SMART &4 == TASS/SMR T5# 7| #
Restructuring of the Driver for TASS/SMR, SMART Analysis
Code
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Abstract

TASS/SMR is under development by implementing the newly developed thermal
hydraulic models for the integral reactor, SMART. The data structure of TASS
utilizes external files, which could result in difficulties for the code maintenance and
an easy understanding of the code. The driver for TASS/SMR was rewritten for the
use of Fortran 90 advanced features, such as dynamic memory management and user
defined derived type. The input structure of TASS changed from the interactive
method to card numbered system. Also the output process of TASS reformed by
removing the utility program. The validation of the TASS/SMR driver was performed
by the comparison of results. The use of the revised TASS/SMR driver is expected

to accelerate code development process as well as improve user friendliness.
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2.1 TASS driver

TASS F LA A&3lE &
(“header.h”) oA EAde] wet 8
otk A7) e sdoel 7t Bz g o)A include® Al Hi AAE AEEE WsE 7

Zho] Bz g gdo|a] Aoy w Z8E 8 /Mo dx9 wjdy EQUIVALANCE &< =3}

REAL CHGS_RCS_FLOW ( 4)
EQUIVALENCE ( CHGS_RCS_FLOW LRCS (30289))
REAL CHGS_RCS_ENTH

EQUIVALENCE ( CHGS_RCS_ENTH LRCS (30293))
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2.2 TASS/SMR driver
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module all
I A=A (derived type VAR_.COM) +% A&
!
type var_com
character (len=32) :: Iname = ' '
character (Ilen=2) :: var_type = ' '
integer :: dim =

integer :: dl = 0
integer :: d2 = 0
integer :: d3 = 0

integer :: con_f =
end type var_com

!
I A=A (derived type VARI) 7% XAAE
!
!

type vari
type (var_com) var
real, pointer :: real_sgn => null ()
real, pointer :: real d1(:) => null (), real_d2(:,;;) => null(), real_d3(:,;:) => null()
integer, pointer :: int_sgn => null ()
integer, pointer :: int_d1(:) => null 0O, int_d2(:;)) => null(), int_d3(:,;:) => null()
logical, pointer :: lo_sgn => null ()
logical, pointer :: lo_d1(:) => null O, lo_d2(:,}) => null(), lo_d3(,::) => null()
character (len=70), pointer :: chr_sgn => null ()
character (len=70), pointer :: chr_d1(:) => null ()

end type vari

type (vari) xxx (1500)
end module all

module common_data
I

! able to dynamically allocate the maximum node number simulated here

integer, parameter :: n_node = 100
| able to dynamically allocate the maximum path number (inculding momentum+non-momentum)
simulated here

integer, parameter :: n_path = 200
| able to dynamically allocate the maximum momentum path number simulated here integer, parameter
* n_mom_path = 150

real, target @ NODE_AREA ( n_node )
real, target : NODE_HEIGHT ( n_node )
real, target : N_BOT ( n_node )

real, target @ N_HEAT_XFER_LIQ ( n_node )

end module common_data

subroutine var_init
use all
use common_data

xxx( 19)% var = var_com ("NODE_AREA ""RE”, 1, n_node, 0, 0, 52)
xxx( 19)%real_dl => NODE_AREA




xxx( 20)% var = var_com ("NODE_HEIGHT ""RE", 1, n_node, 0, 0, 51)
xxx(  20)%real_dl => NODE_HEIGHT

xxx( 21)% var = var_com ("N_BOT ""RE”, 1, n_node, 0, 0, 51)
xxx( 21)%real_dl => N_BOT
xxx( 22)% var = var_com ("N_HEAT_XFER_LIQ ""RE”, 1, n_node, 0, 0, 43)

xxx( 22)%real_dl => N_HEAT_XFER_LIQ

end subroutine var_init
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3.1 TASS
TASS ZEJA = dHLA o2 AFEA7E consoleol W 39S F3ko] Tl
3 4= 3 job control “Hilr*—, (interactive) 2.2 A #3teE = WA

7129 9 o% ww oow ok

CORE_HT_AREA= 821.34
CHT_NNOD_BO= 12
CHT_NNOD_FC= 12
CHT_NREGIONS_RAD= 5

TIME_SCALE=0.005

CTL_TIME_STEP = 0.005

GO 100.

SNAPSHOT (SMART_STEADY, replace) STATIC (SMART_STEADY replace)
quit
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s et 7t HETF Fojd ghs dFA o ® (batch) $lo] AHPshe HAES A
£33 Atk TASS ZE=9 ¥ o]

controDell tiate] 7t= WSS Fojsto] YHs dest A F Ud=E stgh ol F
7t Fxzaolle 4 7] (card_input.f90, card_input_check.f90, card_read.f90,
card_read_control.f90) o]t}

! problem type rest file name
100 stdy

! time step control
! start time  time_card_number

1000 0. 5

1001 10. 0.0005 1.0 10.

1002 60. 0.001 1.0 10.

1003 160. 0.005 1.0 10.

1004 260. 0.01 1.0 10.

1005 661. 0.01 1.0 10. smart_steady

Iplot control-———---——----—
2000 5

2001 CTL_CORE_POWER_FRACTION
2002  SMR_SG_AREA_FACTOR(1)
2003  PRESS(3)

2004 CHT_TEMP_COOL(1)

2005 RCS_CHT_FLOWIN

! name_node n_hetero ne_candidate non_eq_state
200101  Core F 0 0
! node_area node_height n_bot n_geom
200102 1.64220 2.40000 1.24600 0
! press press_stm
200103 1.500000E+07 0.00000
! temp_liq temp_stm
200104 563.00000 0.00000
! levl_mix
200105 2.40000
! n_heat_cap n_heat_xfer_liq n_heat_xfer_stm
200106 1.928280E+07 36096.9 28978.5
end
E=F 4 A Aol G gt AA oed 492 AsnE st
o]x TASS m= & 4
DBADD= 202, 30288, 2031, 7%0,  10x0, 100, 4010, 9*0\
9x0, 75, 40%0, 8«0, 12546, 1326
DBCOM-= 4, 4, 6, 7+0 10*0, 100, 4, 9*0\
90, 6, 40%0, 8«0, 1, 6
ELEMS= 1, 1, 1, 1, 1, 2, 2, 1\
3, 3, 1, 1, 1, 1, 186%0
NAE TASS/SMR #ZE 42 4




400600 "T-control variable”

400601 6 2 SUB GROUT() GROUT(5)

400602 DIV 1 3.0

400700 "N-control variable”

400701 7 2 SUB CTL_CORE_POWER_FRACTION GROUT(4)

400702 MULT 1 50.0
400800 "T+N control variable”
400801 8 1 ADD GROUT(6) GROUT(7)

Fhm 1203 FPRT Ak W AEs Fo A% Wsd #8 gs ASCH
Felel Az AP F F YRS e Aol EYHAT TASS/SMR 2Ee] A

Ae 19l 3o veb )
33 Z=° H=

[

QA 23t

H
stRleon, 2 4

©

= FEAe WA g A5 o2 TASS 75A4E AHET =
TASS/SMR 525 AH&S W&o m2s 4= ALt A3& 4]
H7F Aol S gl

=

4. A&
g @Az ok 4 JssHel ALEE TASS #EE SMART 9429 ohd 9 4
Al Al AFEsty] flstel S Jie] Xd Fol vk TASS/SMR #: 7hEs &9

A 371 91ste] T WAl FEAA vskel o] Fol A

@ Fortran77 .2 2 ¥ TASS FE=ZE Fortran90 formatel]l A A Z o] compile 3}

E
o,

@ oF Fxyds F3 HFHY 21 WAS pointer, targetS A& WA o=

® 98 FAL e Yaeld s MES et PHon Wit
@ FolA plot 3+ AAFE BAL 9% uility HQe] A AARAE

o &g vashe] 2

7 =
A7t dojFS gttt TASS = F5x1o /MHE 53] &FF TASS/SMR

[1] AAFE “TASS Z= EA 7)<R 14”7 KAERI/TR-845-1/97, stdxbeed T4,
1997.
[2] o]+, “TASS/SMR 98 7]&A1", —27kof A,



3% 1. TASS mZE A& 5t EA]

ud 2 file name |file ext. |unit no. |/O type
Backup - bkp 38 Read backup
Dynamic data - dyn 37 Write/read |dynamic data
Static data - stc 36 Write/read |static data
Store tass000 str 39 Write list
Command - cmd 100 Read command
SetCondition tass000 cnd 55 Write condition
Variable index index dat 35  |Read M4 AnQl
Variable dictionary variable dat 34 [Read My 7]
Log tass000 log 32 Write log
Journal tass000 jnl 33 Write journal
) default
Automatic command |autotass cmd 31 Read
command
) ) unit
Units conversion convert cnv 30 Read ]
conversion
£ 2 9% Fzued 54
LNAME TYP DIM D1 D2 D3 BLK | OFF DESCPT UNIT CNV
PLT _DATA RE 1 15000 1 1| Restore—only plant data block 0
PLT_CHT RE 1 15 1 1] Core heat transfer model data constants |subblock 0
CORE_HT_AREA RE 0 1 1| Core heat transfer area, clad/coolant m"2 52
CHT_NNOD_BO IN 0 1 2|No. of axl. nodes in p.b. mesh, max 12 Counts 0
CHT _NNOD _FC IN 0 1 3] No of ax nods in fc mesh, divbl into _BO |Counts 0
CHT_NREGIONS RAD IN 0 1 4] Number of radial regions in h.t. mesh Counts 0
CORE_HYD_DIA RE 0 1 5] Core hydraulic diameter m 51
CORE_RAD OUT DUMMY RE 1 3 1 6 | Dummy m 51
FUEL DENSITY RE 0 1 9| Density of uranium fuel kg/m™3 91
PLT_RCS RE 1 7840 1 16 | Restore—only RCS plant data Sublock 0
PLT_RCS_DESIGN RE 1 10 1 16 | RCS design features Sublock 0
NUM SG IN 0 1 16 | Number of steam generators Counts 0
NAME ; ®5 %3 (323 o)
TYP ; ¥4 B}Y ( RE: real, IN: integer, LO: logical, CH: character)
DIM ; dimensionality ( 0: scalar, 1: 1-dimensional array, 2: 2-dimensional array)
D1 ; size of 1st dimension
D2 ; size of 2nd dimension

D3

size of 3rd dimension



BLK ; number of common block
1 ( plant data ) = PLT (15000)
2 ( core heat transfer ) = CHT (1024)
3 ( core power ) = POW (1536)
4 ( RCS global common ) = RCS (50000)
5 ( SG secondary global common ) = SGS (1536)
6 ( control, protective and BOP system ) = CTL (2048)
7 ( user global common ) = USR (1024)
8 ( three dimensional core ) = COR (1000)
OFF ; offset from the beginning of the common block
DESCPT ; W< description
UNIT ; ¥ unit ( ST )
2

CNV ; W< conversion reference ( SI — British )



C PROGRAM TASSEXEC )
set version no.

v set initial flag
/ open variable dictionary and index files (“variable.dat", "index.dat")
CALLINIT_1 open and read unit conversion file ("convert.cnv")

CALL INIT_2

call GETVRB (cmdlin, verb, null, endlin)
if VERB =command ('List', Reset’,
A4

'Load’, 'ArrayDisplay’, 'Excute’, ‘SetModel’, 'Quit’,
—» call EXECMD(cmdlin) / 'SetRamp’, 'Store’, 'Restart’, ‘Display’, 'SetModel’,
'Snapshot’, '‘SetCondition")

CALL CMcommand

call appropriate subroutine for processing requested command

y

IF (needed) CALL Pending

4

CALL MODELS
\ loop Que =1, Quemax

call appropriate Models

CALL Pending

13 1 TASS 3= A3
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variable.dat

index.dat

control_ptr.ctr

control_name.cnm

type var
real, pointer

integer, pointer
logical, pointer
end type var

type (var) XXX(1500)

TASS/ SMR |:| |:| real, target :: core_ht_area

XXX(24)%real == core_ht_area

oy 2 3= A3 yg



C PROGRAM TASSEXEC >

4

CALL VAR_INIT

l

CALL INIT_1

|

CALL INIT_2

set version no.
set initial flag

process initialization

—> call CARD_INPUT

call CARD_READ

N call CARD_READ_CONTROL

/7
end flag

Y
v

call CARD_INPUT_CHECK

.

™ IF (needed) CALL Pending

CALL MODELS

4

\ loop QUE =1, QUEMAX

call appropriate Model

CALL Pending

19 3 TASS/SMR 3= A3
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Core power (fraction)
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