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Work Flowchart
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Work Flowchart

Assumptions

* Modelling of the core (x-,y-,z-): 43 x 113 x 30
* Mesh size (y- direction)
Around oscillating area: 2mm
Other area: 3cm
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Serpent Output Post-processing
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Serpent Output Post-processing
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Serpent Output Post-processing

Resampling Serpent output data

Target output data :

2oy 2remsVEs, D, B, 4,624, 62 em, 6Vis
-From 7 regions (UO,, U Ctrl, Reflector)

metal’

v

Output data from N input sets:
meany, + error, (1 <k <N)

Monte-Carlo simulation
¥
Output uncertainty * Modelling normal distribution
treatment * Sampling one value by SRS from distribution
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Serpent Output Post-processing

) abs, U0, ) abs,Umetal ) abs,ctrl X abs,ref
Processed

Nuclear Data 123 fiss,UO; 123 fiss,Umetal 12 fiss,ctrl VX fiss,ref

Defined ; *

Geometry Data

Uo, region U,,cta1 r€gion Control rods region Reflector region

Combine the information from different geometries

g n ——— Saved as CORE SIM input
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CORE SIM+ computation

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

Computation with
Deterministic code
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Uncertainty Propagation

Uncertainty Propagation with CPSD

* Extract CPSD amplitude and phase data at the
detector location

* Only 260 cases out of 1000 cases (4t order
Wilks’ formula for two-sided limits)

* Find 4t largest and 4t smallest values which
stand for upper limit and lower limit,
respectively

Uncertainty Propagation
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Practical Exercises

Uncertainty Propagation with CPSD

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

Mame

processing

£ cpsDum

%] File 1 Anp_res.m
‘__LI File_2.inp_res.m
"__j, File_2.inp_res.m
{_'1 File_d.inp_res.m
F_Ll File_5.inp_res.m
ﬁ File_B.inp_res.m
£ File_7.inp_res.m
ﬁ File_&inp_res.m
3 File S.inp_res.m
;j File_10.inp_res.m

5 PROCESSING.m
| | README

Date modified

272772020 12:06 PM
272472020 12:36 PM
10/29/2019 11:23 ...
10/29/2019 12:56 ...
10/28/2019 2:30 PM
10729/ 20159:4:03 PM
Serpent output files #
v e mu v caud P
10/29/2079 8:41 PM
10/20/2019 1013 ..
10/29/2019 11:46 ...
10¢30/2019 1319 AM
272472020 1257 PM
22772020 11:28 AM
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Type

File folder
MATLAE Code
MATLAE Code
MATLABE Code
MATLAB Code
MATLAE Code
MATLAE Code
MATLAE Code
MATLABE Code
MATLAE Code
MATLAE Code
MATLAE Code
MATLAB Code
File

Size

1KB
445 KB
445 KB
445 KB
445 KB
445 KB
445 KB
445 KB
445 KB
445 KB
445 KB

1 KB

2KB|
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Practical Exercises

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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Practical Exercises

MName Date mod\iffied Type Size
) ds_data_10.mat 3/10/20202:50PM  MATLAB Data 32KB
. . . 5 % xs_datatomat 3/10/2020 249PM  MATLAB Data 140 KB
Uncertalnty PrOpagatIOn with CPSD 9 ds_data 9.mat 3/10/2020 248 PM  MATLAB Data 32KB
) DYN_data_10.mat 3/10/20202:43PM  MATLAB Data 1KB
) GEOM_date_10.mat 3/10/20202:48PM  MATLAR Data 1KB
) ¥s_data_9.mat 3/10/20202:47PM  MATLAB Data 140 KB

‘ ’ St

* Run PROCESSING.m dS_data_8.mat 3/10/20202:46PM  MATLAB Data 32K8
. . . ) DYN_data_9.mat 3/10/20202:46PM  MATLAB Data 1KB
- Noise calculation with CORE SIM+ ] GEOM_data_9.mat 3/10/20202:46PM  MATLAE Data 1KB
A . . b b h ) ¥5_data_8.mat 3/10/20202:45PM  MATLAB Data 141 KB
- series of comp utation y atc process DYN_data_8.mat 3/10/20202:44PM  MATLAB Data 1KB

GEOM_data_8.mat 3/10/2020 2:44 PM MATLAE Data 1KB
dS_data_7.mat 3/10/2020 2:44 PM MATLAB Data 32 KB
X5_data_7.mat 3/10/2020 2:43 PM MATLAB Data 140 KB
o DYMN_data_T.mat 3/10/2020 2:42 PM MATLAB Data 1KB
GEOM_data_7.mat 3/10/2020 2:42 PM MATLAE Data 1KB
d5_data_6.mat 3/10/2020 2:42 PM MATLAE Data 32KB
= X5_data_f.mat 3/10/2020 2:40 PM MATLAB Data 139KB
ﬁ dS_data_3.mat 3/10/2020 2:40 PM MATLAB Data 31 KB

- Serpent output processing + CORE SIM+ input generation +
- Final results are saved in ‘\RESULT\output\output’ folder

DYN_data_6.mat 3/10/2020 240 PM  MATLAB Data 1KB

%) GEOM_data_6.mat 3/10/2020 240 PM  MATLAB Data 1KB
| ¥5_data_5.mat 3/10/2020 239 PM  MATLAB Data 141 KB
dS_data_d.mat 3/10/2020 238 PM  MATLAB Data 32K
DYN_data_5.mat 3/10/2020 238 PM  MATLAB Data 1KB

%] GEOM_data_S.mat 3/10/2020 238 PM  MATLAB Data 1KB
%) ¥5_data_4.mat 3/10/2020 237 PM  MATLAB Data 140 KB
% DYN_data_d.mat 3/10/2020 236 PM  MATLAE Data 1KB
%) GEOM_data_d.mat 3/10/2020 236 PM  MATLAB Data 1KB
/| d5_data_3.mat 3/10/2020 236 PM  MATLAB Data 32K
£ X5_data_3.mat 3/10/2020 236 PM  MATLAB Data 140 KB
% ds_data_2.mat 3/10/2020 235 PM  MATLAB Data 32K
DYN_data_3.mat 3/10/2020 235 PM  MATLAE Data 1KB
GEOM_data_3.mat 3/10/2020 235 PM  MATLAB Data 1KB

% %5_data_2.mat 3/10/2020 2:34 PM  MATLAB Data 140 KB
% ds_data_1.mat 3/10/2020 234 PM  MATLAB Data 32KB

| DYM_data_2.mat 3/10/2020 2:34 PM MATLAB Data 1KB
GEOM_data_2.mat 3/10/2020 2:34 PM MATLAE Data 1KB
X5_data_l.mat 3/10/2020 2:33 PM MATLAE Data 141 KB
DYMN_data_1.mat 3/10/2020 2:33 PM MATLAB Data 1KB
% GEOM_data_1.mat 3/10/2020 2:33 PM MATLAB Data 1KB
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Practical Exercises

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

Name Date modified Type Size
input 3/10/2020 301 PM  File folder
output 3/19/2020 3:01 PM File folder <
st 3/10/2020 258 PM  File folder
1 CORESIMplus.m §/25/2019 1:20PM  MATLAB Code 1KB
CRIT_SOL_T.mat 3/10/2020 251 PM  MATLAB Data 1,764 KB
CRIT_SOL_2.mat 310/2020 252 PM  MATLAB Dats 1,764 KB . ~ = e -
CRIT_SOL_3.mat 3/10/20202:53PM  MATLAB Dats 1,763 kB ame SIC MBS ype
CRIT_SOL_4.mat 310/2020 253PM  MATLAB Data 1,763 KB .
ey ’ ) £ RESULTS_1.mat 3/10/2020 259 PM  MATLAB Data
CRIT_SOL_5.mat 3/10/2020 254 PM  MATLAB Data 1,763 KB 3
] CRIT_SOL_6.mat 3/10/2020 255 PM  MATLAB Data 1,764 KB = RESULTS_2.mat 3/10/2020 2:59 PM MATLAE Data
a4 A0/ 154 7 L
=] CRIT_SOL_7.mat 3/10/2020 2:56 PM MATLAB Data 1,764 KB 2 RESULTS_B.mat 3/10/2020 2:59 PM MATLAE Data
£ CRIT_SOL_8.mat 3/10/2020 257 PM  MATLAB Dats 1,763 KB £ RESULTS 4 S B e | e
£ CRIT_SOL &.mat 3/10/2020 258 P MATLAB Data 1,764 KB _h.mat i CH e ata
£ CRIT_SOL_10.mat 3/10/2020 258 PM MATLAB Dats 1,764 KB ﬂ RESULTS_ 5.mat 31072020 3:00 PM MATLAB Data
RESULTS.rat 3/10/2020 258 PM  MATLAB Dats 3,521 KB ] RESULTS. 6.mat 3/10/2020 300 PM MATLAE Data
RESULTS_T.mat 310/2020 251 PM  MATLAE Data 3522 K8 i
(s8] 10/20 ’
£ RESULTS 2.mat I10/2020252PM  MATLAE Dats 3,522 KB £ RESULTS 7.mat 3/10/2020 3:00 PM  MATLAE Data
] RESULTS_3.mat 3/10/2020 253 PM  MATLAB Data 3,521 KB ﬂ RESULTS_8.mat 3/10/2020 3:00 PM MATLAE Data
£ 0T 5
] RESULTS_4.mat 3/10/2020 253PM  MATLAB Dat 3521 K8
= S - o - 3/10/2020 3:01 PM  MATLAR Data
2] RESULTS,_5.mat 3/10/2020 254PM  MATLAB Data 3,521 KB
£ RESULTS_6.mat 3/10/2020 255 PM  MATLAB Data 3521 KB £ RESULTS_10.mat 3/10/2020 3:01 PM  MATLAB Data

RESULTS_7.mat 3/10/2020 2:56 PM  MATLAB Data 3,521 KB
) RESULTS 8.mat 3/10/2020 2:57PM  MATLAB Data 3,521 KB
£ RESULTS 9.mat 3/10/2020 258 PM MATLAEB Data 3,521 KB
RESULTS_10.mat 3/10/2020 2:58 PM MATLAB Data 3,521 KB
£ SETTINGS.m 6/3/20181:17 PM MATLAB Code 2KB
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7,076 KB
7,076 KB
7077 KB
7077 KB
7,077 KB
7,076 KB
7077 KB
7077 KB
7077 KB
7,076 KB




Practical Exercises

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)

CPSD (amplitude) min-max based on detector 5 CPSD (phase) min-max based on detector 5
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