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Abstract

DCH package, which 1is one of thermal-hydraulic packages in MELCOR, has been
restructured for the MIDAS computer code. MIDAS is being developed as an integrated
severe accident analysis code with a user-friendly graphical user interface and
modernized data structure. The data structure of the current MELCOR code using
FORTRAN77 causes a difficult grasping of meaning of the variables as well as waste of
memory. New features of FORTRAN9O make it possible to allocate the storage dynamically
and to use the user-defined data type, which lead to an efficient memory treatment and
an easy understanding of the code. Restructuring of the DCH package addressed in this
paper includes module development, subroutine modification, and treats MELGEN, which
generates an initial data file, as well as MELCOR, which is processing a calculation.
The results of the modified code are verified against those from the existing code. As
the trends are similar to each other, it hints that the same approach could be extended
to the entire code package. It is expected that code restructuring 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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database subroutine DCHDBC
subroutine DCHDBD subroutines comment argument pass . DCH
(1) DCH 1
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real
CVH DCH COR .. Last pkg scratch “yﬁgﬁ?ﬂ_J variables
T
IRDCHF
1 1DCHN
<
i integer
CVH DCH COR .. Last pkg scratch “P?H??Q_J variables
T
1 1DCHF
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logical
CVH DCH COR .. Last pkg scratch “PPH??ﬁ_j variables
T
ILDCHF
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i character
CVH DCH COR .. Last pkg scratch “P?H??q_j variables
T
ICDCHF
1.1
*- INCLUDE DCHDB
C
C COMMON WITH POINTERS TO BEGINNING OF DECAY HEAT DATA BASE
C

COMMON /DCHDB/  IRDCHF , IRDCHN , TIDCHF , TIDCHN ,
1 ILDCHF , ILDCHN , ICDCHF , ICDCHN

2. DCH 1




(2) DCH 2
2 , subroutine
* XyzPNT' common block , 4 data type
database DCH
3
DCH subroutine
, DCH DCH data  DCH
RN1 ;
DCH MELCOR
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C
C
C
C

C
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- INCLUDE DCHPNT
COMMON BLOCK WITH DECAY HEAT DATABASE POINTERS

OO WN -

SET UP BY JOHN ORMAN
VERSION 1.06 12/1/86

COMMON /DCHPNT/

*kkk

**x%k  CLASS POINTERS  ****

MFPCNM, MFPCID, MCLSMS, MCLSEL, MCLEPT, MCLELM,
MDCHET, MDCTIM, MTIMDH, MTMDHL, MTDALL,

MCLSPB, MCLSPE, MCLSPO, MCLSPN,

NDFPCL, NDELEM, NDDCTM, NDTDAL,

NFPCLS, NELEMS, NDCTIM, NTDALL,

10SDCH

CLASS POINTER DESCRIPTIONS A

***% POINTERS TO DATA ARRAYS ***

MFPCNM
MFPCID
MCLSMS
MCLSEL
MCLEPT
MCLELM
MDCHET
MDCT IM
MT IMDH
MTMDHL
MTDALL
MCLSPB
MCLSPE
MCLSPO

MCLSPN

FISSION PRODUCT CLASS NAMES - VARIABLE NAME = FPCNAM
FISSION PRODUCT CLASS 1D NUMBERS - VAR. NAME = IFPCID
FISSION PRODUCT CLASS MASS - CLSMAS
ELEMENTS IN EACH FISSION PRODUCT CLASS - CLSELM

INDEX INTO CLSELM FOR FIRST ELEMENT IN EACH CLASS - 1
NUMBER OF ELEMENTS IN EACH FISSION PRODUCT CLASS - NC
DECAY HEAT POWER FOR EACH CLASS FOR EACH TIME POINT -
PROBLEM TIMES FOR DECAY HEAT POWER TABLE (DECHET)

FOR EACH CLASS - DECTIM
POINTER TO BEGINNING TIME AND DECAY HEAT POWER IN TAB
DECTIM AND DECHET FOR EACH CLASS - ITIMDH

LENGTH OF TIME AND DECAY HEAT POWER TABLES FOR EACH C
LTIMDH
POINTER TO BEGINNING OF TIME-DECAY HEAT POWER TABLE F
SUMMATION OF ALL CLASSES - TMDHAL
POINTER TO CLASS DECAY POWERS PER KG AT BEGINNING OF
TIME STEP - CLSPWB
POINTER TO CLASS DECAY POWERS PER KG AT END OF PRESEN
TIME STEP - CLSPWE
POINTER TO CLASS DECAY POWERS PER KG AT OLD PROBLEM T
CLSPWO
POINTER TO CLASS DECAY POWERS PER KG AT NEW PROBLEM T
CLSPWN

3. DCH 2
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MELCOR 1.8.4 , FORTRAN9O
MELCOR FORTRAN9O
(derived data type)
4
Real Integer Logical Character
Unused Unused Unused Unused
SCRATCH SCRATCH SCRATCH SCRATCH ‘[]; Dynamic
I
X
DCH DCH DCH DCH ‘[]; Dynamic o
MP MP MP MP T:T'Dynwﬂm
. ' ' ' ‘[]> Dynamic
[ 17 ]11 Dynamic
[ ce ]Il Dynamic
[wp J[1 Omanc 2
S
Yy
DCH 7 FISSION PRODUCT CLASSES | L1 pynamic 3
o
PROBLEM TIMES FORDECAY HEAT DATA | J:L Dynamic
DECAY HEAT PAIRSCLASSSUMMATION | ﬂ Dynamic
ELEMENTSFORALLHS&ONPRODUCTCLASS|J:L Dynamic

Il oynamic

DCH , DCH
, . MELCOR

subroutine, DCH 80 subroutine DCH



subroutine 130 ,

subroutine [4,5].

3.1
Subroutine DCHDB1, DCHDB2, DCHDB3, DCHDBE, DCHDBC, DCHDBT
DCHDBY, DCHDB4, DCHDBF, DCHDBD, DCHDBU
subroutine DCHPS2, DCHDB5, DCHEDT, DCH3PT
(local variable) . 2

3.2 Subroutine

Subroutine [8,9]
MELCOR FORTRAN90
[11]-
DCH subroutine , argument
subroutine 30 , subroutine
subroutine local variable argument
dimension array
1

(MELtoMID)

subroutine DCHDBZ,

DCH

FORTRAN77

member variable

MODULE DCH_MDL

! FAxxkAx DECAY HEAT GLOBAL DATA  xarxsk
INTEGER :: NDFPCL, NDELEM, NDDCTM, NDTDAL, &
NFPCLS, NELEMS, NDCTIM, NTDALL, NDCH_FLAG

TYPE DCH_C1 ; SEQUENCE
CHARACTER(LEN=32) :: FPCNAM
INTEGER :: IFPCID, ICLEPT, NCLELM, ITIMDH, LTIMDH
REAL ::  CLSMAS, CLSPWB, CLSPWE, CLSPWO, CLSPWN
END TYPE
TYPE (DCH_C1), ALLOCATABLE :: DCH_CL(:)

TYPE DCH T1 ; SEQUENCE
REAL ::  DECHET, DECTIM
END TYPE
TYPE (DCH_T1), ALLOCATABLE :: DCH_TM(:)

1 *%xxxsx DCH : DECAY HEAT PAIRS CLASS SUMMATION s
TYPE DCH_T2 ; SEQUENCE
REAL ::  TMDHAL
END TYPE
TYPE (DCH_T2), ALLOCATABLE :: DCH_TMP(:)

TYPE DCH E ; SEQUENCE
CHARACTER(LEN=2) :: CLSELM
END TYPE
TYPE (DCH_E), ALLOCATABLE :: DCH_EL(:)
1

END MODULE DCH_MDL
1

! FAxxAAx DCH - NUMBER OF FISSION PRODUCT CLASSES — *#axx*

*hkkkhkkk

I ek DCH : NUMBER OF PROBLEM TIMES FOR DECAY HEAT DATA

*kk

I kekx DCH : NUMBER OF ELEMENTS FOR ALL FISSION PRODUCT CLASS




1. Array

FPCNAM(NDFPCL) DCH_CL(NDFPCL)%FPCNAM
IFPCID(NDFPCL) DCH_CL(NDFPCL)%IFPCID
ICLEPT(NDFPCL) DCH_CL(NDFPCL)%ICLEPT
DECHET(NDDCTM) DCH_TM(NDDCTM)%DECHET
DECTIM(NDDCTM) DCH_TM(NDDCTM)%DECT IM
TMDHAL(NDTDAL) DCH_TMP(NDTDAL)%TMDHAL
subroutine . Subroutine DCHCFD
( 6), subroutine DCHCGE
( 7).

argument

<> subroutine DCHCFD

SUBROUTINE DCHCFD (

c INPUT
TIME,
MAXREL , XREALX,
MAXINT , INTEGE ,
MAXCHR , CHARAC ,
MAXLOG , LOGICA ,
c OUTPUT

6 TOTPOW )

a b wnN e

CALL DCHCFE(
C INPUT
1 TIME, INTEGE(MFPCID), XREALX(MCLSMS), NDFPCL, NFPCLS,
C OUTPUT
2 TOTPOW)

RETURN
END

<> subroutine DCHCFD

! SUBROUTINE DCHCFD (TIME, MAXREL, XREALX, MAXINT, INTEGE, MAXCHR, &

! CHARAC, MAXLOG, LOGICA, TOTPOW)

SUBROUTINE DCHCFD (TIME, TOTPOW)
!
!

CALL DCHCFE (TIME, TOTPOW)
! CALL DCHCFE (TIME, INTEGE (MFPCID), XREALX (MCLSMS), NDFPCL, &
! NFPCLS, TOTPOW)
!

RETURN

END SUBROUTINE DCHCFD

6. Subroutine DCHCFD




<> subroutine DCHCFE

SUBROUTINE DCHCFE(
TIME, IFPCID, CLSMAS,
NDFPCL,
NFPCLS,
TOTPOW)

g~ Wk

TOTPOW = 0.0DO
IF (NFPCLS .GT. 0) THEN
C POWER FROM FISSION CLASS
DO 2001 ICLS = 1, NFPCLS
TOTPOW = TOTPOW + DCHCLS(IFPCID(ICLS), TIME) * CLSMAS(ICLS)
2001 CONTINUE

C
ENDIF
C
RETURN
END

<> subroutine DCHCFE

SUBROUTINE DCHCFE (TIME, TOTPOW)
! SUBROUTINE DCHCFE (TIME, IFPCID, CLSMAS, NDFPCL, NFPCLS, TOTPOW)
1

USE DCH_MDL

TOTPOW = 0.0DO
IF (NFPCLS.GT.0) THEN
! POWER FROM FISSION CLASS
DO 2001 ICLS = 1, NFPCLS
11 NOTICE: Converted by MELtoMID

! TOTPOW = TOTPOW + DCHCLS (IFPCID (ICLS), TIME) * CLSMAS (ICLS)
TOTPOW = TOTPOW + DCHCLS (DCH_CL(ICLS)%IFPCID, TIME) * &
DCH_CL(ICLS)%CLSMAS
2001 END DO
1
ENDIF
!
RETURN

END SUBROUTINE DCHCFE

7. Subroutine DCHCFE

DCH data  DCH RN1(8 subroutine)
, subroutine
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