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ATHLET-COBRA-TF Coupling script

It can be found in:
https://lwww-svn-corpus.cea.fr/nuresafe/NURESIM/COUPLING_SCRIPTS

# Definition of the environment and libraries to be used

# Ressources of test base
ressourcedir=getenv ("NURESAFE TEST DATA")

## COBRATF PARAMETERS
CTF_in = ressourcedir + "/data/cobratf/" + casename + "/" + typecase
CTF_out = getenv("PWD")

CTF_mesh = getenv("PWD") + "/COBRATFMESH.med"

CTF_mesh2= getenv("PWD") + "/COBRATFSTRUCTURE.med"

system("ln -sf " 4+ CTF_in + "/" + CTF_file + " deck.inp")

if path.exists (CTF_mesh): remove (CTF_mesh)

if path.exists (CTF_mesh2): remove (CTF_mesh2)

## ATHLET PARAMETERS

ATHLET in = ressourcedir + "/data/athlet/" + casename + "/" + typecase
ATHLET out ATHLET in + "/results"

ATHLET mesh = getenv("PWD") + "/ATHLETMESH.med"

ATHLET mesh2= getenv("PWD") + "/ATHLETSTRUCTURE.med"

A complete description was done in the last SP3 meeting.
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M TH/TH coupling

= A one-way coupling with domain overlapping between
ATHLET/COBRA-TF was developed at GRS.

= For this coupling at core inlet/outlet
2D Inlet/outlet meshes are created.
« getinletMeshCTF

H Outlet pressure
» getOutletMeshCTF

SUBCHANNEL CODE

SYSTEM CODE

ATHLET

= Explicit time coupling

COBRA-TF

e’

Inlet Mass flow
Inlet Enthalpy
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Summary of recent updates since 6th SP3

* |n the previous meeting, we showed:

Status of contributions to WP3.3 (work done up to June)
Description of the ATHLET SALOME component.

Description of the COBRA-TF SALOME component.

Coupling approach implemented at GRS between ATHLET
and COBRA-TF

Testing of ATHLET/COBRA-TF system in a minicore
configuration.

* |n the last three months, the ATHLE/COBRA-TF
coupled codes were used at KIT for the Oskarshamn-
2 ATWS event.

= |nteraction with GRS was fluent and constructive, so
all the minor difficulties were solved on the way.
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Outline

= Multiscale BWR Thermal-Hydraulics applied to ATWS
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Scope of the multiscale coupling within WP3.3

= ATHLET with a coarse core model and CTF full core
assembly-wise

« ATHLET using 6 channel model of the O2 core
« COBRA-TF using 444 channel model of the O2 core

54 [ BOWNCOMER

53 sopmy; Sdnaranmiftd)

ATHLET

COBRA-TF
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M ATHLET/COBRA-TF for BWR ATWS

= The Oskarshamn-2 feedwater transient has been computed
using the most accurate 3D power distribution available.

A 3D power distribution coming from a coupled
TRACE/PARCS using 444 parallel channels (1 per FA).
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ATHLET/COBRA-TF for BWR ATWS

= Radial power distribution imposed in COBRA-TF.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

0.4672 0.5023 0.5447 0.5685 0.5548 0.5629 0.5713 0.5729 0.5742 0.5740 0.5224 0.4802

0.4621 0.7549 0.8995 0.8139
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ATHLET/COBRA-TF for BWR ATWS

= Radial power distribution imposed in ATHLET.

# of pins per FA 64 64 64 72 72 91

WKN W WD W

5

5 2 5

5 33 3.5

5 222 25

5 2 33 25

5 32 2 25 Channel TFCORE | 101 | 201 | 301 | 401 | 102 | 103
5 2 23 25 # of channels 100 | 64 | 68 | 112 | 74 | 26
5 222 25 Position 2 [ 3] 4
5 222 5 Type of FA (Figue29) | 1 1 1 2 3 4
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M ATHLET/COBRA-TF for BWR ATWS

= Axial power distribution imposed in COBRA-TF and ATHLET
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ATHLET/COBRA-TF for BWR ATWS

* Transient boundary conditions imposed in ATHLET

Normalized feedwater enthalpy Normalized feedwater mass flow
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Results of ATHLET/COBRA-TF

= COBRA-TF core average results:

Core averaged Doppler fuel temperature
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NURESAFE Results of ATHLET/COBRA-TF

= COBRA-TF core average results:

Core averaged coolant density
800
750

700

650

Density [kg/m3]

600

550

500
0 50 100 150 200 250 300

time (s)

NURESAFE-SP3 7th Meeting, November 2-3, 2015, Bruxelles, Belgium

15



NURESAFE Results of ATHLET/COBRA-TF

= COBRA-TF core average results:

Core averaged coolant temperature
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NURESAFE Results of ATHLET/COBRA-TF

= COBRA-TF 3D coolant density Power vs. time

moderator_density
779.51

Time: 196.588644
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Outline

= Conclusion & Outlook
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Conclusion & Outlook

= (Conclusions:

Multiscale TH simulations could be performed using the
system ATHLET/COBRA-TF developed at GRS.

Application to the Oskarshamn-2 feedwater transient event
has been succesfully conducted.

= Qutlook in the next months:

Complete analysis of the Multi-scale BWR simulations

performed.

— Comparison against plant data available within the O2
benchmark will follow.

Submission of the D33.12.5 final version (complete draft

already available).

— D33.12.5 Report about multi-scale simulation of a BWR
ATWS transient.
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