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Motivation
* Provide reference solution to improve deterministic reactor * Universal multi-physics interface introduced in Serpent 2
simulators  Development in framework of High Performance Monte Carlo
 Serpent designed as lattice code Project (HPMC)

Implementation of external coupling

 Based on type 1 multi-physics interface

* On-the-fly treatment of temperature
dependence with Target Motion Sampling
(TMS)

Set simulation
parameters

Initialize coupling files to
HZP conditions

* Sub-channel thermal-hydraulics In=n+1
* Coupling affects fuel, clad and coolant \
temperatures as well as coolant density Serpent
0.40 - update power
Taopp = (1 —a) T+ aTrs . - SUBCHANFLOW
_ —a—on=1.0
« Coupled Convergence >3 e oo update
o 0.25 - m o 0n=06 :
n_ yn-—-1 g @=1 material
A_X _ X X <& = 020- = 0=05 properties
X X - = 0454
. . . 104 aN
with X being eigenvalue, local Doppler Z;: T VTK output
temperature and local moderator density | | =

: 0.00 - | §|~.<.H:|?|i.:=;|—~*|%=:|:|5|3=;=i=:_~. | v
* Under-relaxation scheme ; : g ” " @

# coupled iteration
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Code-to-code benchmark with DYNSU
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Fig. 7. Comparison of axial coolant temperatures

Numerical Performance Conclusion and Outlook

« SUBCHANFLOW contribution <0.01% » Successfull verification
« Serpent: (code-to-code benchmark with DYNSUB)
standard HZP IFC HFP IFC « Significant slow-down of Serpent from user point of view
Total Run Time 1.0 2.91 9.87 .. . )
Initialization 1.0 1.47 2.16 » Deficiencies of TMS need Completed,
Transport 1.0 2.97 10.21 to be resolved = | presented at PHYSOR
« Internal coupling Serpent workshop
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