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Abstract

In order to develop a template for the MIDAS computer code, current data saving and transferring
methods used in MEL COR are addressed first, and then a restructured module for the SPR package has been
developed to be applied to MELCOR. The current MELCOR code ensures a fixed-size storage for four
different data types, and manages the input-dependent data size by storing the data on the stacked packages.
It uses pointer to identify the variables between the packages. This technique causes a difficult grasping of
the meaning of the variables as well as waste of memory. New features of FORTRAN90, however, make it
possible to alocate the storage dynamically and to use the user-defined data type, which lead to a
restructured module development for the SPR package. An efficient memory treatment and an easy
understanding of the code are the benefit from this developed module. The validation of the template has
been done by comparing the results of the modified code with those from the existing code, and it is
confirmed that the results are the same. The template for the SPR package hints the extension of the
template to the entire code. It is expected that the template will accelerate the code domestication thanks to
direct understanding of each variable and easy implementation of modified or newly developed models.
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USER INFUIT (MELIN)
STOP (MELSTE)

USER INFUT (MELGIN) STATUS (WMELITAT)
\ USER DEFINED(EDFIH) HISPLT
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TERMINAL
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DIAGNOSTIC (MEGDLA) OUTPUT (MELOUT)
MESSAGE (MELMES)
DIAGNOSTIC (MELDLA)
EXTENDED DIAGHOSTIC extDLAG)
MAIL (MELMAIL)
USER DEFINED (EDFQUT)
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MELCOR Data problem size Dynamic data  Fixed size data , time
Old/New Single value . data
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- XREALX : floating point variables (500,000 array)
- INTEGE : integer variables (50,000 array)
- LOGICA : logical variables (5,000 array)
- CHARAC : character variables (30,000 array)
«C 2
CVH | HS COR . Last pkg Scratch
Start of End of
Database Database
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RUN SCRATCH

Last EDIT
CVH HS COR - PLOT unused
pkg SCRATC DUMP

H

1 IRxyzF IRELCS IRELES
* Xyz: name

* XREALX array ( 3 array INTEGE, LOGICA, CHARAC )

3. scratch

CVH < Xyz COR cen Last pkg scratch XREALX

g

. Time “old” values “New” values
independent

Xxyz

IRxyzN
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SUBROUTINE xyzDBC
*- INCLUDE BLANK
COMMON /DBREAL/ NEDREL, IRELCS, IRELES
COMMON/ |/ DREALX(NUMREL/2)
DOUBLE PRECISION DREALX C
DIMENSION XREALX(NUMREL)
EQUIVALENCE (XREALX(1), DREALX(1))
DOUBLE PRECISION VREALX(NUMREL/2)
EQUIVALENCE (VREALX(1), DREALX(1))
*- INCLUDE xyzDB
COMMON /xyzDB/ IRxyzF , IRxyzN , lIxyzF , lIxyzN ,
1 ILxyzF , ILxyzN , ICxyzF , ICxyzN
CALL xyzDBD(
1 1RxyzN , XREALX(IRxyzF) ,
21IxyzN , INTEGE(lIxyzF) ,
31LxyzN, LOGICA(ILxyzF),
41CxyzN, CHARAC(ICxyzF), . ..)
C
RETURN
END
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SUBROUTINE xyzDBD (
1 NxyzR, Rxyz,

2 Nxyzl , Ixyz,
3 NxyzL, Lxyz,
4 NxyzC, Cxyz,...)
C
DIMENSION Rxyz(NxyzR), Ixyz(Nxyzl), . ..
C

*- INCLUDE xyzPNT
COMMON /xyzPNT/ Nvarl, Nvar2, ...

CALL xyzRUN (Nvarl, Rxyz(lvarl), Nvar2,Ixyz(lvar2), . . .

RETURN
END
6.2 database subroutine
Database argument
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SUBROUTINE xyzRUN(
1 Nvarl, varl, Nvar2, var2, . . .)

C
DIMENSION varl(Nvarl), ...
C
C FROM HERE ON, SIMPLY USE varl AND var2.
C FORGETTING ALL DETAILS OF WHERE AND HW THEY ARE STORED.
C
CALL xyz...
C
RETURN
END
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*- INCLUDE xyzDB

C POINTERS TO xyz PACKAGE DATABASE
COMMON /xyzDB/ IRxyzF, IRxyzN, lIxyzF, lIxyzN,
* ILxyzF, ILxyzN, ICxyzF, ICxyzN

C

8.1




IRxyzN

- ®
CVH Xyz COR cen Last pkg scratch : XREALX
IRxyzF
I1xyzN
- ®
CVH Xyz COR cen Last pkg scratch : INTEGE
lIxyzF
ILxyzN
- ®
CVH Xyz COR cen Last pkg scratch : LOGICA
ILxyzF
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- ®
CVH Xyz COR cen Last pkg scratch : CHARAC
ICxyzF
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COMMON /SPRPNT/  MSPJINM, MKCVFM, MKCVTO, MIFRSP, MFRSPT,
1 MIVOLF, MIVOLT,
2 MSPNUM, MSPNAM, MIVOL,
3 MSPCON, MONOFF, MSRCVL, MFALLS,
4 MTDROP, MTMPCF, MSPFLO, MFLOCF, MSPFLA,
5 MVWFRQ, MSRCJIN, MSRCSZ,
6 MDIAMO, MDRFRQ, MFLORT, MFLRTA, MDRPMS,
7 MSPCVL, MTOTVL, MFALLH, MCAROV,
8 MHTTRN, MMSTRN,
9 MCVISM, MSPSMP, MCVSUM, MXSUMP,
A MSMPHT, MSMPMS,
B NDSPSR, NDSPVL, NDSPJN, NDSPSM, NDSUMP,
C NSPSRC, NSPVOL, NSPJUN, NSPVSM, NSUMPS,
D MXSPSZ, MXSPJN, MIFDRY, MLDRYO, MLDRYN,
E MCVLSR, MCVXSR, MHEXCO, MHEXCN, IORSPR,
F MELDRY, MELWET, IOLSPR
10. SPR 2
SPR subroutine




(3) SPR data

SPR data SPR RN2 subroutine RN2LAM
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MODULE SPR_MDL

! *#xxx SPRAY GLOBAL DATA **sx
! (SPRAY JUNCTION DATA)




REGER AN NABIEMRsPTR: )
(SPRAY SOURCE DATA)

INTEGER :: NDSPSR, NSPSRC, MXSPSZ, MXSPIN
(SPRAY VOLUME DATA)

INTEGER :: NDSPVL, NSPVOL
(SUMP DATA)

INTEGER :: NDSPSM, NSPVSM, NDSUMP, NSUMPS

Frxxkx SPRAY JUNCTION DATA  *****
TYPE SPR_J ; SEQUENCE

END TYPE

INTEGER :: ISPINM, KCVFM, KCVTO
REAL(8) :: FRSPTI

TYPE (SPR_J), ALLOCATABLE :: SPR_IN())

! *xek SPRAY SOURCE DATA  **kx
TYPE SPR_SL; SEQUENCE

TYPE (SPR_S6), ALLOCATABLE :: SC_SPR()
END MODULE SPR_MDL

11.
1.2 array

FRSPTR(NDSPVL, NDSPVL)
FRSPTR(NDSPVL,
NDSPVL) SPR_SR(NDSPSR)%JINC(M X SPIN)%lV OL

FR
IVOLFR(MXSPIN, SPR_SR(NDSPSR)%JINC(M X SPIN)%lV OL
NDSPSR) TO
IVOLTO(MXSPJIN, SPR_SR(NDSPSR)%SR_SZ(MXSPSZ)%DI
NDSPSR) AMO
DIAMO(MXSPSZ, SPR_SR(NDSPSR)%SR_SZ(MXSPSZ)%D
NDSPSR) RFREQ
DRFREQ(MXSPSZ, SPR_SR(NDSPSR)%SR_SZ(MXSPSZ)%FL
NDSPSR) ORTO
FLORTO(MXSPSZ, SPR_SR(NDSPSR)%SR_SZ(MXSPSZ)%FL
NDSPSR) ORTA
FLORTA(MXSPSZ, SPR_SR(NDSPSR)%SR_SZ(MXSPSZ)%D
NDSPSR) RPIMS
DRPIMS(MXSPSZ, SC_SPR(MXSPSZ)%VL(NDSPVL)%TDFL
NDSPSR) o
TDFLO(MXSPSZ, NDSPVL) | SC_SPR(MXSPSZ)%VL(NDSPVL)%DIAM
DIAMF(MXSPSZ, NDSPVL) | F
TDFIN(MXSPSZ, NDSPVL) | SC_SPR(MXSPSZ)%VL(NDSPVL)%TDFI

N

index
index
index
index
index
index
index
index
index
index

array




2. Subroutine

Subroutine SPRY VL ( )

2 TRHTSP,TRMSSP,VSPSMM,V SPSME,

DO 10 ISPR = 1,NSRCSZ
DIAMF(ISPR) = DIAMI(ISPR)

TDFIN(ISPR) = TDINIT(ISPR)
10 CONTINUE

RETURN
END

SUBROUTINE SPRYVL (DT,NSRCSZ,CAROVR,TDINIT,DIAMI, TDFLO,DRPIMS,
1 ZTOT,PTOT,PPSTM, TBULK,ENTSTM,CVVOL ,DIAMF,TDFIN,

3 XMASS, NUMMAT, NSEC, XMSEC, IICLS, HPART, XLMDAV, XLMDAA)

Subroutine SPRY VL ( )

NSEC, XMSEC, IICLS, HPART, XLMDAV, XLMDAA)

! INITIALIZE FINAL DROP DIAMETER AND TEMPERATURE

DO 10 ISPR = 1, SPR_SR(ISPATH)%NSRCSZ
SC_SPR(ISPR)%VL(ISVOL)%DIAMF = SC_SPR(ISPR)%DIAMI

SC_SPR(ISPR)%VL(ISVOL)%TDFIN = SC_SPR(ISPR)%TDINIT
10 END DO

RETURN
END SUBROUTINE SPRYVL

SUBROUTINE SPRYVL (DT, ISVOL, ISPATH, ZTOT, PTOT, PPSTM, TBULK20, &
ENTSTM, CVVOL, TRHTSP, TRMSSP, VSPSMM, VSPSME, XMASS, NUMMAT, &

FORTRAN90
FORTRANT77 MELCOR
, library  execution file .
TLOFW , TLOFW 100
FORTRANT77 MELCOR FORTRAN90
, ( 13)
MELCOR SPRMELCOR SPR
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Total power in core (GW)

SPR heat transfer rate (MW)

CONTAINMENT(DOME) TEMPERATURE (K)

Pressure (Inn-shell) (kPa)
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