2. UNIVERSITY OF

lliiln

¢¥ CAMBRIDGE

Coupled Serpent-thermal hydraulic
analysis: BWR assembly test case

D. Kotlyar, M. Margulis, Y. Bilodid, E. Fridman and E. Shwageraus

- Engineering Design Centre




Outline

C Objectives and motivations

A Benchmark DY3D (void history spectral effect)

A Obtain reference solution with Monte Carlo code/s
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Objectives and Motivations

¢ Benchmark DYNBD: new method to account for void history
effect was developed and implemented
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Original plan of actions

C Stage 1: Generate cross sections with Serpent RIBEF
C Stage 2: Feed the homogenized parameters to CBDN
¢ Stage 3: Perform full3D calculation (BU+TH) with D3N
C Stage 4: Obtain reference solution witBGCordJEB.1)

¢ Stage 5: Compare results
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Test case description

¢ BWR assembly (7x7)

A Divided to36 axial layers
u Burnupnodesx36

a Thermal hydraulic nodes36
A Inconsideration of the void history effect should lead to inaccuracies

u These inaccuracies are more pronounced in boiling regime
i Large coolant density decrement through the core

A Coupledburnup-thermal hydraulic calculations were performed with
BGCordo create the reference solution




Results: DYN3D vs. BGCore
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Results: DYN3D vs. BGCore
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Modified plan of actions

¢ Stage 1: Generate cross sections with Serpent GIEF

¢ Stage 2: Feed the homogenized parameters to C30N
¢ Stage 3: Perform full3D calculation (BU+TH) with D3N
¢ Stage 4. Obtain reference solution witBGCordJEB.1)
¢ Stage 5: Compare results

C Stage 6: Integrate Serpent with thermal hydraulics

C Stage 7: Create reference solution: Serpent (38
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Results (1): reactivity
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Results (2): CL fuel temperature (BOL)
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Results (2): CL fuel temperature (MOL)
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Results (2): CL fuel temperature (EOL)
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Intermediate conclusions and challenges

¢ Good agreement between the codes
A Difference in power distribution and criticality values
o In DYND (number of energy groups)
a Thermal hydraulic solvers
i Void correlationsZ-phase)
C Interesting question:
A Cross section libraries impact
¢ Encountered challenges:

A Calculation time in Serpent (data generation)
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Sensitivity Studies (1): data libraries (1)

C Reference: JEB.1
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Sensitivity Studies (1): data libraries (2)

C Reference: JEB.1
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Sensitivity Studies (2): data generation time

¢ Number of nuclides was varied, i.e. from3 till 328nuclides 86
burnable regions)
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Conclusions

¢ Benchmark
A SerpentDYNBD sequence vs.
A Serpent andBGCoreoupled codes
u Good agreement in all neutronic and TH parameters
¢ Cross section data impact
A Maybe on the same order as methods
C Calculation time

A Data preparation may be optimized (user defined)




