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Abstract

By comparative assessment of TASS/SMR which is under development for safety and
performance analyses of SMART and the best-estimate thermal-hydraulic system
analysis code MARS/SMR with SMART-specific models, the current status of
TASS/SMR and its weakness have been investigated. Numerical schemes and physical
models of each code have been compared, and thereafter comparative analyses for power
meneuvering, total loss of feedwater flow, and total loss of coolant flow, have been
performed. According to the comparative calculation results, numerical stability and
convergence should be specified for TASS/SMR as well as some modifications and
detailed reviews are needed for physical models, such as noncondensible gas behaviour,
heat transfer package, etc.
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MARS/SMR TASS/SMR
field equation two fluid algebraic slip
6 5

# of equations

+ noncondensible gas eqn

+ noncondensible gas eqn

primary variables

P, ag, Ug, Uf, Vg, Vf

M, M, Wm/ En, Hg

equation of state

Pe=p5(P,Ug)
PPAP, Uy
T,=T,(P,U,)
T=T«P, Uy

P=P(M, Ml, Wm/ Em/ Hg)
pg=pg(P/hg)
pl=pl(P/hl)

time scheme

implicitness :

semi-implicit :
interphase transfer -
partially implicit
sonic - implicit

convective - explicit

partially semi-implicit :

interphase transfer - explicit

sonic - implicit

convective - explicit

differencing scheme

upwind

upwind

nodal scheme

staggered mesh

staggered mesh

interfacing scheme

donor cell

donor cell

conservative

property

mass, energy only

mass, momentum, energy

matrix reduction
method

ICE technique

pressure-reduced matrix

FLASH technique

flow rate-reduced matrix

matrix solver

direct inversion :

sparse matrix solver

direct inversion :
TDMA & Gauss elimination

linearization Newton-Raphson method | Newton-Raphson method
. material Courant limit
stability No check
check
| No check
mass error checkel] <%+ ) )
convergence (one iteration convergence 7}7)

time step control

constant time step A%

well-posedness

virtual mass term-2 7}
long wavelength
disturbanceo] th3jA=

unstable

without additional term,
conditionally hyperbolic
0 < |V £ Vg
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MARS/SMR TASS/SMR
FE5A 2d point kinetics point kinetics
T4 ANS 1973/1979 decay heat|table form input
model
) 1-D heat conduction eqn
1-D heat conduction eqn
AAT "R A (fuel, heat exchange tubes)

(sphere, cylinder, plate)

lumped wall model (structures)

#% Y 29

vertical, horizontal, highly

mixed, ECC mix

bubble rise model+Z7] H =2

(phase separation)

interphase

momentum transfer :

interphase friction

wall friction

flow regime dependent

drift-flux method/
drag coefficient method
HTFS Alz-4]

no flow regime
drift-flux A4
(Chexal-Lellouche)

Thom/Martinelli-Nelson

wall heat transfer

generalized heat transfer

=¥ package('=4!, SG, PRHR)

package h=const (structures)
H-F/Trapp-Ransom/
AA f-s . HEM/H-F/Murdock-Bauman
Isentropic
3z pump homologous curve |pump homologous curve
trip/check/inertial / motor,
Wy wd b/ / /motor/ simple valve model
servo/relief valves
Ao flexible control models flexible control elements
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Flow rate (kg/s)

Flow rate (kg/s)

Pressure (MPa)

Core power (fraction)
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