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The main topic for the ‘validation’
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Assumptions

• Modelling of the core (x-,y-,z-): 43 x 113 x 30
• Mesh size (y- direction)

Around oscillating area: 2mm
Other area: 3cm

• Neutron speed → Extracted from Umetal region
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1st Input parameter 2nd Input parameter Nth Input parameter

Output parameter

Inputs for Deterministic Code

Initial inputs

Serpent outputs

CORESIM inputs

…Sampling Sampling Sampling

Need to determine 
one representative value
among the distribution!
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Resampling Serpent output data

Output data from N input sets:
𝑚𝑒𝑎𝑛௞ ± 𝑒𝑟𝑟𝑜𝑟௞ (1 ≤ 𝑘 ≤ 𝑁)

• Modelling normal distribution
• Sampling one value by SRS from distribution

Target output data :
𝛴௔, 𝛴௥௘௠, ν𝛴௙, 𝐷, 𝛽, 𝜆, 𝛿𝛴௔, 𝛿𝛴௥௘௠, 𝛿ν𝛴௙

-From 7 regions (UO2, Umetal, Ctrl, Reflector) 
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𝛴 ௔௕௦,௎ைమ

𝜈𝛴 ௙௜௦௦,௎ைమ

…

𝛴 ௔௕௦,௎೘೐೟ೌ೗

𝜈𝛴 ௙௜௦௦,௎೘೐೟ೌ೗

…

𝛴 ௔௕௦,௖௧௥௟

𝜈𝛴 ௙௜௦௦,௖௧௥௟

…

𝛴 ௔௕௦,௥௘௙

𝜈𝛴 ௙௜௦௦,௥௘௙

…

UO2 region Umetal region Control rods region Reflector region

Processed
Nuclear Data

Defined
Geometry Data

Combine the information from different geometries

Saved as CORE SIM input
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CORE SIM+ computation
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CORE SIM+ computation with batch process

• Save the input data (GEOM, XS, DS, dS) needed 
for the further computation for 1000 cases

• 1000 times of computation with static solver 
and noise solver
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Uncertainty Propagation with CPSD

• Extract CPSD amplitude and phase data at the 
detector location

• Only 260 cases out of 1000 cases (4th order 
Wilks’ formula for two-sided limits)

• Find 4th largest and 4th smallest values which 
stand for upper limit and lower limit, 
respectively
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Uncertainty Propagation with CPSD

• COLIBRI experiment #13 (amplitude = 2mm, frequency = 1Hz)

Serpent output files
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Uncertainty Propagation with CPSD

• Run ‘PROCESSING.m’
- Noise calculation with CORE SIM+
- A series of computation by batch process 
- Serpent output processing + CORE SIM+ input generation + neutron noise computation (static solver & noise solver)
- Final results are saved in ‘\RESULT\output\output’ folder
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Uncertainty Propagation with CPSD

• Run ‘PROCESSING.m’
- Noise calculation with CORE SIM+
- A series of computation by batch process 
- Serpent output processing + CORE SIM+ input generation + neutron noise computation (eigenvalue solver
- Final results are saved in ‘\RESULT\output\output’ folder



Technical University of Munich

Practical Exercises

CORTEX Validation Workshop Mar 13, 2020              14/15

Uncertainty Propagation with CPSD

• Run ‘PROCESSING.m’
- Noise calculation with CORE SIM+
- A series of computation by batch process 
- Serpent output processing + CORE SIM+ input generation + neutron noise computation (static solver & noise solver)
- Final results are saved in ‘\RESULT\output\output’ folder
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Uncertainty Propagation with CPSD

• Run ‘CPSD.m’
- Calculating CPSD at the detector location
- Visualizing the output (amplitude and phase) range (not following Wilk’s formula here, just min-max)


