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2 1 Introduction

SNL interface with APT greatly improved.
APT has full SNL test suite.

APT 1s completing updates through MELCOR 2.2, Rev 11932
(i.e., MELCOR Plugin 2.4.6 doe not include current efforts)

SNL will release updated documentation for Rev 14959, which
will be subsequently addressed by APT




3 | Expanded Support for New Global Variables

GLOB A L Variables B e R e R S
* LIST OF DEFAULT SCs *
e e e e e e e e e e e ke ke o o ok ok ok ok ok

© Environment Variables precedin (WARNING: This list only contains default wvalues,

MELGEN/MELCOR program lnput U not nscessarily the valuss currently besing ussd)
m FhkAAFDECAY HEAT (DCH) PACEAGE %+
yw i = SNAP Interface
Expanded I<e Ord Utlhty _:' *SC3200: ANS DECAY HEAT MULTIPLIER
303200 (1) 1.0 = = : :
o DEFAULTDIRECTORY path © *303201: ENERGY PER FISSION I *‘unsaved - (DEMO, Version 2.1)**
. . p Y 3C3201 (1) FISSION ENERGY — U235 199.0 £= Model Options [+]
o Redirects all output to a directory 8 SC3201(2)  FISSION ENERGY - PU239 210.2 ! ggg;ﬁenser
SC3201(3) FISSION ENERGY — U238 195.32 .AX | Levels [10] =
© MEL HTML*FILE ﬁlename +J *5C3202: DECAY HEAT TIMES L :
: Radial Rings [2
- . . c 5C3202(1) 0.0 ¥ zaiuanu'acméngsl : L
> When present, an HTML file will be generated with each T 503202 (2) 1.0 ¥ Bum [Disabled]
xt edi 503202 (3) 1.5 ) Decay Heat
text edit o
SC03202(4) 2.0 g Lower Head Containment {Disabled}
. - i, sub-Systems [0
o PrintDefaultSC filename 5c3202 (5) 4.0 o 5 oo e
. e . Sl:32 oz (e) 6.0 o B Contral Volumes [8] |
°  Prints all sensitivity coefficient to a file 3C3202(7) 8.0 o [ cavities [1] =
ac3az2n2 (A 1T0.0 —
© Prlntcutrentsc ﬁlename £= Model Options "
) o ) Initial Time ] [P P[=
o Prints current values of all sensitivity coefficients Plot Length 0 "9
RN Control Time Limit
’ IVISUALFILE F-|U:: - t - )SE[AL]CAV MASS{CAVITYF %E :
ot Arguments -1 F
© C.reatfs.a ﬁ(lie tO.EC uSed lf)_y the RlNVisual Utﬂity for Thermal Steady State i True @ False e
visualizing distribution of aerosols ina CV E:MELCOR 2111 Run Areal ABVforWorkshoplA01(CV100)xt Cenditon Sets [olnital conaonsets £/ 9 |-
© NOTEPAD+ + o oo : i [ : o :f Activate ESF Input 2 True ® False P
. . . . e e I e s Default Directory | a2
° When present adds NotePad++ folding directives to the 0 - Bl
output 000 H Enable Notepad++ Charcters | ® On () Off Nl
. Q08 ---bermedemcendonen E&O Reset Cycle Number [ =<unspecified P 1
> NewNcycle integer = so| Ty + File Names
. . = il Di tic Fil [v] |[DEMOGN_v2-0.DIA ]
> Will change the cycle number on restart to value specified 35 2 0061 02 S = = Lt
& 8005 geo: MC Diagnostic File DEMON_v2-0.DIA B
© I{E X \‘/C ORDF*ILE Mam 004 Weon Extended Diagnostic File [l P
) > 0‘03 = Output File DEMOGN_v2-0.0UT Bl
o Prints all plotfile keywords to file E . @R DEMON v2-0.0UT w9
i MGIMC Restart il w
o RESTARTF*ILE filename o 001} de o estart e = L4
: e i s e MG Restart File DEMON_v2-0 RST Lak 3
° Provide name for restartfile and cycle or time for starting Yy ;fy NI EFEREE MC Restart File DEMON_v2-0.RST K]
° EXEC_CFEXFILE fil % e o =
— 1lename Location Plat File vl [DEMON vo-0 PTE | @l

° CF READ/WRITE Exchange file
© PAUSEFILE ﬁlename Current 0 |

° Calculation pauses when file is present




41 Named Comment Blocks

MELCOR comment blocks were added as part
of the code conversion project. In MELCOR
2.1, a block of input can be commented out by
enclosing that block of input within a set of
triple parenthesis.

Comment Blocks can be ‘activated’ through the
following input:
o CommentBlock Record
CommentBlock casel case2 case3
> Command line arguments

melgen i=inputfile c=casel+case2+case3

CommentBlock SBO

PROGRAM MELGEN
(((SBO !Additional comments placed here
...These input records are not ignored

...Else if not SBO, these input records are not ignored

)

((LBLOCA IThis is a large break LOCA scenario
...These input records are ignored

)

Running MELGEN/MELCOR from Console:

85! Launch MELCOR (F:\SVN\TestCases\General_Access\_ShorterRuns\LHC\_PWRLHC.inp) -- Executing EI@
Executables Input Deck Execute  Files
Melcor/Melgen

Intemupt

MELGEN BASE CODE VERSION 2.2 12-17-20
This is an unofficial build.
MELGEN 2.2.14830

1 1L.ICENSING HAS BEEN DISABLED!!!
List of Named Comment Blocks in input deck:

WITHLHC
HOLHC

List all comment blocks to activate (separated by +)
example: Casel+Case2+Case3

Write time and memory use to log

Importing MELGEN/MELCOR into SNAP

Mamed Comment Block Selected
WITHLHC v]
NOLHC []

‘ Select All H Clear |
‘ 0K H Cancel |
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Range Object

The range is an object that is defined once in
the database and then can be referenced by
other control function arguments. The range
specifies an ordered list of objects such a
control volumes, COR cells, materials, or
components

Define a Range:

name type ndim Number
CF_RANGE CVRANGE CVOLUMES 2 30
CONSTRUCT 2
1 CVTYPE='PRIMARY’
2DC
REMOVE 1
1 LowerPlenum

Released in r9541 (January 2017)

W o=— u =

( @ *unsaved - (EXERCISE 7b)**

b

M **unsaved - (PWRTestCase Version2.1)**

8= Model Options
B Condenser
o {3 Core
B Radionuclide
® Burn {Disabled}
B Decay Heat
U Lower Head Containment {Disabled}
G sub-Systems [0]
A Control System [304]
o= ¥[f Control Functions [58]
o= K[ Database Variables [233]
o= [] Tabular Functions [7]
i External Data Files [0]
7€) Ranges [6]
f] Control Range 10 (CORCELLS)
ﬁ Control Range 12 (LOWERPLEMUM)
ﬁ Control Range 13 (UPPERCORE)
E Control Range 20 (CYRANGE)
E Control Range 40 (CWWOLUMES)
E Control Range 40 (TESTREMOVE)
o Ed Coptrol Volumes [8]

[»

-

. i

ft Control Range 10 (CORCELLS) EH
* General [] Show Disabled
Name [CORCELLS @ P
Mumber ‘IU| ™ P
Description =none= ™ ?
Range Type Core Cells |‘r v 7
Construct Criteria | [CONtrol Volumes Nl s

Flow Paths

Remove Criteria |\contrgl Functions Jak s

Heat Structures
Core Cells
Core Components

Materials
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Vector Control Functions Released in r9541 (January 2017)

A range can be referenced by control
functions and control function
arguments. The hashtag (#) that
precedes range specified for the
volume in the CF argument indicates a
range of control volumes rather than a
single volume.

Referencing a Range:

CF_ID '‘CVMass2' 1010 ADD
CF_SAI 1.0 0.00
CFVALR (INITIAL VALUE)
CF_ARG 1
1 CVH-MASS(#CVRANGE,POOL) 1.0 0.0

@ Control Arguments For: CF 10 (CVPoolMasses) X
O | & ¥

Argument Input Index Scale | Additi

Type source Factor|/Const

.| Control CWH-MASS[#CVRANGE' ALL) 2 100 0.0

M **unsaved - (PWRTestCaseVMersion2.1)**

¢ ¥[¥ Control Functions [66]
o ¥ CF 10 (CVPoolMasses)
¢ A[f Connections

¢ XY CF 13 (HSRadFIux)
¢ £[f Connections

¢ A¥ CF 14 (HSRadFlux2)
¢ ¥ Connections

o XY CF 55 (D_TOTALD)
o XY CF 57 (TestCS)

¥[Y CF 71 (OXIDE-FRT1)

XY CF 72 (METAL-FR72)
o XY CF 100 (FRAC-0X)
o XY CF 102 (FOXMAX)
o XY CF 130 (LHFAILURE130)
o X[f CF 199 (SRVOPENFR198)
o XY CF 231 (DP-VACG-BRK231)
o XY CF 232 (VAC-BRK-AZ32)
o XY CF301(ZR LP)

A Connection: CYH-MASS(#CVRANGE ALL)

AY Connection: HS-RAD-FLUX(#HSRANGE LHS)

X Connection: H3-ENERGY-FLUX(#HSRANGEZ')

-

F .

A¥ Connection from CVH-MAS S("#CVRANGE',ALL) to CF 10 (CVP... fh ]

* General ["] show Disabled
Name |unnamed | N ?
Source Component )ﬂf CVH-MASSI#CVRANGE' ALL) H'a ?
Target Contraol )ﬂf CF 10 (CVPoolMasses) H'a ?




7 1 Radiation Enclosures

HS_Rad 4 NET3

1

w

Radiation enclosure model

> Multiple enclosure networks, each with
multiple heat structures defined by the

user.

° Memory dynamically allocated

o User defines all surfaces exchanging radiant

heat

° Matrix of view factors connecting surfaces

° View factors are constants and cannot change

> Does not account for surfaces submerged below pool.

° Participating gas

° Transmissivity accounts for reduction in radiation

between surfaces

° Only 1 CV associated with all surfaces

> Does not account for rising pool in CV (yet)
° User supplies beam length (similar to COR package)

IEM BeamL VF

HS1C  RIGHT EM1 0.5 0.0 0.2 04 &
‘MyLongNamedCF’
HS2C  LEFT EM2 0.5 0.2 0.0 0.3 0.5
HS3C  LEFT - 0.5 0.4 0.3 0.2 0.1
HS4C  RIGHT - 0.5 0.4 0.5 0.1 0.0

Released in r9541 (January 2017)

l/ Surfaces r View Factors

M **unsaved - (Sensithty test A
. o

B Radionuclide

® Burn {Disabled}

Bl Decay Heat

StrHu?utre Surface Surrac(;.-plii;nr:ssivity Surface Emissivity Length (m)
HS 1 (top he... |Left Control Function CF 3 (EM1) 203
HS 2 (walls- . |Left Control Function CF 3 (EM1) 762
HS 3 (vert-int) |Left Control Function CF 3 (EM1) 381
HS 4 (floor) Left Constant 0.65 203
HS 5 (horiz-int)|Left Control Function CF 3 (EM1) 381

| Lower Head Containment {T
i3 Sub-Systems [0]

o= XY Control System [21)

o B4 Control Volumes [2]
E] cavities [0]

o 2 Heat Structures [5]

¢ #' Radiation Enclosures [1]

#' Radiation Enclosure 1 (I

& Il User Defined MCG [9]

e Il User Defined Materials [2]
24 Fuel Dispersal [0]

1 Hydrogen Recombiners [0]

% Fan Coolers [0]
A& Containment Sprays [0]

2 Flow Paths [0]

IAl CCF Model [0]
& Il Transfer Package [0] -

.

“ Radiation Enclosure 1 (NET2) W
* General [ ] Show Disabled
MNetwork Mame INET2 Mk 4
Metwork Mumber | 1| ™ P
Description =Mone= |E| H'a ‘?
Use Line Continuation | " True O False ™7
Ignore Paool i® Yes ) MNo ™ P
Surfaces [5] Valid Values 7




s | Lower Head Components

A new ‘LHC’ (Lower Head and Containment) package
has been added to MELCOR to model a “second lower
head” or a “core-catcher” structure around/about the
COR lower head. This new model calculates the thermal
response of a new LHC structure and debris supported
by this structure. The user specifies the LHC plate
geometry, material, nodalization, etc. as well as CVH
connections and COR/RN interfaces via TP,

LHCNAM LHCNUM
LHC ID ‘TESTLHC® 1 ! LHC structure object name and (optional) sequence number
RADLH HGTLH RADOUT MAXHGT
LHC GEOM 2.9401 1.38 1.632 1.5 | Plate geometry
NREGZ TEMPI
LHC PLATEZ 3 311.0
1 1 0.00318 ‘SS’ |1 node, total thickness 0.003 m, SS

2 5 001717 ‘C®
3 2 0.00318 ‘SS

NREGR

LHC PLATER 2 | Plate radial/transverse nodalization

N NNR DRR CvB IBCB CVvT IBCT

!' 5 nodes equally thick, total thickness 0.017 m,CS
I 2 nodes equally thick, total thickness 0.003 m, SS

1 6 028835 3 ‘CAVITY 3 ‘TESTLHC !6 nodes equally thick,
total thickness 0.28 m
2 3 024750 3 ‘CAVITY’ 3 ‘TESTLHC’ 3 nodes equally thick,

total thickness 0.24 m

IPDHCF
LHC DH ‘UseDCH’ ! Decay heat option
NTPOT RNTPOT
LHC TPl “TP102’ ‘TP602’ ! Out transfer processes (out from COR, out from RNCOR)
NTPIN RNTPIN
LHC TPI ‘TP105’ ‘TP605 !In transfer processes (in to CAV, in to RNCAV)

Released in r9541 (January 2017)

m

unswed lLIp(htedPWRTest( ase\Version2.1)**

F Radlonuchde
® Burn {Disabled}
Bl Decay Heat
IU Lower Head Containment
>_<1I Control System [37]
o~ B Control Volumes [10]
o [] cavities [1]
o 20 Heat Structures [13]
& Radiation Enclosures [0]
o= Il User Defined NCG [9]

o UserDeﬂned Matenals [21]

Lo o 1=
lad Lower Head &G
¥ General ["] Show Disabled ||
Name [TESTLHC e
Enabled ®T OF oY

Lower Head Structure Number

o™ P

<none= |EY] ™ P

Description

|| Radial Regions

(3] Valid Valu. [ Y ][ @

Lumped Parameter Masses [0] Valid Valu..| EY ﬁ ‘?

Miscellaneous Control and Model Parameters | [0] ‘ufalid‘ufalu...E R ?

w [LHC_GEOM] Lower Head Geometry

Plate Curvature Radius 50 (m]: ™ P
Top Plate Surface Height 1.38 (m): ﬁ ‘?
| | outer Radius 25/ m) 4 ||B P
Max Debris Height 135 (m): ™

P [LHC_MLT] Initial Melt Definition and Contents

» [LHC_DH] Decay Heat Control Functions

» [LHC_SF] Parametric Debris Spreading

» [LHC_TPO] Qut Transfer Process Mame

b [LHC_TPI] In Transfer Process Mame

» [LHC_PLATEZ] Lower Head Plate Axial Record

‘I ¥ [LHC_FAI] Lower Head Failure Modeling Parameters

[4]




9 I CAVITY Changes

ASCII

CAV_SP (Parametric Debris Spreading)

CAV_U (Misc. Control and Model
Parameters

> WATINGR
o ERUPT
> MEVAL

Support for new CF arguments
> CAV-VISLAY
> CAV-RADT

Released in r9541 (January 2017)

SNAP

M “*unsaved - {unnamed)**
5= Model Options
EF Condenser
o f core
P Radionuclide {Disabled}
® Burn {Disabled}
B Decay Heat {Disabled}

&5 sub-systems [0]
o ¥[f Control System [0]
BEH contral Volumes [0]
o ] cavities [1]
El cavi
20 Heat Structures [0]

ll Lower Head Containment {Disabled}

[«

.

[Elcavi oy il

VWater Ingress Model ® On () Off ™ P

Melt Eruption Model ® 0on ) Of P

|4

CAV Sensitivity Coetticients
o 2302: Melt Viscosity Enhancement

° 2303: Internal Debris Spreading Model
Coefficient

° 2309: Heat Transfer, Layer Bulk to

Interface/Added support for the HTRINT
on top crust flag.

o 2312: Tteration Method Selector for CCSURF

° 2315: Melt Eruption and Water Ingress
Parameters

Gy LV B

L
© Value Selector x

(W TMI_COMPARE.med - (unnamed)

i NEPT_5006.med - (unnamed)

1" **Test_Inew.med - (DEMO, Version 2.1)**

& Sprayer Variables [0]
B Decay Variables [0]
D'! Recombiner Variables [0]
B Fan Cooler Variables [0]
o [ cavity variables [5]
[E] cAV-WASS(CAVITY FE)
[E] CAV-MASSCCAVITY NIy
[E] CAV-MASSCCAVITY' U)
[E] CAV-MASS(CAVITY ZR)
[7] CAV-ACTIVE(Unknown)

Select Variable Type E
(CRUSTT - The thickness of the frozen crust| + |

ITSURF --- The temperature of the upper surf;
MASSERR — The total mass error inside a c:

ENERGYERR -— The total energy error inside
ICPUT --- The total CPU time used in the cavil
ICPUC - CPU time used for computation in tl
VISLAY - Viscosity of layer.

RADT —— Time-dependent melt debris radius
4] Il | [*]

(W quench_model.med - (unnamed)

ET

m

o Il Transfer Package [0]
o 4% Sensitivity Coefficients [0]

o 82 Job Streams [1]
¢ <@ Connections [1]

¢ 4k Numerics [2]

*‘unsaved - (unnamed)**
U

¥ Cases [0]

#[f Control Connections [0]
¥ Fan Connection [0]
#+ Flow Connection [0]
A& Spray Path Connections [0]
& Sprayer Connection [0]

o %2 Stream Connections [1]

0 Create a Sensitivity Coefficient

Coefficient Type  |CAV (2300 - 2388)

= Custom Sensitivity Coefficient =

2300 Ablation Enthalpy

2302 Melt Viscosity Enhancement

2303 Internal Debris Spreading Mode! Coefficient
2306 Heat Transfer, Above M

2309 Heat Transfer, Layer Bulk to Interface

2312 lteration Method Selector for CCSURF

2315 Melt Eruption and Water Ingress Parameters
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General Radioactive
Decay Chain

Sources and losses

Nl_)Nz_)Ng_)...Nj_)...Ni

i-1
j=1

dN;
dt

et

i
Solution Ny(£) = A2, ---Ai_lNl(O)z —
j=1 Hki]( L ])
3E+17
2 SE417 Dashed curves for
\ radioactive decay
N only (no build-up from
. 2E+17 VW parent radio nuclides)
E \ \
™
'§1.5E+1? h \\ \
"‘3 \ \
<L NS
1E+17 - = —~
—r*e83 (T1/2=1.83r) ™
-~ -
SE+16 | = > oo S
Se-83(T1/2=22.3m) S -a =
0 T I | | 1
0 5000 10000 15000 20000 25000 30000

Time [s]

BONUS Model: Bateman Equations for Activity Calculations

Isobaric 3 and ¥ decays of
fission products are
considered

Thermal neutron capture also
taken 1nto account

Daughter products defined in
file I*gpchams.in

° Plagement of chains is
arbitrary

° Coupled chains should follow

each other

83

Se Br
Se* Br

Br Kr* Kr
Kr* Kr

Kr

.999754
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o DCH ACT - Activity Calculation Options

DCH_ACT ON OLD
°c DCH SUR - Output Activity Data
DCH_SUR 1!n type name ikey
1 CVH 'CV110-CORE' ALL

> DCH_RCT - Reactor Type/Added support
for the FILE and BLOCK words.

Initlnventory.in can contain multiple inventories. This user input

specifies which inventory (Reactor type) to use:

!

Reactp file block

DCH_RCT

PWR FissProd.in 'REACTOR_PWR'

O = = @ O KB wmh = o

m =~ = =5 ® ® o S ® ® o Mm
1 1

00 00 00 00O 00 » O

TOR_PWR

5:6/7:89 0 1 2 34 56
0 4. |0/6iEi- 0} 1
1 1. |3/1Ei-  0i5
1 6. |8 1Ei- 01
2 1. |0/4Ei+i0i0
3 1. |7 8Ei- 05
83 7. 17 4Ei- 107
3 2. |2/0Ei- 0 4
8 3 1. 6/ 7Ei-10 4
3 1. |6/4E+ 00
4 2/3Ei- 106

Support for New BONUS Input

|||||||||||||

l Burn {Dlsabled}
@] Decay Heat

i@ Sub-Systems [0]
o= Eﬂ’ Control System [33]
o B4 Control Volumes [8]
o [E] Cavities [1]

d Lower Head Containment {Disabled}

.

B Decay Heat 45 9
Enabled ® True ) False ™7
Description =none= E ™ e
Default Scheme L] ™ 7
Reactor Type [PWR] Pressurized W... |w f'a ‘?
Initial Inventory File Ref. : vFormatiFissProd.in| S H'a ?
Initial Inventory Data Block ] ™7
Shutdown Flag [0] Constant - ™Y
Shutdown Time | D.D| Esll:l ™ P
Operating Power | 3.142E9) |[W]||:| ™ P
Whole Core Decay L] ™7
Decay Elements [0] Defined Elements f'a ‘?
RN Classes [171RN Classes sk
Mormalization Flag Ll ™7
Activity Calculation [1] Cn H'a ‘?
Activity Calculation Input Format | |[0] Cld - H‘E ‘?
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