Ngdge sl Shl bl Cosdee hwgi bilaso)ly aiis oslatul BB sgaze Ll sbae S ads gl il
ladaso,ly sloct IS g o oy bl bl ogde «s3S po alaki by 5 oo ik o5y Lawgs e (slalasol

el Gy ya5 BB L SO Lo ol 0010 (g 1) e g 2 3,100 slasd Cudgase

ol @ls ez 5l ako g0 il diepé 5 (565l Wb gd oo buls slge awg Cal (Sew a5 sla Lol
sl oldl 1o 4 olge Jlas! gz (55190 b

1-3(1) - I-coordinate of 1st point.

4-6(1) - J-coordinate of 1st point.

4-14(R) - R-coordinate of 1st point.

15-22(R) - Z-coordinate of 1st point.

Dgd oo a3 o FF G YY lagiw (699,35 o] il oo (VY B FY aiw) bso b g45 )51
23-25(1) - I-coordinate of 2nd point.
26-28(1) - J-coordinate of 2nd point.

29-36(R) - R-coordinate of 2nd point.

37-44(R) - Z-coordinate of 2nd point.

45-47(1) - I-coordinate of 3rd point.
48-50(1) - J-coordinate of 3rd point.
51-58(R) - R-coordinate of 3rd point.
59-66(R) - Z-coordinate of 3rd point.

67-71(1) - Line segment type of parameter.
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0 = Point (input only 1st i, j, r, 2).
1 = Straight line (input only 1st and 2nd set of i, j, r, z as end point of line).

3 = Circular arc with midpoint of arc specified (input 1st and 3rd sets of i, j, r, z as end points of arc and 2nd
set as midpoint on arc).
4 = Circular arc with center of radius of curvature specified (input 1st and 2nd sets of i, j, r, z as end points

of arc and 3rd set of r, z as coordinates of center of radius of curvature).

Gyt g s 5 ib oo Lial33l T ol (GlaSS (kB Laso )y o il ] o1 i o] 45 (ABS(VI) = ABS(VJ)) (class

Block terminator (blank card).

0,5 suisSudgh Seb swsas bl -F-Y-4-4-F

Slao Sals ¥ -4--F

330 by cymati —V-Y-4-0-F

oy 5 slall 5 Sl Ky a1, oole iy, 5yles Ky S 2 el Sl IS S 00 e Sl o (ol

Dgs 3,1y Cewl SluSs Slaize gl aSJ L g Jlge jlade 50 Wb 8 Cunglin g5lu Joe

1-5(1) - Material identification number. The COUPLE model considers up to 15 different materials.

I, Cob olgz> wlge Sledbl g olge ploz slas IS o polie 0,5 0)lg b IS o, IS Jagd ouds pusd dlge (5l

1F4 51 \Y.e axio

COUPLE 5lge (osluwlids 5,lais 1O olas Jooir

Material

ID No.

Relocated debris

Stainless steel

Inconel

Carbon steel

Coolant

Null material

MHTGR graphite

MHTGR fuel compact

MHTGR target

O| 00| N| O O M| W[ N =

MHTGR smeared (homogenized)

=
o

User-specified materials

11-15

3,5 wales Jaw |y 51 posd oS )15 awgd ool poad Slge (gl S o s
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oS Sloy b el 0aiS SuS gl a5 598 oo Llod glisT b il ool iy a3 oadilmls sl T jo a5 Slal e

A pgm el Goiy pae Cl w50 ol Ll 09d Lulr Gledl )0 disu j5,8 80l bula gl Lawsgs 0ariS S

Y gazs sl )5 0 51518 s9g allus £9,8 0 ) osle a5 cewl (COUPLE i, 5M010000 &5 o -)

51Ol JGES! T asl oats diy s wites JB slagledl 5 Sy a5 aleo,S sl o5 Ol Jlnl cdlss

g Sglite slagy b 4l g0 o GBS 35 sl JB slaglall 85 salss g JB slaglell Gk
g0 5 4 els 518 S il Gl jo a5 (glesle 50 Dl JUal (g3le e sl 5 5 )l

6-10(1) - Minimum i.

11-15(1) - Maximum i.

16-20(1) - Minimum j.

21-25(1) - Maximum j.

26-35(R) - Always input 0.0.

36-45(R) - Porosity of material in these elements. If material type is 1 and element is at start of analysis,
input 1.

46-50(1) - Always input the integer 0.
51-55(1) - Always input the integer 0.
56-65(R) - Particle diameter (mm).
Slgo Sols daia bl —Y-¥-4-4-F
Block terminator (blank card).
Slgo Saly oylaie ~F-Y-3-8-F

1-8(A) - Block header. Always input the following word: material.

Slge oleMb! —F-¥-4-4-F

1-5(1) - Number of different materials to be defined. Materials that do not exist in the finite element mesh can be
defined. In the current version of COUPLE input, if Material 5 is to be used, Materials 1, 2, 3, and 4 need also to be
defined.

Slge il o pd ~B-F-4-0-F

1-10(R) - Emissivity. Emissivity for internal radiation in material with ID No. 1. The standard value is 0.8.
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Slgo ples —$-¥-4-0-F

1-5(1) - Material identification number. If material identification number greater than 11 is input, then
properties are defined as input on this card (density) and on the Material Data Card, but the materials
properties do not change with temperature.

11-20(R) - Density of material (kg/m2). If null material (an element used to model gap resistance), then leave these
columns blank.

21-52(A) - Material title information. For example, if stainless steel material, input “stainless steel.”

Slgo gdosls -V-Y-4-4-¥
) oo pss sla,lse (COUPLE jo gie (bg,) ol sladyg, a5 b o (68 s polas olsie 4 Waosls oyl
Wb VO oyleds Joao b j0 Lo (08 i laosls cails o yws ;o bosls (pl ST .05, 00 [ 4 aisSS Cule
PR e 2l Ty (69959 Sl 093 Djso 4 oS Bl (1B 6395 Glagsie o e STsd 0l

A2 cod Hl,8

1-10(R) - Horizontal thermal conductivity, KR (J/m-s-K). Input 0.0 for null material.
11-20(R) - Axial thermal conductivity, KZ (J/m-s-K). Input 0.0 for null material.
21-30(R) - Specific heat capacity, CP (J/kg-K). Input 0.0 for null material.
31-80 - Blank. Unless material = 7, then input next word.

31-40(R) - Fast neutron fluence(n/cm?).

s Kod cald il s 0 Ve o,led ool ST 0ed 1S5 ab g iy a5 bao 5 Slge don a5 Sl b iy )5 g0
Y WIS PRP-R CTRGI L SRV PP
YU boo (5315 slo 95T, olgo losls —A-Y-4-5-F
1-10(R) - Cross-sectional area of graphite (m?).
11-20(R) - Cross-sectional area of fuel compact (m?).
21-30(R) - Cross-sectional area of target (m2).
31-40(R) - Cross-sectional area of helium coolant channels (m?).

41-50(R) - Fast neutron fluence (n/cm?).

wljbo)gﬁ)ﬁbubg}bﬁmfaww)oéamtshw 6LQ&_A>LM~Q
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Slgo ol Bocas bl ~A-Y-4-8-F

Block terminator (blank card).

‘SSLo)' ,slf ‘5Lbo.>|.> -f-4-0-¥

Sbj plE srosls el oylgie —\-F-1-0-F

1-4(A) - Time step data block header. Always input the following word: step.

Lo Jpo8 w,)l5 -Y-F-2-4-¥

31-40(R) - Initial temperature of finite element mesh (K).
41-50(R) - Relaxation parameter in numerical solution. Recommended value is 0.5.

51-60(R) - Convergence parameter in numerical solution. Recommended value is 1.0. If gap elements (elements with
null material) are being modeled, then the computer run time can be very sensitive to this input value. To avoid
excessive run time, it may be necessary to define the convergence parameter to be greater than 1.0, perhaps as large
as 5.0.

61-70(R) - Inner radius of lower head of vessel. Use the same units as the coordinates on the Line Segment Card. If
a spherical lower head is not being modeled, input 0.0.

29551 i Sy i b —Y-F-4-0-F
1-10(R) - Quter radius of region in finite element mesh that can fill with slumping material. Use the same units as
the coordinates on the Line Segment Card. If a spherically shaped lower head is being modeled, input 0.0. If a
cylindrically shaped lower head is being modeled or plane coordinates are being used, then this input is used. If plane
coordinates are being used, this input specifies the inner radius of pipe being modeled in plane geometry.

11-20(R) - Thickness of lower head of vessel or elevation of top surface of structural material supporting debris. Use
the same units as the coordinates on the Line Segment Card. If a spherical lower head is not being modeled, then
input the distance from the bottom of the finite element mesh to the surface that supports the slumping material.

21-25(1) - Spherical lower head modeling flag.
0 = Spherical lower head of vessel is not being modeled.

1 = Spherical lower head of vessel is being modeled.
26-30(1) - Maximum number of iterations. Recommended value is 10.

31-40(R) - Inner radius of region that can fill in with slumping material. Use the same units as for the Line Segment
Card. Omit for the case of spherical lower head. For the case of plane geometry, input 1.0.

41-50(R) - Depth (thickness) of plane. Use the same units as for the Line Segment Card. Omit this input for
axisymmetric geometry.

51-55(1) - Transient configuration of debris slumping flag.
0 = Debris slumping is self-leveling throughout the COUPLE mesh.
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1 = Configuration of slumped debris is defined by the user.
5 g e iy 15 S awgs 0iS ce Lo Ay 59,8 Mgl lalel 4S5 l0he il sal ad OIS ol S
ol ogdige (28 Y o (39,0 Wigds y lsl i plSie Jlsie Sjgo 4 45 S e oY @ 1) Lo lall Wil oo
QS o iy 25 o155l e Sy Lol IS 09581 L 1 Loy Ll slaasY 1S ol Y )T slagyldl dsa b mlaw o
Sl 038 YO Y slass S las g conl Blod LB 4Y o sl p Ll YO slass o5 jo .cail p3¥ O )5 SO Y j0 6l
AS ooy yas |y Y G aS 5L He ail cendd LL e Gl JB i SO el b cand o o8 o 5]
56-60 (I) - Number of stacks of finite volumes through which liquefied core plate material may flow. Omit

this input if flow of liquefied core plate material through porous debris is not to be modeled. Default value
= 0. Coefficient name = nstkss.

Mgl i 43 liko Slgo (b3 ) Aadezy ~F-F-4-0-F

1-10 (R) - Rate of slumping of core plate material onto debris bed ((kg/s)/m?). If rate of slumping of zero is input,
then rate of slumping is calculated.

11-20 (R) - Start time of core plate slumping (s). If rate of slumping is to be calculated, input 1.0. Coefficient name
= tscpss.

21-30 (R) - End time of core plate slumping (s). If rate of slumping is to be calculated, then input 0.0. Coefficient
name = tecpss.

31-40 (R) - Melting temperature of core plate (K). Suggested value = 1730. Coefficient name = tpcpss.
J.’> e ) é'g.o ua‘g.‘i -0-F-4-H-¥
1-10 (R) - Viscosity of liquefied stainless steel (kg/m.s). Suggested value = 0.0032. Coefficient name = viscss.

11-20 (R) - Wetting angle of liquefied stainless steel in contact with debris (degrees). Suggested value = 90.
Coefficient name = thtwet.

21-30 (R) - Surface tension between liquefied stainless steel and debris (N/m). Suggested value = 0.45. Coefficient
name = gamssu.

31-40 (R) - Accuracy of solution for bed saturation (unitless). Suggested value = 0.001. Coefficient name = accbst.
ol yiws SYU 40 Sgamo lodl cpuxi —F—F-4-0-F
1-5 () - Number of a finite element at top of debris bed.

6-10 (1) - Number of another finite element at top of debris bed.
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11-15 (1) - Continue defining in every five columns an identification number of a finite element until every finite
element in top row of finite elements has been identified.

COUPLE 5,5 glp 3,55 lawgi ool iy poi Y -V-F-4-H-¥
1-4(1) - Number of elements in this layer.
5-10(1) - The element number in this layer. Five spaces for each element, continued on the next card if necessary.

The last card in the list must contain a single 0.

S gl s bl —A—F-4-A-F

Block terminator (blank card).
10 Oyl ol Soli —0-2-0-F

S8 @yl odg Sobs yleic —1-0-3-8-F

1-10(A) - Block header. Always input the following word: generation. The generation block is required input.

SIS Oyl ad g (s Slge Sluxi ~Y--2-0-F

1-5(1) - Number of materials for which internal generation is not possible. If relocated debris is being considered,
input the number that is one less than the input in Columns 1 through 5 of the Material Data Information Card.
Otherwise, input the same number.

6-10(1) - NAF. The number of pairs of lines of mass fractions input.
11-15(1) - NFP. The number of lines of fission products input.
oly b JEs -¥-0-4-0-F

€ 50 9 Cewl 5 LSl () 21, BMO0010000 &,S s sguw sl L) COUPLE jo i3y oo Sl gl p b IS -0l
Sl Wlgs o (5995 ol S (g0 5 Jlgte e T 309 5 G sl g S Se D)5 e e e 2l (i

39, ,5 4 SCDAP Laugs COUPLE ) 6,les olge 4o sl ol JB> 03Kl jshate a0 bl sloo )5
1-5(1) - 111 of first node in the group.
6-10(1) - J1J of first node in the group.
11-15(1) - 121 of last node in the group.
16-20(1) - J2Jof last node in the group.

21-30(R) - X204 Multiplier of power density from Table N402. If N402 = 0, then X204 = constant power density
(W/m?).

VEQ 5 YD dsio
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31-35(1) - N402 Number of RELAPS general tables of power density (W/mg).

Sob duias Ll -F-0-2-0-F
Blank card.

10 &)l adgi (g Olge -#-4-0-F
‘;L&L) Q)‘P ..\Js.: RYEY é‘}a doxy —V\-F-4-H0-¥
1-5(1) - First material number.

6-10(1) - Second material number.

S olgo . dgd psd Slge olem DS 50 dld Gy pad Slge Ao aSLIL V- VE NV loygin (i § e 4

Ngd iy ya JSI D)l wde e lge Djge by

o> GBS —Y—F-4-B-F
o€ 30 g Sel 6 LS (=) 1, 5M0010000 &)lS° 4o paus yol L) COUPLE jo i3, cyene Sl (gl o IS o
S (oo <y 5 COUPLE (slagyloll 51 Jlgis 09,5 G 1yl sl (02 slo oS )15 Sz o0 jlone 2l ()
3980 03653 5 s (ool (510 S 4y oS
Card 1:
1-5(1) - NEL1. Number of first element in the group.
6-10(1) - NEL2. Number of last element in the group.
11-20(R) - Mass fraction of zircaloy.
21-30(R) - Mass fraction of metallic uranium.
31-40(R) - Mass fraction of stainless steel.
41-50(R) - Mass fraction of silver.
51-60(R) - Mass fraction of boron carbide.
61-70(R) - Mass fraction of uranium dioxide.
71-80(R) - Mass fraction of oxidized zircaloy.
Card 2:

1-10(R) - Mass fraction of aluminum.
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11-20(R) - Mass fraction of lithium.
21-30(R) - Mass fraction of cadmium.

31-40(R) - Mass fraction of soil.

A oo 6 K oud s slayledl 61y 1, SCDAP yolie 533,9 ol
S by Byl ~F-F-a-A-F

Block terminator (blank card).

Sl 2luls gbools Saly -¥-4--F

Sl sl cbosls sl lgic —)-Y-4-A-F

1-11(A) - Block header. Always input the following word: convectsets.

Sl 2lule gn ge S olaxi -V-V-4-4-F

1-5(1) - Number of nodes in finite element mesh at which convective heat transfer can occur. Nodes that are part of
finite elements that receive relocated material should be defined as nodes at which convective heat transfer occurs.
Otherwise, convective heat transfer will not be modeled from the surface of particles in porous debris or from the top
surface of nonporous debris. Nodes at both surfaces of a gap modeled as null material must be defined. Maximum of
2000 nodes may be defined to have convective heat transfer or be part of gap heat transfer.

6-10(1) - Input the integer 1.

Wigh g0y Al 59,8 ylgl b aS sbagldl Gl 5500 bl pd -Y-V-4-0-F
1-10(R) - Always input 1000.0.

11-20(R) - Always input 500.0.
bl g (2hadd )l JUIL gbasda (i -F-V-2-0-F
3l cyegd 4 0,5 gl il ee )F laie iuliél wig, b s SO (g9, p bl gl b olbul> 65,0 slrosls dan
polie o4 Sygo s delp  J1 B2 g1l e i2 L §j1 Wb j2 4l ol 02 i O (g9, oo ,S Jle 045
SO Sy 2 a5 ore,S bl adadi 9o J8las Jols Wb las 2 .auS oo i 1) 00l iy a5 pg0 5 Jgl bl gl bl
g oo 43,5 a5 0 Ble maw | LiSu O se 4 wlonis Cund S SY gaste SIS 0 9w plaw
1-5(1) - I coordinate of 1st node.

6-10(1) - J coordinate of 1st node.
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11-15(1) - I coordinate of 2nd node.
16-20(1) - J coordinate of 2nd node.

21-30(R) - If these convective nodes are not modeling heat transfer across the gap, leave these columns
blank. Otherwise, input gap heat transfer coefficient for case of materials in both sides of the gap being
solid state.

55-60(1) - If these convective nodes are not modeling heat transfer across the gap, leave these columns
blank. Otherwise, input -1.

J1sz0 SCDAP/RELAP slapz> olasi —8-V-4--F
Sg s I o OIS pl bl ol s -) Jlade L8 OIS 0 £e-00 slaygin o S

1-10(1) - Number of SCDAP/RELAP5-3D volumes that interface with these nodes. Input the full nine-digit
number.

Wigd o0 L1808 obula (650 lrosls den oy 25 (gl oY olawd 4y saieo Ll g IS DY gase O\

S gl asas bl ~S-V-4-5-F

Block terminator (blank card).
adgl gloo —A-2-0-F
adgl slod Saby ylgie —V-A-4-0-F
1-8(A) - Block header. Always input the following word: tempsets.

(PY) ‘_glbc)f oy —Y-A-3-0-¥

5-10(1) - Number of nodes in mesh at locations that may be filled with slumping debris. Always input the integer 0.
16-20(1) - Always input the integer 0.
21-30(R) - Always input 0.0.

Sl s Ll -Y-A-2-0-F

Block terminator (blank card).
oy Jpis -4-2-0-F

oty J S olgie —1-2-4-0-F
1-5(A) - Block header. Always input the following word: plots.

VFS 51 A\YA dsmio
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1-5(1) - Always input the integer 1.
6-10(1) - Always input the integer 0.

11-15(1) - Always input the integer 2.

Block terminator (blank card).

=) J)-HS C))U -Y-4-4-H6-¥

sy J S Sl baimailly —1+-4-0-F

Jo J s -11-9-4-F

Jo J S oleis —\-11-4-0-F

1-6(A) - Block header. Always input the following word: couple.

Block terminator (blank card).

Jo JyiaS Sy aias bl ~¥-11-4-8-F

Al sucmo bl w5 —¥-11-4-5-F

1-11(A) - Problem termination card. Always input the following words: end of data.

YU Lo (535 sl ye55T) silw oo (599,59 —1+-0-F

D9 o0 3l SI s Glaoxly con p Wb YL oo (55,9551, (5l Jan sl (699,9 4on

(SO gE ‘5.59)9 —\-Ye-0-¥

WZ1(A) - Eight or less alphanumeric characters used to identify reactor core in output file.

W2(A) - htgrcore.
Example input for Card 40010000:

* word(1)  word(2)
40010000 htgrcore  htgrcore

W1(l) - Identification of type of HTGR (idhtgr); where
1 = pebble bed HTGR.
2 = block-type (prismatic) HTGR.

VEA 5 Y dasio
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W2(R) - The time for starting calculation of change in stored energy of structural components in the reactor system
(timenr in s). Beginning with problem time equal to timenr, variables for auditing the energy balance of the reactor
system are calculated. These variables include (1) stored energy changes in the reactor core, reactor vessel, upcomer,
downcomer, and containment and any surrounding earth, (2) sum of changes in stored energy of all reactor
components, (3) integration with respect to time of fission power, decay heat, and oxidation heat, and (4) sum of heat
transferred to air circulating from atmosphere to downcomer annulus, upcomer flow channel, and back to atmosphere.
These variables are part of restart-plot file and can be plotted. For analyses beginning with reactor at full power at
steady state, the energy audit variables might best be initialized at the time of end of blowdown.

Example input for Card 40010020:

* idhtgr timenr
40010020 2 0.0

609)5 ‘_gUng.Lg -Y-\e-0-¥

40010022 &, -V-Y-Y--0-F

W1(l) - The number of rings of blocks (number of blocks along a radial line extending from center of core to outer
edge of core at core mid-plane, numrng).

W2(R) - The elevation of bottom of fueled part of core (zbcore in m).
W3(R) - The elevation of top of fueled part of core (ztcore in m).
WA4(R) - The thickness of core barrel (thbarl in m).

W5(I) - The number of radial meshes in core barrel (nmbarl).

WG6(R) - The emissivity of outer surface of core barrel (embarl).
WT7(l) - The axial node at bottom of fueled part of core (kcrbot).
WB8(R) - The porosity of graphite matrix in fuel compacts (pfmtrx).
Example input for Card 40010022:

* numrng zbcore ztcore thbarl nmbarl embarl kcrbot pfmtrx
40010022 4 1.175 4.075 0.01 1 0.7 11 0.05

Olgs dowu ,B Jgaz ¢ 59551, ClB Al loo ol Sgly iy pas

W1(R) - The porosity of blocks containing fuel compacts (porosity due to microscopic sized voids in graphite,
pblblk).

W2(R) - The porosity of reflector blocks (prfblk).

1FQ 51\ axio
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W3(R) - The diameter of fuel particles (dfpblk in m). (Variable is not currently used, so a dummy input should be
entered).

W4(1) - The number of fuel particles per m? of fuel compact (nfpblk). (Variable is not currently used, so a dummy
input should be entered).

W5(I) - The number of the RELAPS5 table defining history of core average reactor power density (nstcno in W/mg).
WG6(R) - The initial temperature of reactor core (tihtgr in K). The entire core is initialized to this temperature.
Example input for Card 40010023:

* pblblk prfblk dfpblk  nfpblk nstcno tihtgr
40010023 0.001 0.001 0.92%-3 2.e+8 900 850.0

(40010024 &,15) ;g351y odB 50 LS gl dils (o 35 A519) rdgl (612 dmouid iy po5 —Y—¥—)e—B-F
WZ1(R) - The outer radius of ring (radblk in m).

W2(I) - The number of radial meshes for heat conduction in ring (nmsblk). Total number of radial nodes in all rings
plus the core barrel must be equal to or less than 24.

W3(R) - The flow channel area per unit cross-section area for ring (afrblk in m?).

WA4(R) - The perimeter in contact with coolant per unit cross-sectional area for ring (prrblk in 1/m).
WS5(R) - The hydraulic diameter for convective heat transfer for ring (dirblk in m).

WG6(R) - The gap at outer edge of block (gapblk in m).

W?7(R) - The cross-sectional area of holes for fuel compacts in block per unit area of block exclusive of
coolant channels in block (fulchn).

WB8(R) - The diameter of holes for fuel channels (dfuchn in m). (Variable is not currently used, so a dummy
input should be entered).

Example input for Card 40010024:

* radblk nmsblk afrblk  prrblk dirblk gapblk fulchn dfuchn
40010024 0.619 7 00266 10.67 0.01 1.0e-3 0.1578 0.026

(40010025 &5,15) S92 9 & ygu0 53 95Ty <l 10 Tl 90 Al dwdicd iy pai —Y—-Y—1e—B—F
WZ1(R) - The outer radius of second ring (radblk in m).
W2(I) - The number of radial meshes for heat conduction in ring (nmsblk).
W3(R) - The flow channel area per unit cross-section area for ring (afrblk).

WA4(R) - The perimeter in contact with coolant per unit cross-sectional area for ring (prrblk in 1/m).

VEQ 5P asio
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WS5(R) - The hydraulic diameter for convective heat transfer for ring (dirblk in m).
WG6(R) - The gap at outer edge of block (gapblk in m).

WT7(R) - The cross-sectional area of holes for fuel compacts in block per unit area of block exclusive of coolant
channels in block (fulchn).

WB8(R) - The diameter of holes for fuel channels (dfuchn in m). (Variable is not currently used, so a dummy input
should be entered).

Example input for second from center ring of blocks in reactor core:

* radblk nmsblk afrblk prrblk dirblk gapblk fulchn dfuchn
40010025 1.03 4 0.0266 10.67 0.01 1.e-3 0.1578 0.026

(40010026 <,5) 3959 g 10 j951) cdd jo LS ol pouw ddls dwaid &y i —F-Y-1e-0-F
W1 (R) - The outer radius of third ring (radblk in m).
W2(I) - The number of radial meshes for heat conduction in ring (nmsblk).
W3(R) - The flow channel area per unit cross-section area for ring (afrblk).
WA4(R) - The perimeter in contact with coolant per unit cross-sectional area for ring (prrblk in 1/m).
WS5(R) - The hydraulic diameter for convective heat transfer for ring (dirblk in m)
WG6(R) - The gap at outer edge of block (gapblk in m).

W7(R) - The cross-sectional area of holes for fuel compacts in block per unit area of block exclusive of coolant
channels in block (fulchn).

WB8(R) - The diameter of holes for fuel channels (dfuchn in m). (Variable is not currently used, so a dummy input
should be entered).

Example input for third ring of blocks:

* radblk nmsblk afrblk prrblk dirblk gapblk fulchn dfuchn
40010026 1.445 4 0.0266 10.67 0.01 0.0 0.1578 0.026

(40010027 )l8) 0929 yguo 40 19551y B jo LS ol o, ddls> dwadd G 25 —O-Y-Ve-0-F
W1(R) - The outer radius of fourth ring (radblk in m).
W?2(I) - The number of radial meshes for heat conduction in ring (nmsblKk).
W3(R) - The flow channel area per unit cross-section area for ring (afrblk).
WA4(R) - The perimeter in contact with coolant per unit cross-sectional area for ring (prrblk in 1/m).

WS5(R) - The hydraulic diameter for convective heat transfer for ring (dirblk in m)

VEQ 5 APY asio
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WG6(R) - The gap at outer edge of block (gapblk in m).

WT7(R) - The cross-sectional area of holes for fuel compacts in block per unit area of block exclusive of coolant
channels in block (fulchn).

WB8(R) - The diameter of holes for fuel channels (dfuchn in m). (Variable is not currently used, so a dummy input
should be entered).

Example input for fourth ring of blocks:

* radblk nmsblk afrblk prrblk dirblk gapblk fulchn dfuchn
40010027 2.125 7 0.0 0.0 0.0 0.0 0.0 0.0

(40010028 &)1 929 s ygu0 30 3955y ol 40 LT gly pomiy Ails duviid iy 25 —F-Y—Ve—O-F
W1(R) - The outer radius of fifth ring (radblk in m).
W2(I) - The number of radial meshes for heat conduction in ring (nmsblk).
W3(R) - The flow channel area per unit cross-section area for ring (afrblk).
WA4(R) - The perimeter in contact with coolant per unit cross-sectional area for ring (prrblk in 1/m).
WS5(R) - The hydraulic diameter for convective heat transfer for ring (dirblk in m)
WG6(R) - The gap at outer edge of block (gapblk in m).

W7(R) - The cross-sectional area of holes for fuel compacts in block per unit area of block exclusive of coolant
channels in block (fulchn).

WB8(R) - The diameter of holes for fuel channels (dfuchn in m). (Variable is not currently used, so a dummy input
should be entered).

(40010028 s, 8) 0959 yguo 10 59551y cdB jo LS ol puicd Al dwaid Ly 23 —V-Y-Ve-0-F
W1(R) - The outer radius of sixth ring (radblk in m).
W2(I) - The number of radial meshes for heat conduction in ring (hmsblk).
W3(R) - The flow channel area per unit cross-section area for ring (afrblk).
WA4(R) - The perimeter in contact with coolant per unit cross-sectional area for ring (prrblk in 1/m).
WS5(R) - The hydraulic diameter for convective heat transfer for ring (dirblk in m)
WG6(R) - The gap at outer edge of block (gapblk in m).

W7(R) - The cross-sectional area of holes for fuel compacts in block per unit area of block exclusive of coolant
channels in block (fulchn).

VES SIAPY axio
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WB8(R) - The diameter of holes for fuel channels (dfuchn in m). (Variable is not currently used, so a dummy input
should be entered).

Slaozbo yows £99 51 535,655, 59959 -V -1V+-0-F
(40010100 w,I5) Glaoalw yuw 10 g W3 g Aozl dwaid —)-Y-Ve-D-F
W1(R) - The diameter of fuel pebbles in reactor core (dfhtgr in m).
W2(R) - The diameter of reflector pebbles in reactor core (drhtgr in m).
W3(R) - The outer radius of inner cylinder of reflector pebbles (roigsr in m).
WA4(R) - The inner radius of outer cylinder of reflector (riogsr in m).
WS5(R) - The outer radius of outer cylinder of reflector (roogsr in m).
WG6(R) - The diameter of kernel of fuel in fuel particles (duogsr in m).
WT7(l) - The number of fuel particles per fuel pebble (nuogsr).
WB8(R) - The thickness of coatings on fuel particles (thkgsr in m).
Example input for Card 40010100:

* dfhtgr drhtgr roigsr riogsr roogsr duogsr nuogsr thkgsr
40010100 0.050 0.050 0.35 1.75 331 0.0005 15000. 0.21e-3

(40010200 &,8) b guw 43 g ol gl ;500 osls g Joulsi —Y-Y—1+—-F
W1(R) - The thermal conductivity of coatings of fuel particles (cncgsr in W/m-K).
W2(R) - The heat capacity of coatings of fuel particles (cpcgsr in J/kg-K).
W3(R) - The density of coatings of fuel particles (dncgsr in kg/md).
WA4(R) - The initial temperature of reactor core (tihtgr in K).
WS5(R) - The porosity of graphite matrix in fuel pebbles (popgsr).
WG6(R) - The porosity of graphite matrix in reflector pebbles (prpgsr).
W7(R) - The porosity of graphite matrix in outer reflector (prrgsr).
Example input for Card 40010200:

* cncgsr  cpegsr  dncgsr  tihtgr  popgsr  prpgsr  prrgsr
40010200 40.0  1500. 2000. 1000. 0.1 0.1 0.01

VES SIAYE axio
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Waools yl g olg8 Az ) Jguor o solad (G ~F-F-1o—0-F

W1(l) - The number of radial meshes in fuel region of core (nrcgsr). Total number of radial meshes in fuel region
and the inner and outer reflector regions must be equal to or less than 24.

W2(I) - The number of radial meshes in inner reflector region (nrigsr).

W3(l) - The number of radial meshes in outer reflector of core (nrogsr).

WA4(I) - The index for selecting thermal conductivity and heat capacity models (nkegsr); where
1 = the No models.

2 = the Tanaka-Chiska model for particles with limited contact with each other and heat capacity is calculated on the
basis of user-defined characteristics of core.

WH5(I) - The index for selecting diffusivity correlation (ndfgsr); where

1 = Bird et al 1960 correlation. (This is the only selection currently activated.)

WG6(I) - The number of RELAPS table (nstcno) defining average reactor core power density (in W/m3).
WT7(R) - The thickness of outer shell of reflector pebbles (tirgsr in m).

WS8(R) - The thickness of outer shell of fuel pebbles (tfugsr in m).

Example input for Card 40010300:

* nrcgsr  nrigsr nrogsr nkegsr ndfgsr nstcno tirgsr tfugsr
40010300 10 2 6 1 1 900 0.005 0.005

tﬁ‘d“"?L”‘ 9 égb Ed 3! ‘5)'[5 s ,e51, ol w RELAPS OYLlail -F-Ye-0-F

(40010390 & ,5) RELAPS gbyezs b 59551, culd slao ;5 Jlail gy U5 B iy yx5 —V-F-Ve-B-F

W1(l) - The index indicating type of input for specifying connections of structure nodes to RELAP5 volumes
(ntypin); where

1 = simplified input (case of either one stack of RELAP5 volumes for entire core or one stack of RELAPS5 volumes
for every radial mesh in core, and the RELAPS5 9-digit volume numbers going from one stack to the adjacent stack
change by a fixed increment).

2 = user defines the 9-digit number of the RELAP5 volume at bottom of each stack of volumes overlapping the
reactor core.

W2(l) - The number of reactor core axial nodes per RELAP5 volume (nthnod).

W3(I) - The number of stacks of RELAPS volumes overlapping the reactor core (nrstck). If W1(I) = 1, this parameter
is omitted.

VEQ 5 AP dasio
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Example input for Card 400100390:

* ntypin  nthnod
40010390 1 1

(40010400 <,15) 59351y culs ;3 RELAPS glagaxs iy 25 —Y—F—1+—B-F
40010411 oI5 o] ol> 4y 5 095 0 HLich o &S ol el ¥ 0, 40010390 &S s sl yioll S

W1(l) - The 9-digit number identifying the RELAP5 volume connected to bottom axial node of radial node 1 (ivolcn).
For any RELAPS volume containing fuel pebbles or reflector pebbles, the abrupt area change flag must be turned on
(kloss calculated for junction) to activate model for calculating flow losses in a porous medium. For example, the
CCC1101 card (Junction Control Flags Card) for a pipe component must have the "a" digit in the packed format
"efvcahs" set to "1".

W2(l) - The index for RELAP5 volume nodalization in radial direction (Isingl); where
0 = each radial mesh in reactor core interfaces with different stack of RELAP5 volumes.
1 = one stack of RELAP5 volumes represents gas across entire diameter of core.

W3(I) - The incremental change in the number of the RELAPS volume going from a given axial node to
adjacent axial node above this node (incorv).

WA4(I) - The incremental change in the number of the RELAPS volume going from bottom most axial node
in core to radially adjacent bottom most axial node in core (incorh). This input is omitted for the case of
one stack of RELAPS5 volumes overlapping the entire reactor core.

Example input for card 40010400:

* ivolcn Isingl incorv
40010400 100010000 1 10000

(40010411 &,8) B 35 50 50 selads o5 b S yiino RELAPS (sbagaxs diwd iy a5 ~F—F—Y+e—0-F

a8, 40010412 440010411 slocs IS sl V ,1,,40010390 & ylS° yo ol sl b ST (0L Y 5l 40010390
gl 50
W1(l) - RELAPS volume at center of reactor core at bottom axial node in reactor core (ibotch).

W2(l) - The number of reactor core radial node at outer edge of center stack of volumes (nradsk). Radial node 1 is
always on the centerline of the reactor core.
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W3(l) - The incremental change in number of RELAPS volume going from a given axial node to adjacent axial node
for center stack of RELAP5 volumes (incrvl).

Example input for Card 40010411:

2 ibotch nradsk incrvl
40010411 100010000 4 10000

(40010412 &,15) ,g35Ty s ,0 RELAPS (glapoxs o9 diwd iy pai —F—F—1+—O—F

W1(l) - The RELAPS5 volume at the bottom axial node in the reactor core for a stack of volumes adjacent to stack of
volumes at center of core (ibotch). (The stack of RELAPS volumes at center of core is defined as first stack of
volumes and the stack of RELAP5 volumes adjacent to this stack is defined as the second stack.)

W2(I) - The reactor core radial node number at the outer edge of the second stack of volumes (nradsk). Radial node
1 is always on the centerline of the reactor core

Wa3(l) - The incremental change in RELAP5 volume number going from a given axial node to adjacent axial node
for the second stack of RELAPS5 volumes (incrvl).

Sgd Bd> b (6399 (pl wies JSB 1) A8 JSRELAPS (slapar> dws 90 S|

W1(l) - The RELAPS volume at bottom axial node in reactor core for stack of volumes adjacent on inner side to
second stack of RELAP5 volumes (ibotch).

W2(I) - The reactor core radial node number at the outer edge of third stack of volumes (nradsk). Radial node 1 is
always on the centerline of the reactor core

W3(l) - The incremental change in RELAP5 volume number going from a given axial node to adjacent axial node
for third stack of RELAP5 volumes (incrvl).

(40010414 &,15) 49551y <dd 40 RELAPS glapxs p,los diwwd Gy y25 —F—F-Ve-0-F

Dad Bd> Wb (69g,9 opl s S 1) (8 S RELAPS slapors> dws dw 31
W1(l) - The RELAP5 volume at bottom axial node in reactor core for stack of volumes adjacent on inner side to third
stack of RELAPS5 volumes (ibotch).

W2(I) - The reactor core radial node number at the outer edge of fourth stack of volumes (nradsk). Radial node 1 is
always on the centerline of the reactor core

W3(l) - The incremental change in RELAP5 volume number going from a given axial node to adjacent axial node
for fourth stack of RELAP5 volumes (incrvl).

VEQ 5PV asio



ANCC-PUB-HM-TN-04-00 &l 46 piiony sl 35 po

ANG

SCDAP/RELAP __iluuslxo oS b bl AV

(40010415 y5) ,gu5Ty s 40 RELAPS gls s poxiy diuws iy poi —Y—F—Vo—B-F
Dgd Bdx Wl (69,9 (ol s SO |y L8 S RELAPS slapzs diws Jl S|

W1(l) - The RELAPS volume at bottom axial node in reactor core for stack of volumes adjacent on inner side to
fourth stack of RELAP5 volumes (ibotch).

W2(I) - The reactor core radial node number at the outer edge of fifth stack of volumes (nradsk). Radial node 1 is
always on the centerline of the reactor core

Wa3(l) - The incremental change in RELAP5 volume number going from a given axial node to adjacent axial node
for fifth stack of RELAPS5 volumes (incrvl).

255 i b (59559 (il s S5 1y B JS RELAPS slae &0 gty 5]

W1(l) - The RELAPS volume at bottom axial node in reactor core for stack of volumes adjacent on inner side to fifth
stack of RELAPS5 volumes (ibotch).

W2(I) - The reactor core radial node number at the outer edge of sixth stack of volumes (nradsk). Radial node 1 is
always on the centerline of the reactor core

W3(l) - The incremental change in RELAP5 volume number going from a given axial node to adjacent axial node
for sixth stack of RELAPS volumes (incrvl).

(40010422 & ,15) cdB 2,1 pdaw b wled ;8 RELAPS glapoxs —4-F-Ve—0-F

W1(l) - The 9-digit RELAPS5 volume number interfacing outer surface of reactor core at bottom most axial node in
reactor core (ibotsr).

W2(I) - The incremental change in the RELAP5 volume number going from a given axial node to adjacent axial node
above this node for stack of RELAP5S volumes interfacing outer surface of reactor core (inbypi).

W3(l) - The number of reactor core axial nodes per RELAP5S volume for outer surface of reactor core (nthbyp).
Example input for Card 40010422:

* ibotsr inbypi nthbyp
40010422 300010000 10000 1

(40010450 &,15) 49551y B cymb 9 YU RELAPS lagzxs —Yo—F—Ve—0-F
W1(l) - The number of RELAP5 volume immediately below reactor core (ir5cbt).

W2(1) - The number of RELAP5 volume immediately above reactor core (ir5ctp).

Example input for Card 40010450:
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* irscht irsctp
40010450 015010000 180010000

ol sl gy —0-V-0-F

W1(l) - The number of RELAPS volume immediately below reactor core (ir5cbt).

W?2(I) - The number of RELAPS volume immediately above reactor core (ir5ctp).
Example input for Card 40010450:

* irscbt irbetp
40010450 015010000 180010000

253 8,57 Ol yd oo 4615140010600 o)l5° 50 ol iy o5 gl po sl 697 (g5 IS al o i 5
Do oo dlxe 40010600 4 40010500 (slocs,lS™ jo oo <oy o5 Jgu 10 bl Jawgy ,guST, (8 o Condge
gy ya3 (689,5 gom bslas ol aiw jo+ ols J1 8L (685,5 bax g0 5l o b5 90 50 Wil 0 40010500 oIS
gl iy pas gl Ve ey 2 lae Wilgh e 597 OlgS @i
Example input for Card 40010500:
pwzgsr(1) pwzgsr(2) pwzgsr(3) pwzgsr(4) pwzgsr(5) pwzgsr(6)

40010500 0.58 0.99 1.43 1.76 1.87 1.84
+ 1.71 1.50 1.29 1.04

(40010600 U)U) (Lbél-ﬁ-’)‘) )3-\5‘) )nb S350 u'g) 6’)9’ -Y-0-Y-0-¥

W1 (R) - The elevation corresponding with the first axial power shape factor defined on Card 40010500 (zpwgsr(1)
inm).

W2(R) - The elevation corresponding with the second axial power shape factor defined on Card 40010500 (zpwgsr(2)
inm).

se plp b Jol glas)l ol so 4elsl 40010500 &)l5" o ouds iy (592 (g KD oyl 2 loglas )| iy ya5
98 Jolos pu8T, b ol (oS, B S el 5l 55550 bl Wb el on BT g (et b8 b glas ) sl
Ogm y3+ ool 13 L (695, L 90 5 i b g 90 40 Wilgy 0 40010600 & ,I57 el 8 305l g S g yidu

D9 iy (69,9 im byl

Example input for Card 40010600:
* zpwgsr(1) zpwgsr(2) zpwgsr(3) zpwgsr(4) zpwgsr(5) zpwgsr(6)
40010600 0.0 1.275 2.125 2.975 3.825 4.675
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+ 5.525 6.375 7.225 8.50

(40010700 w,8) ((eeleds (ylg5 &u 39 ) HoiS Ty dB 50 (6 950 (g5 @395 —Y-0-V-O-F
W1(R) - The ratio of power density at the first radius defined on Card 40010800 to the radially averaged power

density (radial power shape factor) [pwrgsr(1)]. For a given radius, the radial power shape factors are assumed to be
the same every axial node at that radius.

W2(R) - The ratio of power density at the second radius defined on Card 40010800 to radially averaged power density
(radial power shape factor at second radius) [pwrgsr(2)].

50 sl Gles co o b oo 40lol 40010800 &)lS 5o ool oy a5 glals jo (gl el Glgy IS ol s
L5 094 oo damslxe 40010800 5 40010700 &)l [ ool iy Jouz 10 obbee Jawgs HoaSTy B jo Coxdge
ol o e (15 (699,5 (gaw bglas ol et o+ ol (18 L (60g,9 Lo g0 3l o b g 90 0 wilss 0 40010700

g iy pud e VY (sly Sl il e elads s S

Example input for Card 40010700:

* pwrgsr(1) pwrgsr(2) pwrgsr(3) pwrgsr(4) pwrgsr(5) pwrgsr(6)
40010700 0.0 0.0 0.75 1.00 0.91 0.83
+ 0.83 0.0 0.0

(40010800 &,15) ((oelad (¥ @295 0y Ela) (celaid yfoF @395 ~F-B-Vo-B-F
W1(R) - The radius corresponding with first radial power shape factor defined on Card 40010700 [rpwgsr(1)].

W2(R) - The radius corresponding with second radial power shape factor defined on Card 40010700 [rpwgsr(2)].

Sade bl slads gl il oo 40lol 40010700 &)lS7 50 ooy <oy o5 elads ()l IS oy 0 (6l baglads (i s

S8ty cdB Ll ety b8 (>l gl 5l 55,0 L plp Wb PT gl 9 (ST, b8 35 50 glal) 09d 9,0y

D9l iy y2i (63959 samr bolas gl g jo

Example input for Card 40010800:

* rpwgsr(1) rpwgsr(2) rpwgsr(3) rpwgsr(4) rpwgsr(5) rpwgsr(6)
40010800 0.0 0.349 0.351  0.525 1.225 1.575
+ 1.75 1.76 331

Szl s plos —F-Ve-0-F

(40010900 &5 suiuli 3 3 b g oz bu st jLii! codsls —)-$-Ye-B-F

258 580 S5k 315 58T, ol )8l
VPR 1P axio
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W1(R) - The emissivity of surface of fuel pebbles (emfgsr).
W?2(R) - The emissivity of surface of reflector pebbles (erigsr).
W3(R) - The emissivity of surface of outer reflector (erogsr).

Example input for Card 40010900:
* emfgsr  erigsr  erogsr
40010900 0.8 0.8 0.8

(40010910 ,15) (5315 ;9357 (slanz s yiams 5 cytly 3 Y (sl 3l 5 370 (skinpn> -5 -1+—O-F
Do Haid o Sob o3 951, sl oLl
W1(l) - The top axial node in reflector below fueled part of core (krftpb). If 0, bottom reflector is not modeled.

W2(I) - The top axial node in fueled part of reactor core (kcrtop). If kertop = total number of axial nodes (naz), then
top reflector is not modeled.

Example of Card 40010910:
* krftpb  krftpb
40010910 10 80

(40010920 w,l5) 535 5951y Glanzluw w10 (ol 9 YU srousuli )b wlasin —Y-F-Ye-0-F
g S0 (Sob 635,551, sl o5 Gl
W1(R) - The vertical flow channel area per unit cross-section area of reflector below fueled part of core (afrfbt).
W2(R) - The same as afrfbt (W1(R)), but for the reflector above the fueled part of core (afrftp).
W3(R) - The perimeter in contact with coolant per unit cross-sectional area for the bottom reflector (prrfbt in 1/m).
WA4(R) - The same as prrfbt (W3(R)), but for the top reflector (prrftp in 1/m).

WS5(R) - The thickness of the gaps in radial direction in the bottom reflector (tcrfbt in m). The radial gaps are assumed
to be in form of a circle in a horizontal plane. Input 0.0 if no such gaps exist. This value used in calculation of
effective thermal conductivity of bottom reflector in radial direction.

WG6(R) - The same as tcrfbt (W5(R)), but for top reflector (tcrfbt in m).

W7(R) - The spacing in the radial direction between radial gaps in bottom reflector (dcrdbt in m). Input 100.0, or any
number greater than diameter of core, if no such gaps exist. This value used in calculation of effective thermal
conductivity of bottom reflector in radial direction.

WB8(R) - The same as dcrdbt (W7(R)), but for top reflector (dcrdbt in m).

Example input for Card 40010920:

VEQ 5 VFY asio



ANCC-PUB-HM-TN-04-00 &l 46 piiony sl 35 po

SCDAP/RELAP __iluuslxo oS b bl AV

* afrfbt afrftp prrfbt  prrftp terfbt  terfbt derdbt  derdbt

40010920 0.1 0.1 30. 30. 0.002 0.002 0.35 0.35

(40010930 &) 15) gldozbu i s 9 YU 805l 3L 53 0ussS o5 JULS ©laseiuo g Liil e pd o Joelss —F—F—1e—B—F
W1(R) - The porosity of graphite in bottom reflector (prflbt).

W2(R) - The porosity of graphite in top reflector (prfltp).

W3(R) - The hydraulic diameter for convective heat transfer, bottom reflector (dirfbt in m).

WA4(R) - The same as dirfbt (W3(R)), but for top reflector (dirftp in m).

WS5(R) - The emissivity of internal surfaces in bottom reflector (emrfbt).

WG6(R) - The emissivity of internal surfaces in top reflector (emrftp).

Example input for Card 40010930:
* prflot prfltp dirfot dirftp emrfbt emrftp
40010930 0.01 0.01 0.012 0.012 0.3 0.8

el Vb Lod (538 59551, B iy o (sl (53959 ) BT D) ]

)}J‘) ‘;\-‘ém ‘509)9 —V—\‘—é—f

Migd 1508 0 40020200 b 40020000 (sl IS syl il o0 (g3l Jde (5351, dlaias S

WZ1(A) - Eight or less alphanumeric characters used to identify reactor vessel in output file.
W2(A) - htgrvess

Example input for Card 40020000:
* W1(A) W2(A)
40020000  wvessel  htgrvess

(40020100 ,5) 4351, dliazo laseivw Y-V -Yo-O-F
W1(R) - The inner radius of reactor vessel (rvigsr in m).
W2(R) - The outer radius of reactor vessel (rvogsr in m).

W3(l) - The number of radial nodes in reactor vessel (nvsgsr). The number of radial nodes must be equal to or less
than 25.

WA4(I) - The inner radius of second (outer) material in reactor (rvmgsr in m). If vessel composed of one material,
input "0.0".

VEQ 5 VFY asio
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WS5(I) - The radial node at interface of first (inner) and second (outer) materials in reactor vessel (nvmgsr). If vessel
composed of one material, input "0".

WG6(I) - The index identifying material in inner part of vessel material (imives); where
1 = carbon steel (no other material can currently be defined).
WT7(l) - The index identifying material in outer part of vessel (imoves); where

1 = insulation with thermal conductivity of 0.161 W/m-K and heat capacity of 0.25x105J/kg-K. No other material is
currently being modeled. Input "0" if second material not being modeled.

WB8(R) - The initial temperature of vessel (tivgsr in K).

Example input for Card 40020100:
* rvigsr rvogsr nvsgsr rvmgsr nvmgsr imives imoves tivgsr
40020100 2.75  2.85 5 0.0 0 1 0 600.

W1(R) - The emissivity of inner surface of reactor vessel (evigsr).
W2(R) - The emissivity of outer surface of reactor vessel (evogsr).

Example input for card 40020110:
* evigsr  evogsr
40020110 0.8 0.8

(40020200 &,15) ,guSTy daizmo b RELAPS ol qas STyl —F—Y—1+—O—F

W1(l) - The 9-digit number identifying the RELAP5 volume connected to bottom axial node of inner surface of
reactor vessel (ivlvsi).

W2(l) - The 9-digit number identifying RELAP5 volume connected to bottom axial node of outer surface of reactor
vessel (ivlvso).

W3(l) - The incremental change in number of RELAPS volume going from a given axial node to adjacent axial node
above this node for inner surface of vessel (invesi).

WA4(1) - The incremental change in number of RELAPS volume going from a given axial node to adjacent axial node
above this node for outer surface of vessel (inveso).

WS5(I) - The number of axial nodes in structure per RELAP5 volume for inner surface of vessel (nthndi).
WG6(I) - The number of axial nodes in structure per RELAP5 volume for outer surface of vessel (nthndo).

Example input for Card 40020200:
&3 ivlvsi ivlvso invesi  inveso nthndi nthndo
40020200 300010000 500010000 10000 10000 1 1

VES SHAPY axio
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50,5 Lawg ibly cle,S Samaily cls s gl 3,0mb s YU (g5l e 40030200 5 40030000 (lac,lS o

40030200 b 40030000 (slacs ,I5" cails 35 505mb o YU (ggl> ,6iST) piacens 51055 o iy o8 jouall lon 2l
P S e 5 |y e 50,5 e 6Vl s 41 0y e Sl (5L 32 VL g o i o
e (Bl alafe o JSU sl 5 SG05 ,guSTy dlaase 4 5 0ml Ol e Sl Gl e (pl 45T sl ()
2l oplo S5 3 oud plate Jelatns (5w S0 Dj90 41 L g el Djgo Wl 0 YL Sl (b
(40030000 w,15) 3 YU Joo cyuaxi —V-A-Ye-O-F
W1(A) - Eight or less alphanumeric characters used to identify the upcomer in output file.
W?2(A) - htgrairc

Example input for Card 40030000:
* W1(A) W2(A)
40030000 upcomer htgrairc

(40030100 w,5) 3,YL sogoc wlasinw -Y-A-Ve-0-F
W1(R) - The inner radius of upcomer (ridgsr in m).

W2(R) - The thickness in radial direction of structure defining flow path for upward flow of air in natural circulation
loop connected to atmosphere (tawgsr in m). For annulus cross section of flow path, tawgsr is difference between
radii of outer and inner surfaces of upcomer. For upcomer consisting of a series of separated air flow channels
arranged in a circle, tawgsr is difference between radii of outer and inner surfaces of these structures defining the air
flow paths.

W3(I) - The total number of radial nodes used in modeling heat conduction in upcomer (nacgsr, where nacgsr is
limited to a maximum of 24).

WA4(R) - The initial temperature of upcomer (tidgsr in K).

WS5(R) - The emissivity of exterior surface of upcomer (emsdwn).

WG6(I) - The index identifying material composition of upcomer (imtlac); where
1 = stainless steel (which is the only material currently allowed).

WT7(l) - The index for indicating whether upcomer has annulus cross section or consists of a series of separated air
flow channels arranged in a circle (inflow); where

0 = annulus cross section,

VEL SIAPE amio
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1 = series of separated air flow channels arranged in a circle.

Example input for Card 40030100:
* ridgsr  tawgsr nacgsr tidgsr emsdwn imatlc inflow
40030100 6.0 0.254 8 400.0 0.9 1 1

I98 sl 1320 by SJUL 51 JSicio 32,9 (owadd oyl )l —F—A-Y—0-F

298 Sl o O)5 (pl il jho pl 40030100 )5 s inflow el ST

W1(R) - The outer width (circumferential direction) of an individual channel for air flow at mid-radius of channel
(wbdgsr in m).

W?2(R) - The width (circumferential direction) at mid-radius of gap between the individual channels for air flow
(wgdgsr in m).

W3(R) - The width (circumferential direction) at mid-radius of internal flow area inside individual channel for air
flow (wfdgsr in m).

WA4(R) - The thickness of inner wall (wall facing reactor vessel) of air flow channels (taigsr in m).
WS5(R) - The thickness of outer wall (wall facing downcomer) of air flow channels (taogsr in m).
WG6(I) - The radial node at outer surface of inner wall of air flow channels (nr12ac).

W?7(l) - The radial node at inner surface of outer wall of air flow channels (nr23ac).

Example input for Card 4003120:
* whdgsr  wgdgsr  wfdgsr  taigsr  taogsr nrl2ac nr23ac
40030120 5.08e-2 5.08e-2 3.8le-2 6.35e-3 6.35e-3 3 6

(40030200 <,15) 35,4 4 RELAPS sbyazs 51 pil —F-A-Ye—B-F

W1(I) - The 9-digit number identifying RELAP5 volume connected to bottom axial node of inner surface of upcomer
(ivlvsi).

W2(I) - The 9-digit number identifying RELAPS5 volume connected to bottom axial node of outer surface of upcomer
(ivlvso).

Wa3(l) - The incremental change in number of RELAPS volume going from a given axial node to adjacent axial node
above this node for inner surface of upcomer (invesi).

WA4(1) - The incremental change in number of RELAPS volume going from a given axial node to adjacent axial node
above this node for outer surface of upcomer (inveso).

WS5(I) - The number of axial nodes in structure per RELAP5 volume for inner surface of upcomer (nthndi).

WG6(I) - The number of axial nodes in structure per RELAP5 volume for outer surface of upcomer (nthndo).

VEQ 5 VPO dsio
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W7(l) - The 9-digit number identifying RELAP5 volume connected to bottom axial node for flow area inside
upcomer (ibotac). Omit if inflow = 0 on Card 40030100.

WB8(I) - The incremental change in number of RELAPS volume going from a given axial node to adjacent axial node
above this node for flow area inside upcomer (incrac). Omit if inflow = 0 on Card 40030100.

WO(I) - The number of structural axial nodes per RELAPS volumes representing flow inside upcomer (nthnod). Omit
if inflow = 0 on Card 40030100.

Example input for card 40030200:

* ivIvsi ivlvso

40030200 500010000 500010000

* invesi nthdni nthdno ibotac incrac nthnod
+ 10000 1 1 600010000 10000 1

(40040000 U)U) )-’)o-\-’l-’ S 979 -0-A-Ye-0-¥

WZ1(A) - Eight or less alphanumeric characters used to identify downcomer in output file.
W?2(A) - htgrdncm

Example input for Card 40040000:
* W1(A) W2(A)
40040000 downcomr  htgrdncm

(40040100 w,5) 350l sog0e Clasine —F-A-Ye-0-F
W1(R) - The inner radius of downcomer (ribgsr in m).
W2(R) - The difference between radii of outer and inner surfaces of downcomer (thkdwn in m).
W3(l) - The number of radial nodes in downcomer (ndngsr, where ndngsr is limited to a maximum of 24).
WA4(I) - The index identifying material composition of the downcomer (imtldn); where
1 = stainless steel (which is the only material currently allowed).
WS5(R) - The initial temperature of downcomer (tibgsr in K).
WG6(R) - The emissivity of surfaces of downcomer (emscav).

Example input for Card 40040100:
* ribgsr thkdwn ndngsr imtldn tibgsr emscav
40040100 8.0 2.5e-2 5 1 3500 0.8
(40040200 w)5) 3 ycmels LRELAPS gbapxs ST yiol —Y-A-Ye-0-F

W1(l) - The 9-digit number identifying RELAP5 volume connected to bottom axial node of inner surface of
downcomer (ivlvsi).

VEA 5 VP asio



ANCC-PUB-HM-TN-04-00 &l 46 piiony sl 35 po

ANG

SCDAP/RELAP __iluuslxo oS b bl AV

W2(I) - The 9-digit number identifying RELAP5 volume connected to bottom axial node of outer surface of
downcomer (ivlvso).

W3(l) - The incremental change in number of RELAPS volume going from a given axial node to adjacent axial node
above this node for inner surface of downcomer (invesi).

WA4(I) - The incremental change in number of RELAPS volume going from a given axial node to adjacent axial node
above this node for outer surface of downcomer (inveso).

WS5(1) - The number of axial nodes in structure per RELAP5 volume for inner surface of downcomer (nthndi).
WG6(I) - The number of axial nodes in structure per RELAP5 volume for outer surface of downcomer (nthndo).

Example input for Card 40040200:
&5 ivivsi ivlvso invesi  inveso nthndi nthndo
40040200 500010000 700010000 10000 10000 1 1

(ooa! Aliioes 41— B-F
Slge 5 oasl Alrizes (S 055 oo plosl GLLI lge 5 eyl Ao g5l Joe 40050200 5 40050000 (clacs S s
el ST, Alims (gl oo diesl oyl Al (5l Jde g co I o IS ol il onis Jow Il
o IS A005XXXX (sl 4 oyl Alaims (605,5 c, S olST sl 53,05l 5 52,Yb el 45351, b 3

D90 Jnles 4003XXXX

(40050000 < ,5) Bl bl lge g uoy] dlidmo Joo cymans —)-4-Ve—O-F
W1(A) - Eight or less alphanumeric characters used to identify reactor containment in output file.
W2(A) - htgrcont

Example input for Card 40050000:
* WI1(A) W2(A)
40050000 conearth  htgrcont
(40050100 < ,5) Bl ,bl olgo g (oeos | dlrdoro Wlasino —Y-2-1+-0-F

WZ1(R) - The inner radius of containment (rcigsr in m).

W2(R) - The outer radius of containment and if present, surrounding earth in contact with the containment, (rcogsr
in m). If containment in contact with surrounding earth, set rcogsr to upper bound of radius that heat from reactor
may be transported.

W3(l) - The number of radial nodes in containment and any surrounding material (ncngsr). The number of radial
nodes must be equal to or less than 24.

VEQ 5PV dasio
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WA4(R) - The thickness of liner on concrete at inside surface of containment (thkinr in m). If containment designed
to not have liner, input "0.0".

WS5(I) - The radial node at interface of liner and concrete for case of containment composed of liner, concrete, and
earth; radial node at interface of concrete and containment for case of containment composed of concrete and
surrounding earth (ncmgsr). If containment does not have liner and is not in contact with surrounding earth, input
IIOII.

WG6(I) - The index identifying material in liner of containment (imicon); where

1 = containment has liner composed of stainless steel (which is the only material currently allowed). If containment
does not have a liner, input "0".

WT7(l) - The index identifying material composition of containment (imocon); where
1 = concrete (which is the only material currently allowed).
WB8(R) - The initial temperature of containment (ticgsr in K).

Example input for Card 40050100:
* rcigsr rcogsr ncngsr thkinr ncmgsr imicon imocon ticgsr
40050100 10.0 14.0 12 2.5e-2 2 1 0 300.
(40050110 <,15)  Swos! Aiixo SLSI lasuine —¥-4-Ve—b-F

W1(R) - The thickness of concrete wall of containment (thkcon in m).

W2(l) - The radial node at interface of concrete and earth (nc3gsr). If earth not in contact with containment, input
IIOII.

W3(R) - The emissivity of inner surface of containment (ecngsr).

Example input for Card 40050110:
* thkcon nc3gsr  ecngsr
40050110 1.0 6 0.7
(40050200 & )15)  gos | dlidxo A5 15 mdaw U RELAPS slapxs 1yl —-F-4-10-0-F

W1(I) - The 9-digit number identifying RELAP5 volume connected to bottom axial node of inner surface of
containment (ivlcon).

W2(I) - The incremental change in number of RELAPS volume going from a given axial node to adjacent axial node
above this node (incont).

W3(R) - The number of structure axial nodes per RELAP5 volume (nthnod).

Example of input for Card 40050200:
* ivicon incont  nthnod
40050200 700010000 -10000 1

VEQ 1 VEA asiio
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1. SCDAP/RELAP5-3D Code Development Team, (2003), “SCDAP/RELAP5-3D CODE MANUAL,
VOLUME 1: CODE ARCHITECTURE AND INTERFACE OF THERMAL HYDRAULIC AND
CORE BEHAVIOR MODELS?”, Idaho National Engineering and Environmental Laboratory.

2. SCDAP/RELAP5-3D Code Development Team, (2003), “SCDAP/RELAP5-3D CODE MANUAL,
VOLUME 3: USER’S GUIDE AND INPUT MANUAL”, ldaho National Engineering and
Environmental Laboratory.
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