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INTRODUCTION

O Nowadays, for the evaluation of the safety margins, the use of BEPU approach is
of great interest for the International Scientific Nuclear Community.

O Considering the key role of Severe Accident (SA) codes for deterministic safety
analyses and source term evaluations, several research activities in national and
international frameworks are in progress and are planned to reduce and/or
estimate the uncertainty in SA phenomena prediction.

Q In this framework, from an operative point of view, one of the key needs is to have
an automatic coupling between the UTs and the SA code.

o For example, by using the probabilistic method to propagate input uncertainty,
the Uncertaity Tool (Uts) will perform several steps and several parameters
should be selected by the user when performing an Uncertainty Analyses (UA).

o The use of a user-friendly environment/architecture, that permits a direct

coupling between the SA code and the UTs, for characterizing the UA and to
perform all the uncertainty steps, is one of key operative needs.
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INTRODUTION

o USNRC codes (e.g. MELCOR, TRACE, etc.) can be used together with a user-
friendly front end, Symbolic Nuclear Analysis Package (SNAP), able to:
o Support the code user in the development and visualization of the nodalization,
o Show a direct visualization of selected calculated data, and
o Accept existing code inputs.

o One of the features of SNAP of current interest for the International Technical
Nuclear Community, is the possibility of coupling USNRC codes with the DAKOTA
toolkit. Through SNAP it is possible to set up the DAKOTA uncertainty analysis and
to perform automatically all the necessary steps.

o The target of this presentations is to briefly show:
o Main details of the MELCOR/DAKOTA coupling in a SNAP
environment/architecture;
o Different steps necessary to set it up;
o Some exemplificative applications to show the potentiality of the coupling.
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INTRODUCTION

O Several methodologies have been developed in the past to perform
UA. In particular these uncertainty methodologies can be grouped
in:

o Methods to propagate input uncertainty, divided in
o Probabilistic (e.g. CSAU, GRS, IPSN, etc.);

o Deterministic methods (e.g. AEAW, EDF-Framatome,
etc.);

o Method to extrapolate output uncertainty (e.g. UMAE).

O The probabilistic method to propagate input uncertainty can be
applied through the DAKOTA toolkit developed by SANDIA.

0 DAKOTA can be also coupled with the USNRC codes in the SNAP
environment/architecture to automate the uncertainty analysis
execution.
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PROBABILISTIC METHOD TO PROPAGATE INPUT

UNCERTAINTIES IN A CODE

U The probabilistic method to propagate input uncertainty is based on the
creation of a set code runs.

O Each individual run is obtained by randomly selecting a value from each
uncertain parameter Probability Density Function (PDF).

U The model input is adjusted, implementing these values, to create a singular
instance of the model input of which an analysis is to be performed.

O A set of N models and corresponding code analyses are created and solved
with a given analysis code.

O Then, through correlation analysis, the relationship between the selected
uncertain input parameters and the results is characterized for selected FOMs.

O Each uncertain input parameter is defined by its range of variation and its PDF.
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MELCOR/DAKOTA COUPLING IN A SNAP

ENVIRONMENT/ARCHITECTURE-DAKOTA TOOLKIT

O DAKOTA is an open source software written in C++ and developed by Sandia
National Laboratories to perform parametric and uncertainty analysis in a fast and
automatic way.

O The aim of this toolkit is to bridge simulation codes and analysis methods for
parametric evaluation, uncertainty quantification and system optimization.

0 The DAKOTA toolkit is also provided as a plug-in for SNAP, which is a graphical
user interface designed to support the use of USNRC nuclear codes (e.g.
MELCOR, TRACE, etc.).

0 Using SNAP, it is possible to build the input model in a graphical environment and

to have a direct visualization of the computed data by using animation capability
within SNAP.

Through SNAP it is possible to set up a DAKOTA UA and to
perform all analytical steps automatically.




MELCOR/DAKOTA COUPLING IN A SNAP

ENVIRONMENT/ARCHITECTURE - SNAP

U USNRC codes (e.g. MELCOR, TRACE) can be used together with a user-friendly front end, SNAP,
able to:
o Support the user in the development and visualization of the nodalization,
o Show a direct visualization of selected calculated data,
o Accept existing code input.

L SNAP is a suite of integrated applications including:
o “Model Editor?,
o “Job Status”,
o “Configuration Tool”, and
o “Calculation Server”.

Q In particular, the “Model Editor” is used for the nodalization development and visualization and for the
visualization of the selected calculated data by using its graphical and animation model capability.

0 SNAP allows the:
o Development of input-decks from scratch,
o Import of existing input-decks developed in native ASCII format,
o Development of the post processing of the simulations by using:
= SNAP animation modelling capabilities and
= AptPlot plot capabilities,
o Execution of uncertainty analyses that automatically:
= Run different random sampling tasks,
= Develop requested dispersion plots, and
= Generate statistical and response correlation analyses. 8
o Etc.



DAKOTA UNCERTAINTY ANALYSIS WORKFLOW FOR MELCOR

CODE IN A SNAP ENVIRONMENT/ARCHITECTURE

MELCOR
Reference
Input

Uncertain input

ranges, PDF) and
FOMs

SNAP environment/architecture
DAKOTA Uncertainty Stream

Parameters
DAKOTA ) >22pline

>

In particular, the DAKOTA plugin allows the
following:

O

Enter the uncertain input parameters
with their range and PDF,
Select the sampling method (Monte

Carlo or Latin Hypercube),

Enter the desired FOMs for the
analysis, and

Set the final report that contains the
results of the UA application; this
report is automatically generated at
the end of the uncertainty

quantification analysis.

» DAKOTA is run first to sample the uncertain
input parameter values and to generate the
set of code inputs.

> After the solution of the set of code inputs
and the extraction of the desired data,
DAKOTA is run a second time to perform the
uncertainty analysis and applies correlation
techniques to evaluate the correlation
between input and output paramgters
selected as FOMs.



MELCOR/DAKOTA COUPLING IN A SNAP

ENVIRONMENT/ARCHITECTURE

d The minimum number of code runs, N, depends on the requested
probability content a, the confidence level B and the number of FOMs.

O In case only one FOM is investigated, for the one-sided tolerance
interval, the required number of code runs can be found, based on
Wilks, by solving the following equation with respect to N:

1—aV =p

d If more than one FOM is investigated, for the one-sided tolerance
interval, the required number of code runs can be found by solving
the following equation with respect to N

B = —a/(1 —a)V/
= (N = !

where p is the number of FOMs.
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STEPS NECESSARY TO SETUP A MELCOR/DAKOTA

COUPLING IN A SNAP NVIRONMENT/ARCHITECTURE

1. Creation of the DAKOTA Uncertainty Job Stream for a Two-Step
MELGEN/MELCOR Stream and selection of the MELGEN and MELCOR g\%;hg
executables,

. g . . . . . are
2. Definition of the DAKOTA application properties, characterization of the PDF, set- described
up of the automatically generated report, in detail
3. Definition of the Plotting Step properties, in the
4. Creation and set-up of the Data Extraction and DAKOTA Uncertainty Steps, NUREG-
5. Creation and set-up of DAKOTA Uncertainty Steps, IA
6. Execution of the Uncertainty Analysis. i
| zMELi.?ET cf?; e mj&; , Bt El[?_a;% 5 5 DRAJSTSNUQEI;"};EJ":IYTY
melcor = e batoh ouq:t;tt
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MELGEN Step message | - | i ] odt
R 1 MG_Step O restart diag sereen > O vars i
Nt v IuTEILG!Emr:| ] P'“P* i:f°
. output AptPlot restart
melgen () input 3 2DPLOT .
MED message \ report-zip
— diag batch f [RpOr
: s screen ff
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f
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DEFINITION OF THE DAKOTA APPLICATION PROPERTIES,
CHARACTERIZATION OF THE PDF, SET-UP OF THE

AUTOMATICALLY GENERATED REPORT

O After setting up the MELGEN and MELCOR steps, the characterization of the different
uncertain parameters may be defined.

0 From the EDIT UNCERTAINTY CONFIGURATION, various Tabs allow users to:
o Characterize the sampling process:

O

©)
©)

O

“Number of Samples”. In order to select the number of samples a “Calculated
Samples Button” is available to the user to evaluate the required number of tasks
considering the Order, Probability, and Confidence selected by the user. The
calculation is based on Wilks formula.

“‘Random Seed’;

“Sampling Method” (Monte-Carlo or Latin Hypercube method);

“Input Error Handling” (ignore model check errors; filter out inputs that fail model
check; replace input that fail model check),

FOMs,

Order, probability and confidence level,

Replacement factor.

o ldentify uncertain input parameters and their related distribution characteristics;

o ldentify the FOMs;

o Specifying the aspects of the automatically generated report.

ENEN
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EDIT UNCERTAINTY CONFIGURATION/DAKOTA

PROPERTIES” SNAP TAB
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“VARIABLE/ SELECT THE VARIABLE

CATEGORY/SELECT THE VARIABLE” TAB
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EXAMPLE OF INPUT UNCERTAIN PDF REPRESENTATION IN
THE “EDIT UNCERTAINTY CONFIGURATION/DISTRIBUTION”
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“EDIT UNCERTAINTY CONFIGURATION/REPORT”

SNAP TAB
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DAKOTA UA REPORT

O The report is automatically generated by DAKOTA at the end of the UA as
characterized in the “Edit Uncertainty Configuration View/Report” Tab along

with the input specifications.

O The report includes the following sections:
o Introduction section,
o Uncertainty quantification input options section,
o Variate and response data section,
o DAKOTA Results:
In this section after a summary of the second DAKOTA run, the following

information are reported for each FOM:
= Cumulative distribution function and probability density function,

= Statistical results, and
= Response correlation.
o DAKOTA Input File: The input file used in a -pre_run DAKOTA invocation to

generate the random variates.
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DAKOTA UA REPORT

U REPORT: Variate and Response data:
o The Uncertainty quantification input options section includes:
= Atabulated summary of the main information characterizing the UA application,
= Atabulated summary of distributions, their characteristic parameters, and the selected model
variables,
= Atable listing the application used in the job stream is reported, and
» User identified FOMs in the analysis.
U REPORT: Variate and Response data:
o In the Variate and response data section, after a summary of the first DAKOTA run, the following
information are present:
» Plot requested in the “Edit Uncertainty Configuration/Report”
= Variate data (input uncertain parameters value for each task) and response data table (FOM
value for each task).
o The plots present in the DAKOTA automatically generated report are:
» |nput uncertain parameter against iteration index,
= FOM VS input uncertain parameter, and
» Input uncertain parameter VS another input uncertain parameter.
o For each FOM the follow is reported:
= Atable presenting response data for each task and
= Atable presenting the value of each uncertain parameter for each task.
0 REPORT: DAKOTA results
o In relation to the DAKOTA statistical results of the FOM, the following information can be found in
the automatically generated report:
* Plots: Cumulative distribution function and Probability density function,
m Tabulated Data: Statistical results -Min value, Max value, Mean value, Median value andgsthe
related task, Standard deviation, and Coefficient of variance.



MELCOR/DAKOTA COUPLING, IN A SNAP

ENVIRONMENT/ARCHITECTURE - ENEA SAMPLES

O ENEA MELCOR/DAKOTA uncertainty studies are reported here:
o SAMPLE 1: MELCOR/DAKOTA COUPLING AGAINST CSTF-AB1 test
o SAMPLE 2: MELCOR/DAKOTA COUPLING FOR APWR

O These represent only the first ENEA exercises showing complete application of
the coupling procedure of MELCOR and DAKOTA within the SNAP
environment/architecture.

O The purpose of these exercises is not to be a complete and representative
analysis of the MELCOR code nor the most relevant input parameters or their
associated PDFs but instead is only intended to demonstrate the methodology.

O Therefore, the main purpose of these applications is to:
o Show the feasibility of the MELCOR/DAKOTA coupling,
o Provide detailed on the capabilities provided by this methodology, and
o Show the great advantage of using SNAP:
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SAMPLE 1 - MELCOR/DAKOTA COUPLING AGAINST CSTF-

AB1 TEST: FOMS

0 Edit Uncertainty Configuration X . .
The following four figures of

merit are defined for this

| @ DAKOTA Properties [ &) Variables ] (2] Distributions ] ¥ Report ]

Number of Samples ’452 | Order [iad Uncertainty anaIySiS:
Random Seed ] Probability 98.0
Sampling Method ) Monte-Carlo @ [Latin Hypercube Confidence 98.0 - SUSP: Suspended airborne
Input Error Handling IIgnore model check errors ]v’ Replacemem Factor Concentratlon
Figures of Merit Time Dependent [] ndent> - MMD: Aerosol mass
Name Lower Limit Upper Limit Description median diameter
SUSP L] U] <unset=
MMD O L] <unset= .
SSD n O <unset> - SSD: Geometric standard
BOE BER = L G deviation of the
aerosol distribution
- TOT _DEP: Tot mass
deposited
l Help ‘ i ) undo ‘ - ‘ OK H Cancel ’

An model input set of 452 runs is computed such that the four specified FOMs
=\ S NGl \ith 2 98.0% probability and a 98.0% confidence level are satisfied. 20




SAMPLE 1 - VARIATE AND RESPONSE DATA: INPUT UNCERTAIN

PARAMETER VS ITERATION INDEX FOR THE CASE1
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SAMPLE 1: VARIATE AND RESPONSE DATA: FOM VS

INPUT UNCERTAIN PARAMETERS
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SAMPLE 1 - MELCOR/DAKOTA COUPLING AGAINST CSTF-
AB1 TEST : SUSPENDED MASS AT THE END OF THE POOL

Statistical results

Summary Value Task#
i Min Value 4.10529 121
8 Max Value 38.00867 300
= Mean 13.88923 ,
Median 10.69479 average of 419 and 436
Standard Deviation 8.68916 -
Coefficient of Variance 1.38387 -

0 —
0 5000 10000 15000 20000 25000 30000 35000

Response correlation reported in the automatically

Cumulative Distribution Function

generated DAKOTA report based on the 59 samples
95%
75% R
. Simple Partial Simple Rank Partial Rank
T . a1 0.212682 0.45182 0.22458 0.809953
E a 0.839444 0.891894 0.920448 0.984271
25l a3 0.00536477 0.052228 0.00593418 0.0868283
N a4 0.166987 0.376395 0.151035 0.685502
U% ‘ o as 0.160288 037879 0.201699 0.793493
b * * ? a6 0.0381186 0.0479846 0.0215019 2000823322
Probability Density Function a7 0.00950152 20.0383844 0.0139928 20.0606922
. as 0.019709 0.0737938 0.0320248 0.134612
MMD 20.107979 B 0.138996 -
o i SSD 20.797382 L 0.716527 R
g TOT_DEP 1.0 5 1.0 5
: Note: NaN values typically indicate aninsufficient number of tasks were supplied to perform the analysis.
) 23
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SAMPLE 1 - MELCOR/DAKOTA COUPLING AGAINST CSTF-
AB1 TEST: SUSPENDED MASS - TIME DEPENDENT

ANALYSES

SUSP STATISTICAL ANALYSIS
40

35 /\\\
‘} \
30 / \(
| \ 1
R Time Dependent
X, [ \ ——Min .
g0 [ Analysis
g 4 \ —e—Max
15 \ Mean
10 N Median
N
5 \i\-\gs
‘—\ \-\jf\ﬁ_wo 4 |
0 : - : :
0 5000 10000 15000 20000 25000 30000 35000
Time [s]
SUSP Pearson Coefficient SUSP Spearman Coefficient
1 1
@61 CHI G—E1 CHI
1 4 | o= GAMMA 0.5 | T 4 | GAMMA
T - FSLIP - ﬁ _ L | GoFsLp
g P B o o o U S— H— 1 | A=A STICK 5 »W 777777 = - T | a—asTICK
g TURBDS £ TURBDS
T op é\g% s = % e — TKGOP s o === & 2> > > : TKGOP
o " >— FTHERM = P >— FTHERM
% ¥ FEF I T H IS ST S =% | +— DELDIF % ”””””””” # A T p——— ————————ppr N TR 5758 0) 13
& / MMD 2 / MMD
-0.5 f~--=-=-= /’ —————————————————————————————————————— - | *3*SSD U oo - | #*SsD
/ > > TOT_DEP / > TOT_DEP
1 . | | | 1 1 N I
0 10000 20000 30000 0 10000 20000 30000

Time [s] Time [s]



SAMPLE 1 - TIME DEPENDENT ANALYSIS, APTPLOT

SCRIPT FOR THE DATA EXTRACTION

© edit AptPlot Script X

Enter AptPlot commands to extract data into the indicated variables

CALC "SUSP = gectYval( ${TIME}, MO_(RN1-AIMG 1))"
CALC "MMD = get¥val( ${TIME}, MO_(RN1-MMDD_1))"
CALC "SSD = getYval( ${TIME}, MO_(RN1-GSDD 1))"
|CALC "TOT_DEP = getYval( ${TIME}, MO_(RN1-TMDIT))"

OK ‘ Cancel ;

ENEN 2



SAMPLE 2: MELCOR/DAKOTA COUPLING FOR A

PWR

O In the CSARP framework, a MELCOR/DAKOTA sample input model has been
developed by ENEA using the PWR_v2-0.inp input available for MELCOR
users.

O Since the file was available in ASCII format, the steps that have been
performed with SNAP are:
o Import the PWR v2-0.inp into SNAP and create a .med file,
o Create the Job Stream for the MELCOR and DAKOTA analysis,
o ldentify uncertain input parameters and their related distribution
characteristics;
o Run the analyses with SNAP.

O The total cumulative hydrogen production in the core from all the oxidation
processes (COR-DMH2-TOT ) at the end the transient has been selected as
the only FOM for this analysis.

An model input set of 59 runs is computed such that the 1 specified FOM with a
95.0% probability and a 95.0% confidence level are satisfied.
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SAMPLE-2: TOT HYDROGEN MASS GENERATED DISPERSION,
CUMULATIVE DISTRIBUTION FUNCTION, AND PROBABILITY

DENSITY FUNCTION

Cumulative Distribution Function

H2 GENERATION

o
600 T T T T I L .
500 / ]
T
Iy
400 [~ [ fpraa—— T
_— ] _. - 200 I 300 I 400 500 I GO0
; . .
@ 300 s | Probability Density Function
g i ﬁ | 0.02
47| L
200 H=" —
100 —
I I 1 I 1 | I | 1 I L -
0 5000 10000 15000 20000 25000 30000

Time (s)



SAMPLE 2 - STATISTICAL AND RESPONSE
CORRELATION RESULTS

Statistical results based on the 59 samples

Summary Value Task #

Min Value 250.87505 54

Max Value 574.76666 51

Mean 381.43805 .

Median 382.44507 40

Standard Deviation 56.8461 -

Coefficient of Variance 0.38578 -

generated DAKOTA report based on the 59 samples

Simple Partial Simple Rank Partial Rank
ds 0.0979063 0.102384 0.135067 0.268539
dé 0.110172 0.146704 0.0338983 0.0599765
d7 0.098521 0.123725 0.126768 0.209831
dl 0.737284 0.791904 0.765926 0.855157
d2 -0.495872 -0.627241 -0.379486 -0.653184
d3 0.03035 0.00594472 10.0189947 0.0516358

Em d4 -0.0188159 0.0125986 -0.0151373 0.0108442 “



SAMPLE 2- DAKOTA INPUT REPORTED IN THE

AUTOMATICALLY GENERATED REPORT

REPORT Update for Chapter Headers

3.2 DAKOTA Input File

The input file used in a -pre_run DAKOTA invocation to generate the random variates.

method,
nond sampling,
samples = 59
# stub response levels
response levels = 0.0 1.0

sample type random
distribution cumulative

variables,

normal uncertain =3

descriptors = 'dS5' 'de' '4d7’

means = 2700.0 5.0 2800.0

std deviations = 120.0 1.0 150.0

lower bounds = -1.7976931348623157E308 -1.7976931348623157E308 -
1.7976931348623157E308

upper bounds = 1.7976931348623157E308 1.7976931348623157E308
1.7976931348623157E308

triangular uncertain =
descriptors = st PR 1S R |-
lower bounds = 0 0.01 0.05 50.0
upper bounds = 0.0 1.0 1.2 0
modes 2400.0 0.08 0.] 0

interface,
system
analysis driver =

responses,
num response functions = 1
no_gradients
no_ hessians

ENER 2



SAMPLE 2- NOT TIME DEPENDENT ANALYSIS, APTPLOT
SCRIPT FOR THE DATA EXTRACTION

© Edit AptPlot Script X
Enter AptPlot commands to extract data into the Indicated vanables
1
CALC "E_GEN = getYval(24000.0, MO_(COR-DMH2-TIOT))"™
1
1
OK Cancel ]




DAKOTA UNCERTAINTY APPLICATION

SAMPLE 2- SNAP JOB-STATUS DURING THE

calcsenv:/iLocal/lUNCERTAINTY/MELCOR/PWR_UQ/

Job Priority Job Type Status ¥ Submitted Started Completed Calc Time Loaded Evaluation

PWR_UQ 4 Stream Complete Aug 05 12:21 Aug 05 12:21 Aug 05 12:33 No Data|No -
2DPLOT 5 AptPlot Complete Aug 05 12:30 Aug 05 12:32 Aug 05 12:32 No Data/No

GET_FOM_TO01 5 AptPlotExtract Complete Aug 05 12:24 Aug 05 12:30 Aug 05 12:30 No Data|No

GET_FOM_T02 5 AptPlotExtract Complete Aug 05 12:24 Aug 05 12:30 Aug 05 12:30 No Data|No

GET_FOM_T03 5 AptPlotExtract Complete Aug 05 12:24 Aug 05 12:30 Aug 05 12:30 No Data/No 5
GET_FOM_TO04 5 AptPlotExtract Complete Aug 05 12:24 Aug 05 12:30 Aug 05 12:30 No Data|No

GET_FOM_T05 5 AptPlotExtract Complete Aug 05 12:25 Aug 05 12:30 Aug 05 12:31 No Data|No

GET_FOM_TO06 5 AptPlotExtract Complete Aug 05 12:25 Aug 05 12:30 Aug 0512:31 No Data|No -
GET_FOM_TO07 5 AptPlotExtract Complete Aug 05 12:24 Aug 05 12:30 Aug 05 12:31 No Data|No

GET_FOM_T08 5 AptPlotExtract Complete Aug 05 12:25 Aug 05 12:31 Aug 05 12:31 No Data/No

GET_FOM_T09 5 AptPlotExtract Complete Aug 05 12:25 Aug 05 12:30 Aug 05 12:31 No Data|/No

GET_FOM_T10 5 AptPlotExtract Complete Aug 05 12:25 Aug 05 12:30 Aug 05 12:31 No Data|No

GET_FOM_T11 5 AptPlotExtract Complete Aug 05 12:25 Aug 05 12:31 Aug 05 12:31 No Data/No

GET_FOM_T12 5 AptPlotExtract Complete Aug 05 12:25 Aug 05 12:31 Aug 05 12:31 No Data/No

GET_FOM_T13 5 AptPlotExtract Complete Aug 05 12:25 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T14 5 AptPlotExtract Complete Aug 05 12:25 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T15 5 AptPlotExtract Complete Aug 05 12:26 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T16 5 AptPlotExtract Complete Aug 05 12:26 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T17 5 AptPlotExtract Complete Aug 05 12:26 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T18 5 AptPlotExtract Complete Aug 05 12:26 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T19 5 AptPlotExtract Complete Aug 05 12:26 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T20 5 AptPlotExtract Complete Aug 05 12:26 Aug 05 12:31 Aug 05 12:31 No Data/No

GET_FOM_T21 5 AptPlotExtract Complete Aug 05 12:26 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T22 5 AptPlotExtract Complete Aug 05 12:26 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T23 5 AptPlotExtract Complete Aug 05 12:27 Aug 05 12:31 Aug 05 12:31 MNo Data|No

GET_FOM_T24 5 AptPlotExtract Complete Aug 05 12:27 Aug 05 12:31 Aug 05 12:31 No Data/No

GET_FOM_T25 5 AptPlotExtract Complete Aug 05 12:27 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T26 5 AptPlotExtract Complete Aug 05 12:27 Aug 05 12:31 Aug 05 12:31 MNo Data|No

GET_FOM_T27 5 AptPlotExtract Complete Aug 05 12:27 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T28 5 AptPlotExtract Complete Aug 05 12:27 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T29 5 AptPlotExtract Complete Aug 05 12:27 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T30 5 AptPlotExtract Complete Aug 05 12:27 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T31 5 AptPlotExtract Complete Aug 05 12:28 Aug 05 12:31 Aug 05 12:32 No Data/No

GET_FOM_T32 5 AptPlotExtract Complete Aug 05 12:27 Aug 05 12:31 Aug 05 12:31 No Data|No

GET_FOM_T33 5 Complete Aug 05 12:27 No Data/No =

AptPlotExtract

Aug 05 12:31

Aug 05 12:31

ENEN
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IN PROGRESS NUREG-IA

O Considering the interest of the International Community (e.g. EU-MUSA,
IAEA-CRP(I31033), etc.) on the MELCOR/DAKOTA coupling a NUREG-
|IA, developed together with SANDIA and POLITO, is in review phase
and has the main target of:

o Showing the main details of the MELCOR/DAKOTA coupling in a
SNAP environment/architecture;

o Showing the different steps necessary to set it up;

o Describing two sample applications to show the feasibility and to
analyze the capabilities of this coupling (these first excercises aim to
show only the complete application of the coupling procedure of
MELCOR and DAKOTA in a SNAP enviroment/architecture; they do
not want to represent a complete and representative analyses of the
MELCOR code uncertainty).

o Supporting MECOR users.

ENEN 2
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CONCLUSIONS- ON MELCOR/DAKOTA COUPLING

THROUGH SNAP GUI

0 MELCOR can be coupled with DAKOTA to perform Uncertainty Analysis.

Q The coupling can be done in SNAP or “stand alone” with scripts.

O Using SNAP, it is possible to build the input model in a graphical environment and to

have a direct visualization of the computed data by using animation capability within
SNAP.

0 Two sample applications about the MELCOR/DAKOTA coupling in a SNAP
environment/architecture have been carried out by ENEA.

0 ANUREG-IA s in progress to support the MELCOR users in the development of the
MELCOR/DAKOTA coupling in SNAP.

O Currently if one calculation fails it prevents finalizing the UA application in SNAP:
o New Python directed job-stream capability in SNAP have been added;

o Inthe version 1.7 of the SNAP uncertainty plugin “the uncertainty quantification
support in Python Directed streams was updated to support a specified
number of "Replacement Samples" that are used to run additional tasks to
replace those that fail to execute”

Ehﬁ{ps://www.aptplot.com/snap/plugins/uncertainty/changes.jsp). -



DEVELOPMENT OF MELCOR AND DAKOTA THROUGH THE NEW

PYTHON DIRECTED JOB-STREAM CAPABILITY IN SNAP

A Currently the “replacement samples” option is not available when using the
SNAP/GUI. Therefore, if one calculation fails, it prevents Uncertainty Analysis
finalization:

O New Python Directed job-stream feature has been added in SNAP.

MELCOR and DAKOTA coupling through SNAP

PYTHON DIRECTED STREAM

[ Dakota — Variates ] —) MELGEN

¥

MELCOR | mmmp [ FOMs ] — [ Analysis & Report }

Plot —
[ APTPLOT ] . [ FOM vs time }

The analysis of the MELCOR and DAKOTA coupling through SNAP
|2 )V 3 \NJl PYTHON DIRECTED STREAM is under development along the EU-MUSA project by UNIPI in
collaboration with ENEA



DEVELOPMENT OF MELCOR AND DAKOTA THROUGH THE NEW

PYTHON DIRECTED JOB-STREAM CAPABILITY IN SNAP

© Model Editor 3.1.5 - m] X
File Edit Tools Window Help
DeE D¢ v ? Doz ma o
4>~ 4V & Ko daJd & €. v ? 13 X
W phebus_FPT1 -
import parametric
o Wl Materials (MP)[31] =]} | |£xom snap import streams
o Ml Noncondensable Gasses (NCG) [9] import snap.model editor as model editor
% Passive Autocatalytic Recombiners (PAR) [0] m snap.codes.melcor import *
.F RadioNuclide (RN) m pypost.codes.melcor import *
o 09 Sensitivity Coefficients [83] m pypost.codes.aptplot import * =
& Sodium Chemistry Package {Disabled}
o~ Ml Transfer Process (TP) [0] stream = streams.get_stream()
¢ IR Cases [1]
y MELCOR 7 phebus = model_editor.open_model ("C:\Users\miche_m24ypcm\Desktop on red”)
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¢ 83 Job Streams [4]
o~  Phebus_FPT1_Reference_v5_4
A V3
o ‘? El;eDusiFPT17Uncena|my7hna|y5|sJuE actors=[]
o @ Job Stream for row in parametric.get_table():
- & Conne&lons 1398] row.apply_values (phebus)
o~ 4P Numerics [8] L
o = Views [4] - actor_name = row.new_task_name ("M
AV
@ Py ':h % melgen_run = MelgenActor (actor_name, put=phebus)
v General - | Show Disabled [
—] actors.append (melgen_run)
Name Py L=k ¢
Description <none> E Vi) ? actor_name2 = row.new_task_name("Melcor_J
Stream Type _@ Python Dire... E jal ? melcor_run = MelcorActor(actor_name2, input=phebus.case('MELCOR'), restart_in=melgen_run.restart_out)
Platform [Local N' ®e
= .append (melcor_run)
Root Folder ’VPY_DII_T 17‘ BBe
Relative Location @ ? stream.add (actors)
| T stream.wait()
Log Level ‘Debug v(BP|_
e (A ® Yes No 9P actors_list=stream.get_actors
{ for actor in actors_list(): =
ECI Support JE ®D "
Python Application @ Python ‘Sv ® P Py Script | Reference_Calculation_Stream l Hydraulic Connections | Core | Uncertainty_Quantification_Stream
1 = AV
Python ScriptLocation |0 F @ E hald Messages Oy
@ TVOE SavITTy TTTOUET GUCUTTTENS. PIEdSE Wall =
Python Script 107 Lines ‘E‘ @ ? 6 Note: Save Complete i |
led Fil ‘1 lected File |EY @ ? 6 Note: Stream submitted with batch ID '/Py_Dir_Test/Py &
Bundled Files | 1 SelectedFile LE, |@ Note: Saving C:\Users\miche_m24ypcm\Desktop\Phebus_FPT1_PythonStream.med, please wait
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DEVELOPMENT OF MELCOR AND DAKOTA THROUGH THE NEW

PYTHON DIRECTED JOB-STREAM CAPABILITY IN SNAP
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DEVELOPMENT OF MELCOR AND DAKOTA THROUGH THE NEW

PYTHON DIRECTED JOB-STREAM CAPABILITY IN SNAP

SNAP (Dakota Uncertainty Plugin - GUI):

Problems in handling failed MELCOR calculations -
- ExtractionData & Uncertainty steps fail

SNAP (Python Directed Stream):

— Script phase seems not user friendly;

— “Replacement samples” option: additional samplings created, but currently failed calculations
not re-run;

— Stream manager current failures when adding jobs to the stream;

— ‘“generate_report” currently fails.

Considering the current commitments in the EU-MUSA project and IAEA
CRP (131033) and the current close deadlines for developing the planned
research activity, the direct support of SNAP developers could be
necessary to develop uncertainty estimation that handle the failed
calculations (through GUI or Python direct stream).

ENEN o



MELCOR/DAKOTA COUPLING GROUP

The quantification of the uncertainty in a SA transient calculation is a currently relevant
topic in the BEPU framework.
Among the available methodologies, the probabilistic method to propagate input
uncertainties is widely adopted in deterministic safety analyses.
Several MELCOR users are currently applying this method with the DAKOTA Uncertainty
Tool (UT), developed by SNL.
The goal of this group is to create a platform for MELCOR users for sharing experience and
discussing the coupling with DAKOTA, both through the Symbolic Nuclear Analysis
Package (SNAP) and with other coupling methods (e.g. Python scripts).
The activity is performed in the framework of the USNRC Cooperative Severe Accident
Research Program (CSARP).
A «MELCOR/DAKOTA coupling» Project has been set in ResearchGate for sharing public
material.
U Meetings:

o Two meetings have been already carried out;

o A third meeting will be planned in the next months for discussing and consolidate the

current approaches for coupling MELCOR and UT tools

O The group is open to all MELCOR users and it is currently done in collaboration with:
o CIEMAT, ENEA, JACOBS, KIT, POLITO, PSI, SANDIA, UNIPA, UNIPI, UNIROMA1, USNRC

o O O O

U

U

ENEN o



NEXT MELCOR/DAKOTA COUPLING GROUP

MEETING

O Considering the feedback from the previous meetings we propose to have a
further dedicated meeting open to:
o MELCOR user community,
o MELCOR developer,
o DAKOTA developer,
o SNAP developer
to discuss in detail the MELCOR/DAKOTA coupling aspects.

O At the end of this meeting will be useful to prepare a document that could be a
consolidate and endorsed reference to perform uncertainty analyses with
MELCOR.

O Eventually this document could be a NUREG-IA that could be an endorsed
reference that summarize the use of MELCOR with uncertainty tools as DAKOTA
or RAVEN.

U The possible date could be in May but the date is open to discussion to optimize
the interaction and effectiveness with EU-MUSA and IAEA-CRP(I31033) activities
where a lot of use of MELCOR/DAKOTA activity is in progress.
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APPENDIX

STEPS NECESSARY TO SET-UP A MELCOR/DAKOTA
COUPLING IN A SNAP ENVRONMENT/ARCHITECTURE
THROUGH THE GUI



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

© Model Editor 2.5.7 - O X
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STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

© Model Editor 2.5.7

File Edit Tools Window Help
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In a more recent version of SNAP (e.g. Model Editor 3.1.3) a Two-Step MELGEN/MELCOR stream, and a Three-Step
MELGEN/MELCOR/APTPLOT Stream are available. In the case of the Three-Step MELGEN/MELCOR/APTPLOT
Stream, the AptPlot stream step is automatically generated. In a more recent Model Editor version (e.g. 3.1.3) in the Two-
Step MELGEN/MELCOR job stream, the AptPlot stream step should be added by the code user. To be consistent with
Em the description of this report, based on the Model Editor 2.5.7. the reader should select the Three-Step
MELGEN/MELCOR/APTPLOT Stream, if available in the version that he is using.



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

© Model Editor 2.5.7 - O X
File Edit Tools Window Help
PeE D¢ v ? Dow 0 QG K4k &b b
¢»>- 4V B ® || @ |Qoeraun, B @ e DEIEERIE
_| med - (unname PR TR LT LERE CRRT LR -IXRRILROL IURPLRPR [V SURR XX FRRR OLE U SRR CROE [ SRRy LRL - SURYRLs 1 SRR LRty ¥ SRR LRLF - SRPYLRES - SUT RLEs -SRI RRLE-! SRRILRRE: SRR LRRE: - SUCIRLRs ' SR LRt 1
(B2 ANI_PWR.med - ( d) R I
m **PWR_DAKOTA.med - (PWRTestCase,Versi §_
o= I User Defined NCG [9] = |
o~ I User Defined Materials [21] =
o- 5§ Fuel Dispersal [1] E
o “® Hydrogen Recombiners [1] Ed
o B Fan Coolers [1] E Two-Step MELGEN/MELCOR Stream
& Containment Sprays [0] L[l E s
o » Flow Paths [11] E. Submi
[l CCF Model [0] E —
o 1l Transfer Package [9] E
°- ﬁ’ Sensitivity Coefficients [1] =|| =
B meLcor @
:— g fabsgts " [2] 0 2 MELCOR
ob Streams E =
o < PWR_DAKOTA = e MELCOR Step »
Vil / [ :|2 2 MC_Step
o @ TwoStep_Stream |
o~ <& Connections [53] ~l E MELGEN Step restart
AV F14 @ 1 MG_Step #O input  output >
Ps] E MELCOR2X model
TwoStep_Sti ! =, MESSTE
@ TwoStep_Stream G| : g T ] PO e
" =1 [E
v General [v] Show Disabled | =/ §'s Gl Sy S plot [
Name “TwoStep_Stream | ™ %? 3 MED i
| <] L18
Description <none= E % ’? E
Stream Type DAKOTA Uncertainty B]®? (=] Exs
Parametric Properties | 1 Monte-Carlo sample, O re... E ﬁ "? f—_
File Groups 0 Groups B ? =
Platform ‘Local wme| | r
TwoStep_Stream | LAYOUT | CORE |
Root Folder lUNCERTAlNTY 92 ——
Messages Chy
Relative Location [MELCOR/ | ™ P € Note: Opening file EANUREG_DAKOTAPWR_DAKOTA med =k
| 6 Note: Loading EANUREG_DAKOTA\PWR_DAKOTA.med please wait... =
Log Level [lnformation M ﬁ ? | 3 Note: Open Complete. - &

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

O rodel Ediar 237

b
Fibe Eit ool Window Heip
OEE D0 « b N =m e = T e "
& B v 4 W ln | ] ..L"‘ Cebaul | E . [ & F:' - :I: T |=
| B am PwsLmned - (usnsmssy L | .I v e eee ol ' TRITI L - Ad=eelere Dleee Doe e 1ol i ool e e e o R Feoele il
L Fliree Paths [11) =
K0l OCF Nz [0
o- W Teansier Paciade [
o~ % St ity Coalidenis [1]
= el Two-Step MELGEK/MELEOR Stream
¢ B3 JobSheass [
e O PWR_DAKIDTA
¥ % TwaSlep_Sheam
o= { '} Sneam Stees [
B input Swdiches [1]
B Fils ]
& TF NoSl ks 2 WELEOR Sy ¥
- o Conmacions 5] 1 MC_Sisp
@ Homerice |9
= = Views [3 - WELSHEH Sy L
e - [Y1- T b iapal nalpd
TossStap_Siraam b = e
s P E. 1 WELIEM | verierd S g dag
* Ceaiviral ¥ Shom Daasha | = e e [ e PP plok e
A Twafiap_Gkeam 1 | “:D" T‘“:::
Descriplion nner 3l =k
et Tppe CEKCITA Lincsdsnty ™
Paramaiic Progedies | 1 Woma-Cano samgis, 0. |77 F
Fila Groups 0 Geoups =k ;
=¥ (ol Livcad v ¥
TwoSlep Siress | LAYDIUT | CORE
ol Foig UNCTRTARTY = EY ™ A
3ol F i E* BT e s s O
Swlyies Location WELCORI ) ¥ i Hote: Spening fie EANUREG_DAKOTA ST rwad - n
Mile Losting EANMUREG _DsROT R e phiaa wil
Lag Ll I i B 6 - E'i‘ - Mide Cipén 0 plals - ﬂ

ENEN




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

© Model Editor 2.5.7 - X
File Edit Tools Window Help
DeE D¢ v ? [Dofs @ woeKapr @ p b
E» v L4V B & || pefautt
W ANlL.med - (unnamed) ..[......z.........4....|...,3...,.....3...4..,
**PWR_DAKOTA.med - (PWRTestCase,Version2.1)** g_
o 31 Heat Structures [13] = |
o= Il User Defined NCG [9] E
o Il User Defined Materials [21] 54
o %8 Fuel Dispersal [1] E
o- 8 Fan Coolers [1] L6 - .
& Containment Sprays [0] E [ [
o~ » Flow Paths [11] I E
Ial CCF Model [0] E
o~ Ml Transfer Package [9] E_ MELCOR [@
o 4% Sensitivity Coefficients [6] F1o 2 MELCOR
o If Cases [1] E e MELCOR Step »
¢ &3 Job Streams [2] E® 2 MC_Step
o= { PWR_DAKOTA E
? ? TwoStep_Stream E_ MELGEN Step - restart
[ 6 Stream Steps [3] = ;14 N = 1 MG_Step +) input output
o ) MELGEN Step 1 (MG_Step) E St "‘;I";L'Gg -~ message
o [l MELCOR Step 2 (MC_Step) B restart > g0 restart diag
o {4 AptPlot 3 (WarpFactor) 3 melgen £O input UYL plot >
D Input Switches [0] E MED pres
[3 Files [0] F1s
o~ O Model Nodes [2] =
o~ <& Connections [53] Ezn
o= 4P Numerics [2] L E
o = Views [3] >l E
AV [22
Category ;__
¥ General Show Disabled
TwoStep_Stream | LAYOUT | CORE |
AV
Messages Oy
6 Note: Opening file EANUREG_DAKOTA\PWR_DAKOTA.med - i |
B Note: Loading EANUREG_DAKOTA\PWR_DAKOTA.med please wait... =
6 Note: Open Complete. v i




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

e Eant 1

D@ d 5¢ v

e Wisthrw  Hsip

WAl SR =Rl T
o 15 Streain Stegs |3
B MELGENM Sep 1 (WG Swapi

MELCR: 1 ] Iep
ApFipk 3 (WarpF s

ﬂ WELCHN Siep 10880 Step] - Properhes View

B MELGEN Biap 1 (NG_Sisp)

ﬂ-ﬂ MM Links

Y Files
o= I NiIw i &
= o Cansacl
T T ———
- e [
Fo
W MELGEN Siep 1 (MG_Ssep)

= G
Marms LG e
Descriphian npnes
mEEm Twnilep Sheam

B Pl e,

I iass cEKL

LEFTTF
Mame

Dt s phin

S am

LS T
Aslafsa Locaban
Wi 1N ok ShuE
Eevwards

(. ofdlea N L gt
nigut Files
Juiput Files

Cusiom Procssaing

¥ Tagk Busiieg

G _Fep
——
TwiSiap_Sieam
W WELGEN

Tk 'K MO
Heg Kexwards
ki
[1] inprets: Dabngd
[100 Cariputs Definesd
fp@.n.l.

el

& | Shemw Cles abled
1=k §
=
5 ([ F
==kl
Selnct an apphcaiion for s step
1=k §
l‘l e

-

Ll
B
E*
E"

¥ | (¥ | CF| COF| I

¥ OF OOV OF R OO0 W
] wh] owlow] wwd ow] owlwls

wrhl g e el

[ N EVa

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

File Edil Toobn Wisdow Help

O e d B8 5 F Dmk

G- ¥ B
[“ ARLmesd - jusnamisd
B maR_DAHOTA med - [FMRTesICase Varsian. 1)

Hea Binuchures |

Il CCF Wosied [0
e Il Transier Paciage ]
e- 4 Sensibiy Coala s (5

B Casas[1
KT ok St v |2
o= PWR_DEKOTA
¢ % TwoSlsp_Sheam
7 1 Stream Steps [3
> I MELGEN Sfap 1 (W3_Shap)
+ B MELCOR Siep 2 (NC_Sisg
3 [ ApFIol 3 CaipF e
L Ingut Swikche
Ll Files
e L W el Bl e e '
= 4 Coneacions |53

== 4 Mumernics |2

=)

| 7 B MELGEN Siap 1 (NG_Eisp}
5 9 o L

I ﬂ St hipplicehen

Selected Job Sream | EX
B MELGEN

Thie MEL GERY sarsars aockden analeis oo
B MELGEN_2_3_B541

Thit BEL CERM s 1o a0l amaksis cooka
B MELCEN_2342

This MEL CEM Sansans soosieil anaksis coda
B MELGEN_WORKSHOP_201T

This MEL GEM Sansaing eoosdenl anaksis coda

T- 4w [ Shaw rem: |l Gepyps |- L8

L
- [RT— R - -
W WL W e 1 ARG e ¥ SO 30D CINOTES Il TR Mol 3RS0 B3R N DT 3 ERED SHTEam

-

Sy ) Conlyguie Dulnitos 6] Ll
Hama Wd_Ssep

- N -
Dascriptian T [l =k | |
e am TwoRep_Sheam il sk
Errla b s SEL3A Ak o b

E*
E'
Ll

e L

CF O30 OF 300 O OF OF ) OF |

il | gl

Ik

s

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

Pl fol Jonin Wisdow  Hsip

:} KWELCEN YSiep 10850 Siepl - Proparie View 4

- ;B MELGEN Siap 1 ING_Bisp)
O e = =5 L T Bl 0 | S ﬂ' o B8 Sogaim Links

ev- bV B

[_-“ ARLmed - jusnamesdl _, [ TR .;.I

= Il Uiseer Diefinesd B PMarie WG _Gmap Lok
o (I Lisssr Difines Maiarials [21]
o #F Ful Disgersal [1] D=ecriphizn mpnas 2=k
I E;II.! e a1 At Twiiiap SPaarm ol a4 -
- Fan aiw i1
£ Comfanmsnt Spraps [T Applecaiion W WMELCEN_2_2_9541 Coll | |
oo P pthes [11] = |
i CoF Wodel [0 Pkt Localen = 3
= IW Transfer Facuge [4] oW in Joo Saks Yas & Mo " g
o = Sy Coulfic anis (5 =
- p—— Kaswars 1 Baywari =iy
&4 p . phen. Condiiangl Logic Hane 1=k
= L3 PR DEKCITA
& % TwaSiep_Sheam npard Fibes 11] imput= Cesbriesd ([ ¥
Tk Stream hegs 3 Sl Mg {160 Cunpuis Deiin e =

> |8 MELGEM Sfap 1 (MS_Shap)
= I MELCOR Siep 2 (NC_Slig Cusiom Peocasang | o = F

o B mpaPiod 3 O al pF e

{r Irgut Swikche = L)
Ol Files L L]
e (2 Wpded Mades [2] =5 |
= 4 Consarions [53 Lol i
> qb Humerics 2] =
o i i | 3 =
e, ""-'. :
W LG Sl 1 MG SRep) H T
* Ganera LT | e——— ol
FHame Wa_ser 1= | '
Dhascri pliani o hak i -
-~
ream TwiShep_Sheam sk [ &
Hrarlaabre B s SERL A A AR ol 9 W s - =

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q) Mol Editor 2.5.7 - a 4
File Edl Tookw Wisdow Heip

Dl D& v F DD O
S - 4 B

o
[__Hlllm-llmm __I j fuos il fsssafasndfinnafundf Wecosjoss B jus i |.-.|. i ' TRIITEy - TROLee [} - T ] < STTITIE  TRree o] s

il - [FRT s sk iy 3
= (Il Lisew Defined
= (Il Lis e Diedin s P
e 2 Fisd D -
= "% Hyid | E
= @l Fan & 1 .-
Ll i Gprays [T =
Florwy Pabhs [11]
il CoCF Wosded [0
= Il Transhr Package H]
"
3 LGP Tiep
4 B _Timp
3 Cr T
= Il NELCOR Siep 2 (NC_Eiug) "
o [ Apiol 3 CWaipF e
B It Swikhes [0 E
B Fiesm -
e L Wil Mades 1T]
= 4 Conmecions |53
o
e i Mumenics [2]
- = Wi |3 -
e 2 Y
B LR Snap 3 N Sies) =113
- Gararal v Shaw Disablsd *
| = 1 LAYOUT | CORE | TwoSieg Strasm
Mama WC_Sep BY o
_ . . . - |
Disori phian Mo (=l ) e aaprire B T - a
Sre am Twicstsp_Sream fHET Kgle: Loading EAWUIRE THIPAE,_DAHOTE_REY]. med pheass wall &
Brrla b g S o LT Hiale: Opean Compd e -

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

File [dil Tondwn WWisdow Heip
Oied = v F DmR O

S e How B

| B AKLmed - jusnamed)

nE 45 5l

Cantainmant 3praps [0

& F T
i Twa =]
Pk 1eps |2
B MELGIN S 1 (UG TRar
éHELTﬂﬁ‘El.'UII'HE_EWE
EpiFipl 3 ON 3 pF e
D+ Ingut Swiiche
& Files [0

G- e N2 PG ]
= o EnAetionk |-
I

= JF Mumencs [7]

= Wirews [T

F
¥ MELCOR Soap 2 [MC_Siop)

= S ¥ Enin Y
Marms= W _Sep
Desoriphian e E
HEET Twiilep Shas= s
(SR T |~ W =Tt -1

IE) MELCOR Siep 2 (MEC_Siep) - Paoperibes View

¢ [ MELCOR Sap 3 (WC_Gep)

e —

 eneral
Hame

Dot se0rigrl o
Sream
Aeplicalian
Relabve Lacafion
Wewn Jabh Slabus
Animaion Mo
WiaTaos Shag
Slan Fauses
Kirrmords
Candiional Lopic
npsl Files

Lagigin Fika g

Cuisaam Processing

| ® TaskBunding

WC_Siep
<=
TwaSlep_Sheam
W MELCOR

Yag W M3
= On or
on ‘= or

Ho Kaywords
Hone

[e] Inguts Diefnes
|11] Cusiguits Diefinss

L]

v Sheew Tisablesd
¥
X[ ¥
5| ¥
=k g
'?. ~
=¥
o

g

¥

...
i
o ey oW O OF | OF | O
) ] | ol ol o e el o gl

-

L
]

B &

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q
File E&l Toasw Wisdow Help 'D
1B e T f Bz O o
1 D sl hpglic abon M

w e 4 v B

et TH: -8 | I
3 " -
W MELCOR |
Saaren [u bl
T MEL COR! sisira accioend anal psis oode [ £ -
W MELCOR_2_2 0541 E 01
Thilt MELCOR! Siwra S0 08Nt analsis oode ol sk 4
W NELCOR_E sk g
|
sl
Thie MEL OOR! Stvend 20ci08nt analysis code I
=k
B MELCOR_wercanap 2007 | —
=k
|
This MELCOR Sewvird acc oent analpsis obde [

...: EF Shap 1 14 L -\.I-_-r
§ MELCOR Sieg 2 (MC_Sisg

[l =N ;
B apFict 3 oevaspF ac I
B irpul Swilchs . W=k |
N g -
) . ¥
~ i ar
= Wumenics |2 .
WARPRY Py - -y . 50 =k
aw 1 . ) _ ) | s L
OO hep P N Sl ] Thirw 3pORCE s Il I b e =k 4
=k
- | | D Conigue Deimisoas (s Casceil | | =
Framas LC_Esap | . | Lk |
Cscriphian nONEE £1] » TaskBunming L =
ZmrEgm TwoEsep_Siream =4 :
Fra - Ml il o5l ) -

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

File Eel Tomels Wisdiew Help

'D KIELC OO Simp

Siepl - Priogeees Ve

& e S T BD s O

- aengal
L d d Hyme
=i
% Hyiragen Recombir 1 Dk Crigion
H Far s |1 =
>k
F Contsnmen Sprays =FEam
- ¥ Spphcabon
ki F oo
- B Tearraier Pactigi Relaine Locaiion

e N a0 Shalus

i rephion Wl

i PYIR_DAK
$ Tw f a vk SWp
P . '| .|-. 1 (s Start Paused
MELCOHE Step 3 NG _Sieg wonas
o - ,-' =g Condional Lopc
3 F woul Fisg
- o Gt e bl |l
s o Cutam Processeng
e -
W WELCOER Snep 2 W _ Sl
(el dall ¥ m—q
Fiamas [
Descriplian TnnEs I'-i_ b TaskBending
HeETm Two'@sp Shea— |
Bl s bl iie i W AT -.-‘!

# MELCOR Sisp 2 (NC_Sisg)
ﬂ‘ -

HC_Sisg
M

TwoSiep_Eaeam

B LELCOR 2 3 S

Yeu & Mo
- O o
Om = OF

Fo Karpwonss
Fome

[ npasds Cefinagd
[11] Crtpusts Cuirssal

NOS

v Ghow Lusabied

I 0|00 0 F O 0 O O O OF OO

=i =F

e —

o=

"
4

e
o

wh=oliah=l of o =f = of =) = = =) = o =8 =l

B =

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

D) Musdel Edar 257
b Eoit Toobi  Wisdow Heaip
Oie @ D¢ W % BES &

'-'.-'l-\.-"l'ﬂa‘-'x-'%

]
I“'HE"‘MHHM E..|_|.. i rroafree Vaee|rna B v freibil IBaer oo B [ SO - TR I ] I TR I |

Two-Step MELGEN MELCOR Stream

Stegs [1

= Il MELCEM Smap 1 (WG_Thp 0
- MELCOR Siep 2 (MC_Siig; 3
L APl 3 (N aipF adliod]
L Shra s Links
£ \rg Swikhes A E
aw 4
g LD DFSE s
5] fipimal 3 (e pdacior) a=l T
» Ganeral . ¥ Shaw Disaled = [ -
i e WarpFackar =Y 3 M
D Bt pliai w1l i [alh=hk | e
Sroam PWA_LO nar n
Applicaiion =] 2BY I E
Falaia Locabian ol
Wiew in Job Sl Vs & Mo yalh
LAYOUT | CORD | TwoSiep Stiaam
T i Havwa s [l alk | -
- — i 5 &
Condibanal Logic Mane E'HEY Fiale: Sav Compoiei
Cuslom Procsiaing R E* B 4 § Haie: Sad REG IDaKOTHRPVR_ DMK TA misd, pha asoe wiil
ST 1o b n il el e e LT Hati: Sarea Comphita

B =

ENEN




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

G Apmfiet 1 OWapFacles) - Progeries Viee -
T E Apifigl 3 WarpFacr)
o ¥¥ Sheam Links
Bl G| T -
] 15 [ ] ] (L} | ERE . REEIEERS : ¥ [ EERI ¢ ] ‘ + 1 __TI | ii
- Ganeral -] Show Disabies |~
Hama NarpFacir =N,
[ ripion T 8 | =k
Sraa— PWER_LIZ S =R MELGEMMELCOR Straam
Agplicabon B apirial L=k |
Roalyires Locatian =l
viewin Jab Stakes Yar & Ma Ll o 1
% pywands Mo Keywanis BB ¥| | EeR
: e R LS Slep P
Candfienal Logic Hane E'|D ¥ LU g ] WL _Tiep
Cuighnss Procassisg | Aode BT
— Pl Inpeis [1] input defiriiion M=k,
Pt 1] gl ==
= Gaivaiy AL == L
1 | P Casigarta 1] audfusl delnisan E'|fE T
Flarme —
Paramaler Filk ¥ Ul & =l g
|| Dmsaripty =
‘ aET 'r: ¥
| Appdeiibo ..-- §
|| Bt L ¥
i NG =k i
=, Eed 1 E i
. T [FLETETICY 2y
|| Eandiion -
¥ Task Bundling ¥l- [ |
‘ Zusiom H B il &
i) Chias = =

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

?l- Edl Tooh Wsdow sl ) BpPiet 3 GOPLOT) - Propertics View X I
Be d = v Y DmE O [5] AptPiot 3 [ZDPLOT)
= B8 Sieam Links
@ e - S v B
| B ARLme - usnamed J [ O e
A Heat Swucknes (13 » Jarsaral v Show Disabled _‘
: I Lize Defines ] — Beor = 7
i CrsidTiphien [ TNEE E" ..-'_- '
Zara aam TovieSmap_Sha e = -
[ Applecaiion =] AotPin |y ;
Frakaia Localin =T
" Y in Jot Slaus ¥es & Ho L=k
it Hé Kidwwaiits EfT
Coradibianal Lok Hane M=k,
Cusivm Procassing | Mane B F
- Pt i puts 111 e deinfisn E* .“: ¥
e Puota ] it [ =k
Pio Culputs [9] caskpart chal o, 1| =k s
Paramesjar Fis ¥] =ysmpts g =¥
=T
2 =1
aw = ¥
[ ApiPiet 3 (20FLOT) = 5 :
v o v| Show Disabied *) .,—_. ¥
Piare MPLOT y=h 4 =N
Desariphian pnes E* [P ¥ =k ; D,
SBymam Twitileg_Shea= =k 4 b Yok Buadbes) B - :

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o C

file Lo ool Wisdow s o I

O e @ S0 9 F DM O v [5] AptPial 3 (2DPLOT)
o= ¥¥ Sheam Links

G- ¥ B

| B ARLmed - jusnamed) b ] |
d - [F¥WRTesCar sl 1 A
, [l — 2 Eckit Dict inpartx - SpiPick 3 20PLAT) iy . = e
= Il Liser Defined 8CG 3 . = -
o 1N Uiz Defines Makarials [234] 2 o = =k
="=.'§'.-| LARpErEa 1) B .\tn;;.
- e b Flesom v | | gt ¥ Ginital ¥ Giviw Cick s bid -
2 - . I Ful=k 4
- Hame ol T — T
Trpe NELCOR - ||¥ »y
i " 1 & Fal
:- Demin e ale T ™ ¥
3 Filis St & Triii Fabia T Slk=k
Ipul Filss 2] inpuie Fvailazis E" (¥ EY ¥
1 £Bt
P A _Sp [allhak i
o Il MELCOR Sisp 2 (NC_Sikg =
> B ApPict 3 COPLAT) Sk =k
B Ingut Swikche Sk =k 4
O Files
e (T Ml Madas [7] 5 1=k
= 4 Conmerions [53 sl § |
= b Mumenics [Z] Clons ok | |
- ) A | .;. |
= e -  §

B Agiiet 5 FORLOT 4 W "= L2 :
= Gararal v Show Cisabied = '.;'-'i-' E )
Fame SPLOT =k 4 ok | i

.y B
Dk cri phin AT EmY al -
b Tazt Burkling - o |
s . - ™ = '
e Twnitep_Sream Cafl=h ) Thie ECI sk a1 ramber |5 Used ) detemine which skepsiasks wil be e ||

Yy — [==. QT o [ nss ! i

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

Fuke  Edul

Oed =

ﬂ Tt Btep_Bligim - Piogeities View b
lonin  Wimdow

Hep |
1 e ¥ Twplleg Srasm

v iFF Om R O ik Sraam Seps 2

1 D+ linpui B

T

@ e - L v B [ Fiks
|| = o usacsl Hegea
| B aRLmed - jusnamed) Rl O [
= Jeneral . v Shirw I:u-_ilhd
H | Hame TwoSieg_Sramm gl 4

Ll CT@ b

=k

RIS E™
Edrwam Type DI O Lincria iy E™

{ | Faramednic Properbes |9 Monle-Cado sample Oresponsas, 0 vanables, D disinibriions E™

¥ | OV | O | OF | OV

H: Mol File Groups 0 Groups E*
- I Teanaher Pocesge | H | Fiatiarm Laca -
e A5 Gty Costeients (7 |
3; . H | Riceri Faigar LMCERTAMTY Al |

7

w [k k.

& F Relatve Locilion
7§ TwoSkp_Siea |
b

MELCTHRY

¥

i i Bl e A A e B e B A J e

F Stream Segs (3] Los] L imvd lzrmaian = | [
B LGN St 1 (G 3
él MELCTIR 1 ME Bleg Viaw in Job Slatus & Yem Hg pan)
-r.'F|'|1 '--. - 1 | Lingir Exaculian YEE o pau
B Ingut Swiich es [0 |
& Files 0 ECI Bugpoit Enazhad ® Disabled ™
- .°' (= I; L E H | u‘
. F——
= Wb Humenics [2] |
= Vieews [3 -1 H o
i =
¥ TwoStop_Siream 41 T H
LT v Shiiew Digables = L
FMamrs Twnidep_Skhaam Lah 4
Descriptian e 3llv=h 4

HaEam lppe

[-EFE T TN - TR T

AR LT & Linca fiainky

LREET L T LR P U WS DT T T

b ks rko i,

3=k ¢

0l e

& m T

Ll

ENEN




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

15} Model Editor 25.7

File Edil Toodm Wisdow Help

O e = L

e . 4wV B

¢ ol m/%

o

Teanaler Paseage 1|

wibwly CosTaients [F

Isp

- A E
F 5

T PWR_LD =

L LT v, Shiow Disables  *
FMama FYR_UQ L=k 4 |
Desciptian mnes I3dly=k 4
e Tee [EELTA Lincaaisty EY P i
Binrn revide Savaeotian | 4 bianks Saris s sesis 0o rarseaeas Baadabine 0le ] G 8 T

ENEN

| Qenesal
Mami

L gl

Eiream Ty

Farameiric Fraperiss

File Graups

Flatarm

Reel Fabdar

Felative Localion

Loy L

Vew in Jsh Slahus

s | L dear s gk

ECi Bugpoit

FAE_U0

SN
DA OTA Uinisrtaimy
1 Monle-Cario sample. O respansas, 0 vanables, 0 disibrions
1 Gmoups
Laca
LMCERTANTY
MELCOR
nizrmatian
& Yem Fiz:
Tid & NS

Enaokid = Disabied

T

v, Snow Dizabled

BY
=k j

lfy= § .

[l <k
Ih=k 3

Ll li=h 4

=k

¥
b

E
b

o e F | OF | O
i ol oy | | [

Lk



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

ﬂ bt Lirersesmarty © et urash ne b
File Edil Tonl  Wisd

O el 5 (TF aoTAn | i waniask (7] Dstritast T Rapam

g - B W Mumaer of Samples. |1 | Orddar
|H AL - s Y afeliam Sriad P b Emlely a5 0 fobsiims Iil
Ramping Betrad 5 Nonle-Carin |t e U b Conigsnoe 3* N
A Heat Snuckines | v Shiw Cisabied
= [ Lbssar Diifin e Y neui Emoe Handing  |ignore maoal chick emarns - Reglacsran Famo ya b

== I Lkt Do e
- B spera i 1 Sl =h

T Figures gl el 5 Time Ciependeant = kgl Time Capendsnl = B e ¥ .

5o T~ Ldwid Ll Lipges Limid [ el [lysk 4
13|y =k 4
L o -k

- | ||

el =L
-my

|

f\OFICF OF | OF | W

=i = = =B

= WEWE e
e Haalp (o Canisl ,:,.
{ B e = T
* Lo fraial v Ehiow Disabied
FMarms VA UL 'E T e
[
Desoriptian ones B[ ¥ ' o

|' 1|
hraEm Tppe DAk DT A Lincartaisty El Y i i
i il Savarobine | 4 Libssks ok s ok i rersnn rae Bisariabiar 0 ae | S W T =] =



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

ﬂ F et Ll resetmarhy o ni® |:|.l'.'||'.|"-' 4
file [@l Tool Wisd |
O el % & F owotars i) Varisbhs | [ O T Rapan
g g = Jh W Mumier of Samples |1 |J Choar
Fafdim Sdad P b Enlely E | T I.1
pnpling Melhad E Nomle-Carin 1 afin By b Conidencs 3=
Hea® Suchures | v ‘Shirw Cisabied
= I Lhsisr Dhefin 3 MG neud Enoe Handing  |Ipnone masdal chieck emars - Replacemant F j=

= Il Lbsis Dvefin g2 M

5-:,'_-...|.L..-.' E* MY
] 18 ¥ gL g a1 g _' ﬂ T LA pad et i Tomid L pEnasnl [adly = .

ra™s Lower Limi Uipper Limi Do sy L1 [Sly=k 4
1 [ — -
A uneet SIC=k ;

i

L]
¥

[

¥ o [
o | o || ||

wr v
3 '
e 5 s |- d
— Hedp 5 ymde o Cancel &
e s ST
- Ganara ¥] Show Disabisd = L E
Fiams PRA_LA 1=k Fl
"\.
Dk cri plian T BT - ;—
Sream Tres CSEDTA. Lirscaainty E*| [T T &
e e e e e A P e | Clme -

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q
Tdit Uncetmmty Candge n X
File Edil Tooks  Wiisd ) 1t Uncetaim Chshane
O @ 5 @ F nasaTars 3} Wanabk [oa) Doribuit T Rmpon
. e e &V Mumizer of Samples |1 i Dy
| &AWL - juse Rasadinm Saed Pria i Enlily 45 0 :| eI Ii'
W ';.'-—||:Ir|.;ll-l--_-.;| E Nomle-Carin L afin B imube Conidenge —_—
. bires - " Hml:u-_:tliﬂ
rigld Ermor Handing  |ipnona mvaioal chac gimans - i s 1l F vk 3
5[ =h 3
Figures gl Herf ] ﬂ Tme Cizpendant = kil Time Capendanl = E” o ¥ .
Ma=a L&wii Lirml Lipger Lirmil (PR T I li=k 3
GEN <t £ 3
[ -y
-]
1 h
(L=l §
1=k 4
L=k §
gl
y=h §
dk | . ‘; T
= Hial O e 0K Caiial T
U > = T
* e el v| SN Cisaibled -
Fiame YR =k dm ¥ i
Y
Desaiphan qone= 3=k 4 o

1 - u
hesm Fge DWKOT A Lircs itaisky Sllh=k 4 i | i
Dinesroide Davsestineg | 4 bissks Saris s sesis 0 orseseneas Biadabioe 0l o) G 8 T = =



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

@ idit Uncetsinty Condiquration =
fibs Eol Tooln  Wed '

O d = O F DAROTA Propais | g vanabes | 0 Dalntebons | 7 Raper

% - & ¥ |[p
| B ARLmed - | Janiatie | Mamngl | wamable  Dinbsin Desmtntos T
variabis Diglnbutian Ty als Unilx: Trps Paramsise

A Heat Sruchines | - = | Bhow Ciisazled

= I Lhase Difinied Mg Ll
- (W Lkaser D efiniodl

3l =l

& v, c=1
L Fan Cralar=[1] =l

& Caontainment Spr E5| S T
- Flow Patfe [11] =

Wl CCF Mol [0 - ?
e~ (I Teansler Pasisg - | ¥

LT =T -
:hlz_..".‘.l. - L-| |..'..I
- £3 Jot Sreams |3 -

& 3 PWR_DAKT] ks |

7 ¥ PWR_LO
o 0 St -
_ TR

[
)

é MELT = ¥
ApFig =
B Input Se alk
[ Files [ =
o (T M2 b -
B ogf LandsChonis |20 a.i‘
e db humenics [2] ol
S LEIEN halp ""‘5 Uil L, Lascal = 1
A ¥
AL = — T
* Carmral v Sl Disabead |~
MHarre PHR_LD Y
oy
Dwscriphian o E* '?"-1" i
ream Tpe DAKOTA Lincarainty E' e ¥ 1
) [ U e | e L Chirka L i

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

‘o &)

'.'_n- Eft Tools Window Help o m
. : ﬂ Select Mew ‘Yanabis Fsference LA TS|
r H "F i |11
& & - & Lo Select the varable calepar Select the vartabis
—_— K LUsenCalined Reals ] 1 DE-1& &
& A1 TG0 10E15 Houni
| MAR_DAHOTI ¥ DaKDTA Py 47 Bensdity Coelc enis
COR131-F 24000 [Meoundl] -
Pacrws Pl |El 47 ORI 02 (el L " Emn».».-r:qu-uu
il CoF M 42 COR 113249 27000 (Mouni | 1=k 4
- Il Transfer P ' Diskbuban [Ally=k
¢ o Bonsitviy O anazle 4 COR 1502-3 50 (Hount Parameters :
7 COR 11 2 COR PS04 28000 (Moundd 1 =0 g
&2 CORL 11 Woag, 7 vartabies, 7 dtaibuli i % =k
£ COE 11 —
&% con 12 | EaT
&= COR 18 | i
&% R 7Ol . - | [P
- [ Cases [1 I - -
-3 :3..: 1 T e Z BN [t f
o i PATR_D I vak |
o § PaR_ 7
.'.u Coprres cli ooy - | 13
F
=k 4
W Lo v il P ¥V
A pa b
D =i phisn Cal
eam Tpps T_‘ i
o=
P ararmie Prog e - ;
Fil CIeaps Hedl @ Cancal
=.ill:l."
Sool Frider Halp I Uindo K Cancal
Fratairee Locabian WELCOR! BT 118 ricie openng bis § H
- - - | Hele 1 EHUR s
Log Lies nfemalion 1% - Hple Jpen Complels

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

Fule Edil Tomdsn  WWischd

Q

Do =3 1 T DOTA Propaities | Ig) Waniobied n Sederl Mew Variable Beference -

S - &% I0 Sabact el Erogari e of B new Sstizuben

| ¥ ARLmed - jusname Jiatle | TN
ariabis Diglebutian Types

= Bhaw Disasied

& Sealar The vartyle replaces the ramingl valus '\ﬂ 1
Lifuls el B & sl O 107 BER1ET waiEle & B "-2 T
Lirits Mo Linil - alak, .
& Containment Spr )=k
r-- Flosw Pakfes [11 igdike  Thit varaia is aoded o e nemisal ks =

F | =Y
ol CEF idesdid [0 e e —_— - - . -

o 1M Transisr Pacesgl Lrits must be spacified for addieee vanales

- J5 ity Dot
B Cazes 1) w5 T
I3 Jot Sreams [ _

= n;h-..i_

o= 3 PR _DEKD F iciin Thes Sy i ruil widusd i rrogfpliad By B cinsle ':: T

i W FWR_LG -

= ET - |E g
o LG

B horrd pY

O Irgut Swil il

Factied i Evlified cirie s bl i o Mool G i

[ Files [0 T
=N ] —
- oA Cansscd | -:l. 4
db Humsdics sl 4
- g [T L ...'.1
o . =
—— g FLIT rasiyl " T
i FERR_ W g Paew Fmish Cancel
LT ¥ T LANELG |  T
Farrs ] yafh i
S
Dwacriphian apnEs E* .?.._.?, ) 1
reEm T [AEDIT A Lincssinky E" t 'i-
e [ T o = a

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q
Tt Uncematy & cndagurah pe W
il Edl Tool  Wed G Ik Unomtaint Jurse
D el = e T DAMOTA Propenes | (gl Wanebkes | [ Osirniisiiens T Rupeain
*% - &% [a]n
| BT AKLmed - jus i Wb Harmnel | ‘aacable (R TT CAadvibuson :I B B Ii-
w varable Diskibghan Tipes ake Jrul= Tioe FPara—ai=n.
- 7 Feat Snuchires | 2 C0R [&] e Gasgindy  SE M L) | Seslad LT +| Show Disabisd
=~ I Lk st Dl el B0 ok 4
il | TR
= R Fusd Diggersal 1 L=k
1:::. -;I:II..":.-_I-.- ==K ] .
£ Contanmant S E'l Y
r Flosw Palfe [11] L
|l OCF Wesded [0 | [Slly = |
= Il Transier Pacig -| ¥
- 5 Genmtsaty Gosd
& Cases |1 ==
- B3 Jut Braame |2 =
o £ PVWR_DAK "'1 T
7 W PWR_LAO -
7 caream ¢ o [ L=
o i
é MELD 1=k |
EpeFig -
D Inpu r'.-... or
3 Fiis =X}
o= O W osddl B =T
- o Caiaest ( =]
dqF H BHCE t T
= Views [3 % inie - p=i |
—— Hsiga S e O Cancal X
e -
* Lo fra il v ST Clgabden  *
Flarrss e L0 Lah |
by
Descripban e £ ¥ By

. -
Thesm [ppe [k T & L s fainly EY P i | i
Dines e Daraseatlas |4 Liseks Maris s seesis 0 nsemeneae Banriaise als o) o T =] =

<




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

ﬂ Ed & Uncedanty Lonliguestan &
Fulz El o=k WWiedd )

O e = & T DAEOTA Diopaites G Warables | o] nbeions | 7 Rapon

S e - bW & m

|82 AKLmed - i =FT

Hame 11 Proabeabi by Ssacait

z [ — oot b o Traeguls: LR T ] L v | Bhow Dizabled
= Il User Defined WO fram Setmni | ™ ¥
=~ |l Uses Defined Wa i =i
e~ 25 Fasd Disigirsal |1 E* MY
o o egen Mec e bl Paramelens i P
- E:]_| -. : -- 1 E j I

F cor mant G 3 (min e 0 k 4 n e

: i ms ; ..r 000 | |y =k 4
¥
B L

=k

T T =

oonrEe 71 (PGS 3400 13
kil coFM -.':' L T 10w=+03 140e+D1 Z25Eg+13

IN Transler Packsg - | - |
c = Ta 25501 T L
== = Sy LISl Cosimia st s Bl H
e~ B Casia 1 - | |En ] . ¥
EX ok Sraama 2 Wn ¥ 1.08 4 :
= 3 PWR_DBKL | b=k |
v ¥ PWR_UG Wi ¥ | I —_
# L Stream o4 - ® ¥
- Wl NELG -
- I NELL o'r
I i gl o=
O Irgul v nos- = SR
O Fies 1 T ¥ ¥
= (D N el Wi 2.1 D=+ 20a+H13 =
& Conracimne [53 j’:i"
dF Humiics -\.- ¥
- e 3 =k 3
e Falp =3 Urao oK Cancel -
T _Fl_
= Canaral  Jhow DenaGlad =
Hamea PV _LA3 1ok | a
Disiri plian <] (Wl ‘ahak i
Soream Troe DREEITITA, Lireceriad iy 3l x| T !
= - S

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

to
|

File Edil Tools

Wirdow Helg

0 e

e o

b L L

| PWR_DAHOTI

4 ﬂ dn Unierisinky Loshgumhen

T DAROTA Progsimss

2 Varlabies | [ it

o
¥ Hipail

T Pa_DakO =
r Florw P aths Marminsl YEnatls Danbulan E
i CCF Mnds Wanable Chesin basbioe, vale Linfz ) Farameiars
= |W Tranzfer P i . " - .
T T—— F =1 F - #niikaly L S EH ik Mo Lisi akd i dF
2 COR 11 gi' OR T E 3% sensifdly Coeficients nity o Lini yka a
2 COR 1
45 GO e ser-Defined Faals nia ey [ alar 21105 mi
.
& CoR 3 .
 PIS—— E HOELH E as AT ) R Vi Hiual Transha © ali A S00 i
&~ COR 0
# RH1 T 3 - = it - [ i
- = B 21 ) eneikadly efliciants ki M L ikl " 1
o I Cases [1 &
o ¥9 job S : Ty =g Ee. =] = - e i . PP
[T R L | o~ = -3 AL neneifraty eflicisms nka Mo Lini 15 ] u 1
o O PYR_DY
o B Pyl 4 COR 12801 PR Sensiidly ool chen nia o Lindl alar T T
e ol Conres clion]
w L M Tl J
AT
D zcriplion
aEm Tpps
P i i ProE el
b CIoips
Faiom
Falp (4] Lancal
Hool Folder T TEENTT =4 L= | v

v | Shiow Disabea

i 7 vanables, T disiibotions

Foskrires Locatian

Log Laes

HELCORI

Infperreylion

™ ¥

--'.'-‘-_-E-

Mode
Hole
- Kol

penngbE L
ading EHLH

Jpen Compheis

gk |

=E

oF OF | ICW

o | OF ¥

=
¥

=
]

W

I{.

o
ol ol | o | ol | ol | ol | i |l |

O OV OV | O

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

il [al Jonln Wis
O =

a 2

o e v 4 W

ﬂ it U recasetmarrty o ot arsh s

d
o T CUHOTA Propeiles | G Wanabk o] O | T Rapam

L

a
==

¥ Show Dirabied

[l ly = 4
Il
I LAl =k ;

oo OF | OF | O
= = o ) = | =D

[

Iﬂum-nuﬁ kA P ——
u i Kams apiility denarly
& o Cistrisu@on r andaz
« ] Heat Sruckunes | = Ciztrizuac Trisnpular /0447
- Chines e
| Rl T & o Fule scalar
e~ (W Lka ol Dt el =
- erm—— L
-+ 4y tmcen] | OF Distrizision Paramasars
m Fan ™I
B v i rd T a [rmin 2[9ED
o et | n0p
- i Flow Pati [1
7 " I T [made 24000 T T T
EIII SCF Mo=did [ 1.1 0a+0a Idde=03 2155+
= Teanaier Pactag
5 b [ JEEA O
o SR . Cumutaiee Sisbiubion
B Camem (1]
5% Jub Sreams [7] — 1.0
o 4o PYWF_DVkO)
v PWR_La T
§ 15 Stream ¢
W LG
MELG
A piFig
O Irgut Sae a0
O Files 00 T 1
o~ O W2l iy I10e-0F 1553+
= o Dol ong (51
= d Hymencs [2]
= Wi [ .
ar Hulp LK anial
¥R O R
LT v, Ehow Digables
Fizrres PER_UD ™ P 4
Cwscriphian

EEem Tps

S s e . (S s el

npne= [3llp=k 3
DERDT Lirscarlaisly EY P i

4 binsks enrin s seemin 4 rarseaes Pordrmine T dllere o] S

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

Fils  Eail

Toon  Wimdy

Q

e E = T DAMOTA Propemes | D Variab [7] i T Fuapaain
WO e gV o a s
| & AWLmed - msname | L] 01
- d 13 Kams FProhaiiiy densily
o Cishitufion T - 1T e
4 ek Srucknes = Diztrizuar Trigngailar 0044z
= Il L Defines o & Rk Scalar
== Il Lkt Do ezl b
- o o
= gy Fusd Digpersal|n -
= I S i a7 Cistrisution Faramsriars
= a1y -
£ Corcanment So o [min -
Lo e S Irmufcient Samples =
-
1 e
i‘ The nember o =ampdes {45 fees sol meat s Tdde=0% 3 55a+0A
'_- B i Sl mimsi isouied by Be piobalekly, conldseces,
sl P ne ol me i ont (550
i g
Hepau s gens aled e Thes m e sl rel sl
W tin2 probatiny asd ConMdesce kyveb.
Comlimus?
Xes o
—_
T T T
L10e+03 1555+03
- ey [
v Huip L Lanoal
L FERR e = TR i
= Caiwia v Enow Disabies *
Farms PV v—‘ Li -
Dwseriphian ampnEs 3|y =k
hesm [pe ok T & L red rlsanly L" '\l'_" 1-' i
e e = = Liedi

ENEN

v, Snow Dizabled

¥ | O¥| ¥ | O OF| Ol

i

i )

o o
ol ol o ol | ool [ ool ol | ool | o |l | ool | ol |l ool |

I O W IO O | O

]

L
]

B B



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

ﬂ it Unesmity Cordagunstion x
Fule Edil Tondh  WWisd
O @ = (F eEGTAR | @ vanak [ Dstritast T Rapan
9 P - & W Mumber of Samples |1 | D
|H ARLIed - [ Qaratiem Geed Sl he hHIIllHIIIJIl“HH'l'lllrhlll—ﬂl.l:lr:ll. .| Beiesjoss B Ii'
w Rampling Wetad B Nomie-Carin L sk Bspem b Conlidence am i
=1 rvn ok v v Shirw Cisabisd
ngil Emod Handing  |ipnona maoi | chck: smars - R laice e ni F amo yal
E'Y ¥
Figuies gl e 0 Tme Ciependant = kgl Time e pendent = B b ¥ .
S e S e Lo LI il Lipger Lirmi Drasephion E' BT
= oo Patfes [14] HI_SEH unsat =k}
kAl =k 3
= ||| ST
=k
(1= 4
L=k
L=k §
af
1=k 4
gl 4
gl
Huip L LT TET] = ¥
¥ EER = T
= Cawia v, Enow Disablea *
Flame ARG L=k 4 |
B
Deseriphian mones Iadlvak 4 ! - I]
e Tppe [k 0T & Lirwoa ilainly Ialy=k 4 i | &
Dinea et Darasstlae |4 Lineks aris s sosis 4 raemenes T emine T oleke o8| o & T =] =

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

Fule Eclil Tomds  Wisels

o

O @ %5 ¢ F DANOTAPropermes | g Varabks | [0y Dis 7 Rapen
g g = Jh W MumGe of Samples |1 |U| Chdar
| B aRLmed - umname | FAta0T S PRy <2 T T )
pmpling Eethad B Monle-arin Afin Hypaimy b Combdence =4
Haaf Siuch = Show Disazled
= IN Lises Define npul Eme Handiing || pnose: meidel chist: mmars * Rusplacamant Faciar 1k |
= Il Lhsis Defined bl -
=-=. il oS o |1 9 ti
= g S Wl _I' Copiibe Samples W B LISEen0end « E" oy ¥ .
Harnm . Die=scristion | Hli=k
HZ GEM ? Tich Al COiiita T STl §, CoOdi [ B S (o Thal —— I i
probahiiry and confidence kevels, gnd the ramier M=%
of Tiguees. of marl, Thise may iske 5 whils, Peneeed T = ':t -E'
Tes | Ho [ | B Y
=k
- |1H P
=k
™ ¥
B
L=l
¥ T
) ¥
Help v Cascel ok
o reen aeas B
= Ganara ¥ Fhgw [isableg
Mame PWvA_LA =k AS
Dascriptian o Emr o
~
Sresm Tres DCWSEIOTA Lincariinty [l =| T &
Biais skt B datins | | Msiks il b nmnls | s bnsnsn T seabias T e |00 @ LT [RLL -

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

Filz Fdil Tomlm Wisdh

Q

D e = g8 F DAROTA Py gl Wik [i7s] Dntribadt T Rt
B g = 4 W | mMumse ofSamples |89 ] Crdar
| B ARHLmesd - jusname | HAtem Sesd | Fria e baty L | TR s [T
Samping Wettad E Monie-Carin |t e U R Conlidance LA
 Heat Sruckres i L v Show Dis-abied
= Il Lk Definea baC nipint Emoy Handing | Ipnona sl chisck gmars - FEiacervssni F o vl
- I L g Dhiad e ikl =
- 25 Pyl Disgecasl i (= 4
Figues al Werm - Time Cispenoant = kgl Time D pengent E o ¥ .
Ma=a L&wmwii Limil Lipgar Lirma Dol ozl £ E*I'E L
;- 2 i “ 3=k 4
- | - "y
ool L3 =l 4
& & PYR_DARKDY =k |
7 W PWR_LG I -
o 5 Slream 1 bl (1= 4
o LG I
g =k 4
EpiFin b
D Input Swil =k
™ Flli= =
o~ (O i B 7
ol N =] : ¥
db kymen =l 4
= Werares [ Lk ]
5 £ s =
— Hup T Lo Ol Cancal L ]
i FERR WA e ] i
= Ceiairi il v Ehiiw Disabied
Marms P '\"_" T F
= [
Drescriptian e E'ET = I]
Weam Tppe DAELITA Lincartainty E™ '\"_" T !
- - . - - - e — Chiii - i

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

L&)

Ll Ureseetady C o nfayursh ce =,
file @l Tond  Wed o ¥
Do B = e P DAROTA Propaites | Ig) Vaisbk [i7s] Dt viimit 4 Rapean
g x A W ThePada YN ~ufsse 4
| B ARLmed - s Front Mabler Y5 <unset Lo | I |;.
el
] Heat Sy chures | o L » Show E"'.'_u"u
e~ Il L Defined B val
1 ¥ Induds Seciion THes Flobed Values Sl =k ;
¥ Indude Random Yanase ] AT .
| i
¥| Induda FL ahech Diespendeni Uiz inda pendent Ired g eradeni DT
E*| B
Soitey | ek Mo - |- L
LAk
¥ Inciugs Extrgrd Senipl
w || P
¥ ITedida |l Fiks
=k J
¥l Induda Fage Kumses
¥ Indiuds Tasle of Conlents =k
gk
y=h
ya b 4
=k 4
y= i 4
B
% . & —
Hsipg FLTT 0K Canial % ;
TR - T
* ol v Shiew Digables  *
Mame YR 1=kl
LY
Dwimiphian anones EY| ¥ =

|' ]
Hemm [ Ee [k 0T & Lirecaiainty A=k ! a
Binrareaicie Sava retiar | 4 Lisnks Saris s smesis o ransnars. T and raiae T ek g | 5 W T e =



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

Fule [l Joodm  WWimale

Q

O e - =3 ! T CAOTA Propaimed g Vardablis | 0] Ded bl s E LS|

9 % + & W | TePagm T PWR_LG ) Select § Tie Page Mot al 2 0ET |
| B ammes- pmname | Fronenater B cnsee AELIDE CTIPOREIS g T
— Ci g ol i
Heat Sucres | - FWR_LGQ | «| Show Dizabled
d A s

= |W User Defined

30 ?-'i
= Il Uiz Dedined Wal

- . .
- ¥ Fusl Disgersal [1 Wiz k) Inchyde Sechian Tikes j E* ¥
¥, Nci o8 Farsdos vanile | I3li=hk .
~ E* ¥
¥ IO O A b s Hependam
5|2 lh 4
Boet by | Task ke -
sli=h 3

¥ Incii e Exdreect Sonpl

4
4

#, Inoi ce Bripad Fibe

[n ]
=i

¥, Inciude Page Humbsare
Hone [T 'k )
¥, ncics Table of Conlents b

O Cancal

i
=l

.“'I.
Help = Urdo ik Cancel a
S — = =TT
 Ganaral v Ghaw DesaGled B
Mame FWE_LID =k A=
"'\.
Dsniplian 1D ‘ahalk — ;—
Sream Traoe CWSEIOTTA, Lireceriai niy sk
- e - ik
Blass sk Dismsios |1 llenls Fale.ssmmmle 1 iinmneis 3 skl T e e 55 8 -

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

aQ

Fe fan

O e =

Toasm  Winad

g e - & W

| B ARLmed - jusname

= Ceiairi il
Marms
Desariplian
e Tps

Bk kel ik kb

£

P DAMOTA Propaiies | gl Variabk

THePege P PWR_LG

FrontMatier 15 =unsei-

EE

L]

Misic ¥ Induds Sachon THes
¥| Inciude Random YVariahes
¥ Ifecuds F O WAkl e
Soitey |TeckMio -
¥ Indiuds Exirad Saiph
¥ ITeZ0i08 NSt i
¥l induda Page Rumaes
¥ Indude Table of Comlenis

Huip Yy uade

o FERR

PR

Plotied ¥

Tone= B
DAKOTA Lincersinty E*
A s Morks s seeasks 1 e s e T oredcoies T e -

ENEN

E Fosapsain

WML

Do el

s T q

D) Selent Platied Yalus

Salac @ figura of menl o prodasiiy disii buion
5 HE_GEM Jra limits
Bl (Scalarsas Linid)
2z Eed 3 emc 2 o] 3 b5 ) 0
bt @ (Scalarida Uindd
2001 Mo 2 B

kead Y (Scalarsaba o

| O L il

K

L

aniul



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

F it U rertmarty o nfayurshice =,
il Edl Tool  Wisd o 1
Do e = s T DAKOTA Propaites | gl Waisbe L] Ditrissn T Rt
a3 g » B W ThePage N PWR_LO E |-
| B ARLmed - s FrontWater P <unset 5 | AT s [
gl
A Heat Sruckines | e - » Show Cisabied
e I Uiz Definga b vak 4
o~ (I ks it D e b _
- BF P g oral Misi ] Indude Sachon Tiles Floted Valuas M=k J
¥ Induds Random Yanyee I RE” E* ™Y .
Ok X ]
. ¥ Inciucs FOM Wl e Diegaraden Lise Indapendent Indegandeni EICT
k= Lh| 2 » .‘h 1
! 1 - ey Y| ™ 1
F III. .II. 1] Soit ey | Tak Mo - E._ farahizn Irdes 3 -
- P H — — - i.'
= nl |
- minaly oz el ¥ Ingiuds Exrsd Soriph l'—'l :I:I
| el == ; T ==
il 25 T radia irsdia ol [ 3 = 4
Sraame [7] ¥l induds ingut Fil = b raliar
il . Wi i1 el - ™
& R DRKD &
v % PWR_LID ¥l Indutd Page B mzes El"-" Rarahan Indea
Ty ; :,: ¥] Induda Tasie of Conlents W=
§| JELL pak
A pEFig -
s
T Ingut S =R )
® Filis vak 4
o [T W sl B =%
- o Canfect i - L)
db Mumencs =l §
= Views 3 ok ]
1+ " % -
— Hap F LT Ol Cancal X
FrEeToTT -
* ol v ST Clgalden  *
Parmss PYR_UG ya a4
LY
Description qpne= E* [ ¥ - I]
ream e DEEDT A Llrcs sty |‘.1 "'2 1"
) e e | e L Lk - &

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

=)

| ﬂ Sedexl Fiokbed ‘Waburs

Fils Fdil Toods  Wisds
" 1 "
L H 2-":' ] 1' SVILKI. Pey S#ld & hguin of &l of probabbly SESulEn
g e oW TiePuga 0| | € HE_GEM [nolimits]
! = @1 (Seala hisUni}
Front Mader a o
o 00E D rre 24000 br2E50.0
- B ey Sesdar his Ui
olee i d miZ e
B a3 ¢S vaiooy
Uiz 5
. w005 oD o b 2
il | o4 ¢S Hea Transier C
e P B e I 0 B A T
= s
= 11
[ Sie
- T LK Laiss
- g5 ity Gl - -
B Cames 1 .
Y jJns Sramme [ ¥ o O g i
o= 5 PWR_DUHO
- ¥ INCII 04 Pag K moals , 3
¥ 3 PI_":"RI- : . T HZ_GEN v
o ¥ Include Table of Conlenis
B usicl ciyda Table of Coelenis
MELTA
ApFin
D Ingut Swil
™ Files
o= O N2 0
- ol Camsaed [
db Humerics
L E s 5 v
aw . —
o FEER_iRE - L
LT v Shiw Dimatien |~
Marrs PR Ll i
Dwscription ones E* By
Hranm Tppe DR DT A Lo itainky EY B i
i vk e rabiae, |4 lisnds Markssseesis i rarssans Diraniea T des e G @ LT

T O o M2

T
O
L
Lk L il
Llosa

=| Bhaw Disasied

l\-l'-i

1=k,
=k
™ ¥
ﬂ-_-i.
™ ¢
1=k
124
1=k,
1=k
1=k,
=k
':‘:'E-
palk 4

L=l

=1 J

&

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

5]

fd Uncetamty Comgurston #
e Eal Tools  Wisd € i Uncetainty Configuratin

B @ 5 0  F Dax0Th Propemes | G vanabes | 5 1 Rapan

g g v & W Tk Page T FR_LAd S| E ||

| B ARLmed- FrontNater P censat g TR

=| Show Disaiied
=k

noiyde Sechon Trles Fioded Walues alhak

| Ingiy e Aandom Vi =N TS =k .

% o] 2l=E

¥ Incyda FOM Vikes Dot paa el LS I ORI e T 0 o T

L} = - f=rafion Ind=x £ | T
Sont bs | T ki B w a7 ferafion Index =
g Lal 031 ri1 I oE bl l:r'.i'
i =|
-

=
1
kol

]

feraic
¥ Inchida Exlesdd T i F— o =
¥ Insiida ingut Fii - 1ET TN Inde | IE =k
(LT | 3 - ™
¥ inciu o Page kb rmibals & Ieralion Inda: —
5 12 GEN = ] | 'I
- #| Includa Table of Conients i JEN - = 2 =
— 15 ZEN w g Tl =
_—— 42 HI_GEM ¥ =T =
ol & Hd_GEN ¥ ¥ |
i & 1 GEN =
L L

i M2 _GEN

-5
= el Ty Uiy [ L
FrEToew T
* Carmial v Slaow [igabeg |
Mars PV yalh J i

Creezaripbian e k=] ) !

HeEm Tppe DEEDITE LIncartsinky E" t -fl

L]
[ -

Lhrie -

_ = - = = = e

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

e il

DEed =

Toapn  WWmdow Help

vt D

B

nE ¥ E 5Ll

r REEREE

LLF Wi=2i

L

naler P

v M

= Views =
v
[ AptPiet 3 FIFLOT) g ®™
* Gaiwia v Enow Disabiea ~
Farres APLOT vk 4
Dwscription e =k 4
SErmam FYE_LUG =P
] - - . T

Q) aptPi 3 [20PLOT

Prepefas Wit

l I ApFint 3 0P

o o ¥ s
| ET Siream L

]

T

; * Jenesal
H | Hame
.||l"\-|lll:|.'l'
ErEaim

| | Application

R ative Localion
Wiaw in Joh Stahis
Kol paon s
Condiiosal Lagic
.Ellshmﬁu:tssn;
.I'1|-II||:|F}.

Ficts.
| Flot Cutpets

Faramehsr Fie

b Taak Bunding

LaT]

20EL0T

“hENEr
PaR_LO
W] ApiFiot

Yes & Mo
Pl Kapwinss
Foma
Moo
1) efuail ke Bl
[1] pdei
[1] surput defismon

# | cyneat

L

~ Bhaw Dimagled |~
palh
il
Eal|alh )
2By
palh
'F":'E-
sk
M=k
3l sl )
sl g

Y ]
u ] ]
=& =B

: |

5!

n Js
= =

OO O O

i s
i ok =R

-
)

B &



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o o

Pl Eo Tonh Wisdow s

Ol D& % F DM

AgiFiol 3 [ZDPLGT)
o L

D) Ecki Plok Praperive; - AptPlat 1 EPLOT) ¥ — T |
o= 1 K %0 e w| iihw Digasied | o | SHow Mlsatied |
+ (O o ] Ha=a piatl L L
- il pi prsei FammaierFie T sk .
Pags Sow ¥ -l
T Cantanmant Sprags [0 8T
L. Foow P Pags DM L
Flow Paths o ¥
LII] O F s [0 Fill Bacigrousd . T
= Traniler Pasiagie M| = L
e 5 it Tt ek [ Biaiiogeourd 1 =
E* (D
Timaslzmp u ¥
- 3 PWR_DAKDT 3l|i=k
WF_L Tim Ca ;
iy imastamp Color T g g
3 = ] ;I- : iegs |3 ) Tisaklamip Fam ¥ w | P
MEL LM S38p 1 [ty Cwslam precasaing alows Fs usar o ket custamins the sasaubion of @5
é MELCOR Slep 2 (NC_Slep Timestamp Fard See L} E*[d
A (ZOPLOT
|--,,-I:!::T.I?-r],:\.aq LOT] T itk e Setyha ¥ E* (' ¥
_'\- Files [0 Timestamp Lecalion ¥ = pl o ¥
o (T Wiostal Baada s [ -
o AITaAgE Craphs ¥ 1=K ;
= b Humerics 7] ¥ ..:- ¥
= Wews [3 i =i 5
A =N
S AptPiot 3 [ZDPLOT) H
* Gl r =k |
Marre SOHLGT - :_
=
2y
Dwzeriphian anones 5
¥ - s
T iU
Chosa o




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

Filz Edil Toods Wisdow Help

O e d = v 5

¥ |E] I

o

E ihll':ﬂl:l 3 ZDRLOT)

3 SiraamiLinks

e~ [IW Transler Pasiage M)
- 5 4 e ity Caslc el [F
B Cazes 1]
¢ £ Job Sreams 2]
o 3 PVWR_DAWKOT
7@ PWR_LIG
v 10 Siream Seps |3
M MELGEN

é.‘ll IR Slep 2 (NC Slep
ApiFiot 3 (ZOFLOT)
Inguk Swichess [

PO 5 ]

&2 AptPiat 3| FDPLOTH

* Carmial

FMams FOPLET
Descriplian e
e v LN

A iminicns

ENEN

D) ki Plat Propeses - AgitPiot 3 [20PLOT

(=1 B AW =« 50
# [0 gl ploti

= g2l gl H3_GEMERATEOH

| = GEngsl
Hame
Tit
Ttk ol
Tl F ool
Titia Foad Cica
Sublile
Suiblitha Colar
Sublils Fonl
Subliths Fonl Sice
BT Loyt T ol
¥ s Propsinics
|k L ixgiesnid Fro el rilais
| Frame Froparies

¥ Libaw Lasagbd
HZ_GEMERATION T
¥l g GERERATION T
l?

¥

T

¥

ﬁ:l

4

¥

T

Clickin

~ | Bhaw Disaked ™
palk
W=k
sl ) .
Il sk
palk
'-'-"g'r
sl )
W=k
=k
3=k
sl )
W=k
g7 By



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o o

Filz= Edhil Tomds Wischrwe Help

AplPigl 3 [20PLOT)
o= B3 Etream Links

OEE T 5

) Bt Flos Properties - fiptPisk 1 GDRLOT e 1 E—
’ charas [13 | L - * Ganeral e e = v Bngw Desaoked
=~ W Ui Difined HCG 1 = : =y
o~ I Lis g Defined Wairials (21 I pd: plot e HZ ¥ T
- 2F FudDigse 1l v B o HE GENERATION = =|C EY 0
= FusaDi al 1] ¥ ripasl W inpui I .
= "% Lyepagen Hecombinens |1 i jefesE 00 HD i .
B Fan Cralers [1] " 50 npul ke m £ CLal
£ Contanment Spraps [ il =]
- ._',:':__:"-_I'::' ) il Type Time LAlb L
\f willra I -J'-li.l
il LA Y Chva e vtient Ol R -OUHD-TOT L]
= I! aniler Pasisde [3 : l:'.\I: L ]
it D panediont Troe BC QE L) L.k ]
Unitz. #| =l Erilizh T - )
K Slaps Facar T — ¥
A ¥ h=k]
HE ¥ Blapa Faoiar T
Irg o B T
¥ Shit ¥ £, 'O
=
L e e Ik L3 1
[ " 1= 5
¥ By
1 =k
T pall |
T By
i i ¥ & 9
S AgiPioe 3 [EDPLOT) )
* Cairviral ¥ Ll
i r T
Marms AIPLOT _g - ¥
J LY
Desaiptian oner - = gl= al =
Hamm P10 | 1
Chrst &
il B i =

ENEN




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

file Eol ool Wstdow  Hsp

O D¢ 5 T DM

= W iz Define bk
o~ F Fuigd Disgersal |
e~ "% Hyoagin A
= Gl Fan
r. manmant Spraps (11
Floww Pathys [14]
il CTF Wesded [0
o= |l Transier Package [3]
- 45 Sengilhaty Coalhd wnis (8
- N Casss 1
£ oz Sreams |
= 3 PWR_DAKDTA
% PWR_LK
& 108 Stream Sieps |2
= Il MELCEM S2ap 1 (WG
o Bl MELCIOR: Siep 3 (N
B Apel ) C0PLAT
O Ingut Swilch s
o Fles
7 2 Moo ladas j2)
& MELCOREN mes=ied 1 JMEL GEM)
3 MELCOR 2 (NELCOR

) MELCORIN medel | (MELGEN] - Progeriies Vies

W MELCORLEE ikl 1 (ME LGERY

* Cafmi

I Akl MELEM
Sream FaR_UD
Crascriplian FHEE

ENEN

4

v, Elaiywd Cigatiad = 1)

1=k J
Eili=k 4|

i i (T

B VELCORZ mnsdsl 1 [WELGEM)
= ¥ Biream Links

= Janarl :
Lata MELGEM
SR FoNE_LHD
Dies cripkian <
o | Paiafrsind Tiel & FElis
Restart Cane

Chorsa

«| Bhaw Disaisked
1ok

Pl
BT

wfim



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

File Eol Tooin  Wsdow  Heip

b S ¥ T DmMm e

w . S Iz

G MAELCORIN ikl | (MELGEM] - Piogeities Vi

EL A P

= I Lisesr Dipfin e Mardarials [21]
o~ 8 Fued Dispersal 1]

= "% Hydeoger
=l Fan 3
£ Conammant Spraps [0
Flowy Paths [11]
kil CCF Woded [0
e- Il Transier Pacoage ]
o A ol Caahd biis [
- Y Coasaa 1
EE Jon sraame |

a

> i MELCORZY model 1 (MELCEM)

w
B VELCORZ modsl 1 [MELGEN)
= ¥¥ Speam Links
= ¥ Janar Gham Dz azied
Late -IJELETI -“_"' ¥
Ehgam PR LG Eallialk |
Digescriptian T M| alk
| | Prarasrsm - i Teed () Falia Lall |
Restart Case . 1afk 4
2R

o MELCOR 3 (MELCOR
B gl 3Ol O [0
= @ Mumence 7]
- Vimam [
F e
W MELCOREE meadal 1 (MELGER

* Cafmial
Labsl MELIEEM
e FAR_UGQ
[l plian g

ENEN

v Smarw Digapied = |

5‘

4 T

1=k 4
1=k 3
= Chiris




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

ﬂ FELCOE 1 (RJELCOF] - Psgpertsed Wiew x
file Edil Tool Wisdow |Heslp
» - B NELCOR 2 (MELGDR)
Dl = v Y DD R O i E¥ Sanm Links
S ey v B
| &7 ARLmied - (usnamet) | PR
= I Lises Cifined Materials [24] = | ™ Genesal . v Show Disabied
- 5 Fusl Dispersai Laaei WELCOR )
- "% Hydreg ST 1] |
~ @ Fan Slreaim PR _LI2 ik g
" TS ; .
Cantammant Sprays [T Dieen cristin e [l =k ] .
Floew tis 1] ¥
il COF Wesdel [0 Peaii et aling Truge & Fakig La ]
= IW Transier Paccage |
- g Bonsitiity Coacionts [§ Restid Case | [#] MELGOR ulli=h 4
- Y Caseds 1 . =k ;
KX Jos Sraams |2
= 3 PWR_DAKITITA
¢ B PWR_LIG
o 1) Stream Sieps |2
=+ Il NELGEN Sap 1 [WA5_Sap
o Il MELCOR Stap 2 (NC_Sieg
I AptPiel ) LT
& Ingut Swiiches 17
% Files [0
& = Woded Miodas (2]
> | MELCOREY mided 1 MELCET
Lo MELCOR 3 [MELCORY
B WELCOR 2 (MELCOR) =
LT T ¥, Enow Disabiea =t
Labal MELEOH P
%,
Hream FWR_LIG =k 4 HE
Cmscriphian LT E'll Y | o
Sarnrraine Toss i Coalma =% Tl 0 ] = &

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

Fils Edil Tomdn Wisdow Help
O S 5 F DM

e

B ey 5w B

| B ARLmed - usnames

B - MR DAHOTA med - [FWRTEsIC

= I Lises iefined Mexierials 21] =
o~ F Fuel Dispersal [1]
- '1 Hyde b i| A eCiimienais [1)
= . Fan Cesalaig |1
= LSrianment Spram [0
Floew Paths [11]
il ©CF Wosded [0
e~ | Transht Paciage H
e = Hangibily Coeed sl [
- Y Casoa [1
B e
9
o 2 Woded Modas [2]
:-I; MELCORE: mosded 1 (MELGER
- MELCOR 2 (MELCOR)
B gl L37viel 8 il |20
= b Mumencs |
= Wews [ -
A
B WELCOR 3 (MELCOR) e
L =TT v, Bl Digalsiad = 1)
Labsl MELEOR =k 4 1
Hream FAR_UG ailn=h 4
Llascriplian LN EY t '.i' !
- - = il o W

ENEN

& WELCOR 2 (WELCOR) - Progertics Vies

B VELCOR 2 (MELCOR])
= £3 Siream Links

= Ganral
Late
ST

s ovi pliani

o | Piafeiie

Reglart Cage

HELCOR

FSRE_LD
<Mk
& Teum

¥, MELCIOIR

Falia

Closg

- | Bhaws I:lu_ﬂhd

L=k
=k
=k

1ok |

il

[ ]



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

P — poLam n
File Edit Tools Window Help 0 Edit Plot Properties - AptPlot 3 (2DPLOT) X
Do E D v¥ P | ———
(=] CA R A v General Show Disabled
&P - 4V B = & p0: piotd = ~ | Name [H2_GENERATION |1?
B9 ANLmed - (unnamed) 7 ? Hzt %EngEE/;ﬂON Titte |H2_GENERATION ||?
seis U-08:
" **PWR_DAKOTA.med - (PWRTestCas % s0 Title Color | ‘ 1
i N L AL % s1 i -
o HI User Defined Materials [21] 95 52 Title Font ™| ? Show D|Sf1bled =
o~ %8 Fuel Dispersal [1] 403 - - = M sk
o % Hydrogen Recombiners [1] 4854 Title Font Size | | ? T‘*%
- % <F:an Coolers [;1 o %4 55 Subtitle | ? LEY] LS
ontainment Sprays ||
o » Flow Paths [11] ;’: :S Subitle Color o ‘ ? L S_@ u
&l CCF Model [0] e , Bk
o Il Transfer Package [9] 95 59 —| | Subtitle Font U ? ] = 2
o= f’ Sensitivity Coefficients [6] 35 510 Subtitle Font Size 0 o? ‘
o I Cases [1] 45 511 s a7
? 83 Job Streams [2] 98 512 Viewport Coordinates | [ ] ? — ‘% ?
] N ]
o~ > PWR_DAKOTA %7 513 » Axis Properties E:}
¢ @ PWR_UQ 45 514 - [ 9
[ @ Stream Steps [3] 48515 » Legend Properties £ == "
o [ MELGEN Step 1 (MG_Ste e » Frame Properties EBe|
o [l MELCOR Step 2 (MC_Std 45 517 Blmel
o K4 AptPlot 3 (2DPLOT) 45 518 L {
2 Input Switches [0] 44519 NP
[ Files [0] s L —
s20
¢ © Model Nodes [2] s B
o [l MELCOR2X model 1 (ME 48 500 ® P
o w MELCOR 2 (MELCOR) 8 523 ﬁ@*
o~ <& Connections [53] 98 504
o= 4P Numerics [2] 95 505 ;% ?
o = Views [3] R/t a2
=~ N 27 BY
AptPlot 3 98 528 w7
v General 17 529 P
% 530 ok
Name 20PLOT | %7 531 F— —— —— e
45 532 [This property instructs this step's tasks to pause immediately after startin...|
Description <none= 2 lg ———— !
% 533
Stream PWR_UQ 47 s34 =
— = Close

ENEN

[ »

o
3




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Qo P

File Edil lonb Wisdoew  Heip ﬂ!ui Flot Peepeitis - SptPlat 3 GDPLOT) }{l

O = v T

] * Gunerad =| Bhew Disasied
e v B PR T ] |Wepworss  anczesooozezenines, oo |G ¥

% sl EE: ] !
| B mRLmed - (usnamed) P - f‘l:'“Fm [rpe— T | [T —
Ll i ha 25 53R 1M0EIRINSIMD | &
T N a3 ¥ Slinge Farctis - | B0 0085 T4ED -
= | Usew Defined Maierials [21] A - =] A TErRrT w Disacled
e~ F Fuid Dispersal? L T Shil = T e X
- '1“-!. g M eSSl NS 1] e mh L esguemad Erviry 3 AndinTaaETnaedass Lol

[- 3
= @l Fan aim 1 LT =k )
' Contanmant Spraps [ L¥ 1) ol L B Falh sl .
Floew P athes [14] LTS ¥ Eyimiledil Proganics =
|l CCF Wode [

Wan nt

o 1) Stream Sieps (3 L*
> Ml MELGEN Stap 1 (W5 _Sae e I
I MELCOR Siap 2 (NC_Si L ek ]

I ApiiPiel 1 C0PLAT) LTprs | —
£ Ingut Swiiches [T W goq alhak
3 Files [ 4 5 =Y

o 2 W osdied Biodas |2

5 CORZE e i HEIEE
o HELCOR 2 (MELCOH A

v B PWR_LD L BT
-]

E~ gl SN ind |= 1_.-:__' _
= 4 humencs ] oy F_'i
= Vews [ N2 ang ok ]

- S® A "y
7 apiPiat N o
= Canar S 3t k]
Farms PELOT W aal
N — LT 1=k
Dwscriptian none L L AEIR

L
)

HEEm (= ] b ok -

»
B =



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

) Mesdsl Edbor 157

fils L

e " =

II..
L T —
& Hdnag
- il Far 1
Ly i P
Flow E |

Tomdn  Wisdow Help

L F BD s O

a -
M MELCEM
- Il MELOOR: Sisp 2 18
2 o+ oo e
]
Y Fie el Lall Sade 1o Lo @
y :--I :II_.': Wiri Lip
.:s AELCT e Darwm
W RO 2 Lt
T ,
o
» Cafbin e = Bihom Chidabie
A To Sab-System v
| it To e ¥ Lavoan
|
Twmdlee Sliedm

s b
Defact, " RO E T .
& i i i i i [ [ ] BEcifeoa il F el i i iz Ll L L
Two-Step MELGEN MELCOR Stream
Sl
dELEEH T
i L Lo
reilad @ oy
= i |
ramEgk |
| o |
DORE | TenSiep_ Seam
Wersage Oy
q 1 L ] [tk ] i aal -
; s =0
s =



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

) ol Edetor 257
File [l Tosss WWisdow Hesip

D& E B0 « Y Bim O

M Dridansi

5 L] AR EHE A

[} F il
W Transe ]
Y pe— il et
- Y Cases
1 ¥ :
= g F W B . (¥ r - "
# v 1 I T
¢ A3 Stre o
M LELGEN Shep 1 = el | —
¥ MEL R Eiep : 1B L Ml Siew i fnpwi LE
: E‘: lpﬂ:ll ]I-.E'I:I:"_IZIT U =N
. - L o - gt |
™ 0 wemagr |
§ I lods i
i MELSORC: medel 1 (MEL =
‘ JF F Ll -
@ 7 ' i
NF L -
e
- Twemilsp Slream &1 B
o e— = Show Dieabiea =
LAYOWT | DosE Teuitep $eam
Fiame Twodnep_Bream L -
Pisely Per kigle 1 - SKOITA R II_-: ‘_'.:-

= Hole Saarg E TLIRE
LK Easie 3%, 255, 158 =| ¥ Hi” 3aan] MOa doCLm:

n :
Rt
IORLLT
L )
e

s
— WP _p
HI Wl AFTFLOY ll-.
|

¥
B

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

1) Micdsl Edabor 257 "] "
File [l Toosls Wisdoew Help
O &d =4 L ¥ Bz O
-
Vi F gt -
n nafe e o]
# ge e
B Case I ae—
b e — - = 0
[+ “ 2 EELC O
= 4 PR CeKOTA e 1T tep P
L LT AT 1% = '..-I "1 3 L Wap
¢ i - ! | -
e L Ll TEELOT
Add o Sub- Spileim k e r g autpaif
i | [T
o Lgdhe i ey — s | — e |
v A To 'View ] ] . T HI_W_FOF_gar|
o ] i _Bl_APTRLOT apl|
=" | Changa Chidai |
W
ul - it Dy i
= db Mumaer E
- L -
——————
S
Calegoiy =* -
= Genpral v Show Disables L. ]
LAFORUT | CORE Twikleg Slisam
FL
Iirss agi Hy
¥ e o T -
r =T CETE T g B { WRITEN T qimr ™ L
T 1) B I ] LE ] .- - il



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

L]

Filz (&l Tools Wisdow Heip

d &l %L w T DmE O

ﬂ el dupg bic abion L
I:I -
Siected Jrd Sre &
o : = = a4 Ll & i 4 I.H
&
& Y 3G 20 pioleg tod dezegretd for reabng produchon gualdy piots of numencal data ang
SN S analvee
= 4 Figd '}
T ’ P . ' B apEann
L Hieg
- il Fai 1
Ea THET E I~ Chi b r . - T - .
- el S Dl W Sl O B30 DORIN] POO-O0ATHOR S0 Sl [ O MrafTHC ) LS 32
——— . - ; .
K F kicage -
[ea]
n i ae ) Ereic] Dakh
_q. T [
- I} Casea [1 EpA S (il o cdon
44 e
i P o ) 9 DARDTA i 1eg P
¥ PR _ LT T
7 1) Seam Sieps [} AT A ety Quanibcation | ! " R,
M MELCEM Snep 1 (WS _Soa e § ] 2BPLOT
o MEL Fe Siep 2 (W 15E W MELTOR bt FreTe] |
B 2y LiF T i | [T |
B input Swriche puta dug B— e |
4 ' L The MELDOR pewers accident analysis ceide ot - I G ,..:
_ - = _ASTELST _agl
I pecil MO CHE |2 W MELCOR_Z2_2 8541
|$ R W ELGE
’ = e s . The MEL DR & evens aorioent Jnalysm coae =
- - c
dir hiymer
= Vieew aree FOATL TELT - &
- -
gty ¥, Show spphcaborn Bl are ol avsdsis m Bs asiecded sheur :
!
LT ! E 2
D) Conlgiee Dolnmnos 0 Cance

s ]

L

1

L] L]
B =



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o ﬂ':.' st Data 4 Cikep) - Propestes Vs |
File &l Joobls Wisdow Heip
) i1 Estrad Dala, 4 (Sep)
1 &l B0 w ¥ Bz O |
"'; v bl - d EE]
| BF aRLmed - usnameedl s 3
‘TWHR_DAHOTA mad - (PR TR0 s Ve siend. 1) =
" : w Carna = | Gnow Desasied  §F *
oF Fund 1 Fid~s kg :i
- 9 Hydeege roars 1 P—— — W=k ;
—— = _——
Wil CF bods Appiazl & Estraci_Duta =k | -
il Transier Py-cgae o Bl L O ERR "'_'\' |
45 Demsetnty oo
- Y Cases [1 i i JoE Siakis Yas @ Ho =k
b ‘ _r' . B iH i e sk .
§ Pam_L0 Coa BNl Logic N W=k -
A r—n
L i MELGEN Step 1 ) s npid Fibge Raguine] F L ] ¥ LD
E = _'.' ": MC_Ei S F i | kgt Clefinad sk ek
1, Extrmct Oata 4 (38 Cusiom Processing s E T B =]
o - WP g |
. e Pl Fils Trga C OER - =] W2 s AFTELOT e
= Mol Mades Pt File Drata ik ek
- BT Sl 1 (MEL i s FLE ] |
¥ uE Fi 2 (MELCOR ApiFict Soipi EXTDATS ."" L §
> & oot pescon 3
dk hums : HEIC CIAT ABAKS; =K i
Fs 1 1
PAACS g
4 I xsmct Naka 4 | %) | = -
— A REL4P i~ !
P — v Show Disasie] [TRACE =%
Fiamas shep 1 e
CHscnpsn o 3| | =h = 2 "rl‘
e PRE_UG =l | -
= Chosa = &




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o 0

Fiz [&l Toolk Wesdow Heip

"l D Yy Y D= O

4 Estraoi Dusla 4 (Siap)

I-'I - -
* il v Showabies "
2 Fud 3 Vg Slep sl
WL e r T '
- I 3 Ce ; Caemiplion =ire L ;
& g Tt Spra Sraam PRI 5 "1 -
Flow Fai. [11 A . i -
b F Elodie cplicabof & Esvacd_Dals ol m—-
] risfed Pacoage Sglyplar Lorsfion L=] i
I - i
= B Casn |1 Wi i b Slikas LTI vl |
a8 el Wewniy bz Wavaszrdy 9
S PYWR DAKOTA
W PR Canasnal Logic Hong i F
e 1) Sire e |4 A
Bl NELCEN Step 1 [MC_Stap nipail Filds 1] Riguired Filds | ] W=k LT
B MELCOR Siep 3 (MC_Sisg | Carigui Fibes 1] gty Dorlineed IV T i
% ﬂ Diffirvii eyl Filid Fai Extriect Dati 4 (Ship <
o in fl
5 - .I wi
= il E
- it Ti3aL Fils : Fournti = Distets
Labsl sl Troe e Fis Hams p o
W Cannach{
dF rumaenicl
F 5 ,I
- Gt ] E !
Fams= 1

Cwgimiphizn I

SHaam

[}
| N



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o o

File Edl ook Wisdow Help

"Bl B T oD O

42 Estract Dabs & [Sig

-

- L - W i

| B ARLmed - named ) - PP

- ® Ginaral v e Deisiea § "
L ]
H X Hame ] Ll |
L TTI—— . i -
- ;:'j. .I g i Drag-oriplion eI 3= |
r NN Spe Skeam PWR_LUG ' = F -
o & e 1 —_ . & s i =
II.' T . e pical .|-| 5 Exfiedl_Cialts : 5 ; 1 : -
NEfer Pacs (4 .
- i . - g Ralative Ly L) Sule<? Input Sourca = L)
= I i 1 ik i 43 -1
i e - Eemradn = = =L 3|2} §
% AKOTA MELGEN Sieg 1 UG_Sieg -
¥ Cenatonl MELCCH Sep 2 (W5_Bep) ik M=k
- 1 feps 4
U..I_._ o 1 (NG S Wl Fileg M=k,
_-| MELCOR Siep 2 Jist ot Pl BT
g
=l &
O iy
- '[9
sl Widde Twkale BFw
Labsl ar | mpiabor
o e Bl MEL CORZE
a
* Garsis Cinila e -
Fas
[ Cancp M,
Dwscriphizn - -
— s
ik

£l



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

L] o

File [&l Toadw Wisdow Heip

- <= Esfract Data 4 {5 p)
J i e T v f DD O

- v g Y

= &

AL .. (il il l

i ah 4 i
D) Citerse inprat Fiien o Dwiruct [lwia 4 [ ® -
mu
= 1
L npead . - _ Hurbme sinis iFar
E ab i - i A migdeban
[ I LI 1]
g
T
-
=g
L |
4
=
c L
EFxk
mar
| PE gl
FLOT e
o |
= 40
= gk N
s 1 Ehone Sosr T I ner N i iLanial
g =i .
= Gusresrall v Show Divabled g
Frame s p -\.-- 1
.
Ciscipbsn N B L=h ll= = 1|‘|
Sre gm PRA_L B* -
Chba -
el R LT & =3



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

ﬂ ﬂ Esfeacd Lisks 4 [dep) - Properiem e E

Pl Lo Joui  pWisdow  |Heip

1 & e | Y Bz O

"'; * - ¥ R |

PR

P Figad
- 4 Hydeoge
-
Ly i pra
Fhitras B3l 1
i F il
im Trarsie 3
F ST
=
& o |
[

ke

I_.I ..._ T

W UELGEM Sesp 1 kK =5 [
o R
_l-\.‘ pfFint iR
i Eingect Dl 4 (Shigp
L i wThh e
P il Bcdda.
| U K I
* IE 2 S
- 4 G
= b
aw |
£ ctimct [hata 4 | Sleg)
|
= Ganam * Show Disabied
Fiarms Bip |
Cosnpizn e (| |
|
Shream PR _LD g
B, W e i e M i My 1 |

~ 42! |[Esrac] Dala 4 [Sap)

 Eneral
hiama
Cazmplicn

o | F
Paramisine Tasis
Agpiicahan
Folait (LOCMIN
miresida
Cofemana Logic
npad Fies
Curiputt F e

T s Papni 3 8if]
P File Trps
Fil Fule Cata

ApiFiok Bonpt

v Snow Disapiea T 7

e

L b 1
P LS 5"
mcisdng 59 of £8 £
izt Exiraci_Diaka -

P&k irrweSdE

Hone E"

SR I RY (Y R PR Y g -y g -

1] gt Ciebress EY
| Crutprsts Dalirea E
L] v}
il | 0

Cermgm & Slandesd Pial

HELCOR PTF "HPolFie]", CALC "HI_GEN = 3.0

=

[ p——_—

TH Dol 173l Rl O PlES0

L
I3 0 0O 0 o OO o OO OB OB

|- -

-
-I.II

Bl 3] e Tl BTSN BT will B Ofeh

ENEN




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

O Q

Pile Lol Jomiw  pWisdow  Heip

) - 45l Esrac Dials 4 (Sep)
=IO B T DD O

< S [Ere—rra—
s L el 3ol s S e el d wdin st G - v Bnow Diganiea §
=L
. .g.-.l
g e ¥
R b
k=L
= |
Ayl
# R A RS
¥ = g 4 = B
W UELGEN Shep 1 [k S = ¥ —
¥ 0 S = g
.E .Iq--. T ) Sh=h hios |
F 20 - i — wienn
i Exitat Diala & (Sl L W3 _ei_MOT ,:.:
|.|_' Wik & - W F — a2 Bl J.:ll-__--u-|
B hicds in L ]
| U R $nd 1 MELGEM ]
‘ IE R 2 WEL = (a7} Cancis | GEH = .0 | g T
—" . : calh
Frig T L]
= [ I =
=~ g
£ Latract Data 4 | Siep) = ¢ =
= Gasrpryl r Show Disabled - -
Frame Blep |
o= =Y
Cdscniptizn A B “AAC )
=
Sore am PE_LO 5
= Loas - il
ararmebne 1o kb m Bl 5 ¥



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

Elle Edit Tools Window Help

DeE DE vV ?

5|
£

o

o <» Bxract Data 4 (Step)

0r
(2

4 (Step)
0]

model 1 (MELGEN
2 (MELCOR

o Edit AptPlot Scrpt

Enter AptPlot commands to extract data into the Indicated vanables

CALC "H_GEN = getYval(24000.0, MO_(COR-DMH2-TOT))"

Ty 24 e )

[v] Show Disabled ¥ [*|

OK Cancel
AV T
<© Extract Data 4 (Step)
¥ General v Show Disabled
Name Step I
Description <none> el
Stream PWR_UQ s/
- Close
Rarammetric Tarcke Includins B0 of £0 IS L

ENEN

EY
"
EY
sY

3
EY
EY

vE‘
EY

4

EY

=X

Be

Be||f
=33
=x]
X3
Be| .

%? s 20PLOT

Submit

i L bateh
% '7 graram scteen
| || - H2_M_PDF_pdf

h @ 4 - ~
a2 H2_M_APTPLOT apf

Feo s
3(+d|8|=0|d)| B |

)| ) o) o

§
/
|4

»

B &

4




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

) Micdel Edar 2 5.7

File [l Toodw Wisdew |Help

J & - L T D= O

L&)

ik Extnnct Dhata 4 (SET_FON

3l

"‘" " - 'El .
L1 :
v Ghie Depasiea T "
SET_FOM o
;_ nofig E* o i
E PWR_LIG i
¥ Fige - Pt mrmistric T ik iy S0 of 29 B F
= "% Hydeege Arpacation 5 Ediad_Cata 5 [ g
- m F =
r i i e Bl | Sl ™ ¥
. ! LT e Mo Ko | =k
[} F Mrese i I‘_.—
B Trarsfer PackRae 54 W £ L, Futa W=k,
. T
. ; I Files 1] nipasts Definsd =k
i
i ok . | Cestpadd Filas 4] uripite. Drefned =k,
% Pyl [iA M - |
1- H Ciilam Proedging N 1 ..? 1
T . = _' - Fipl File Type - | F
. - - Fiet File Dala B Siandand Plob i
s Exitid Dlata 4 (GE| Fropeilas sl gl L T R, CALS Wi _GlM =00 Mhak;
I: ’ — Bk L Sade 1o Codrgane i .,.-\. I
o
AT Maoree Lip - 1
45 Emiract Dans 4 JGEY Mows Donem i 2 :
* CaneiE Ciil - -
LAYTHIT Tan L
Fia== CHT o | COPY = - & p
i I
Casriphizn NG - = | = [.
Hream PG e 2 ] -
Cimas i Toanis Spr—— L . LATOAIT | = L R L

Kl To Sab. Syadem ¥ CORE " ] "
] e . . «HMAgEES




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

) Mlexdel Editor 25.7 o ®
File Ednl Toobs Wisdow Heip

n . # } [F & ) i [ - B e 4 - 3 ¥ i - -
W Candasss = Twe-Step MELCEH MELCOR Sereas
= P -
& Rl : E- sarleil
L E
B Deco :
A —
i -"'I- i ]
= g L L 1) L - | EEL L]
- - | —
: i [
- ] Caute T
- i L L
P » i .
n = Llefnsd N 1 [ -T2 R ERET] i JeELoT
W Uiy Defnes Matsraly [71 r ' L e e e |
Py o VE ' = F— — Bairh |
% hvnoen He n 1 “'-'--"’-"I et [ i o | . ulrr'!:
- & = i . [ | S i HI_ll_POF_pat
E : .-.r:“.;-.t- e | ] L4 B b APTILET ek
= - A diny L 3
I Ficew ; X
§il CCF igsde —_—
IN Tear 1 ] Eauit [ o
] I- 4 kT _Fow
- oo o |
= I Ca T |
- 53 LT il 1 i |
- o el —
4k Hymaen )
A k|
+ T S _ Sreaim 8 —
- 3
L CF T ¥ Show DisSEa =
LAYWIIT . CORE | TwaShog_Siresm
Fia—e= TwniEep_tirsam ¥ aw
Wessages kil

Prasis Per kinier 2 |7 Fioe g s 1 LR T T T AT o o
Bacimuna Coky TR TR |7 Mol Lassding [ HUE AKCITARA_CT A s i & mid
L=l P| ] e tvnn &

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

Fil= Fdil Tomdm Wisdow Help

S w iy T |DDE
ﬂ Select Spphcatian b
S ey 5w B
- n
|HI|’IITIHI s T Selected Job Stream |5 oo aliasof oo PRI s fatles foss o &
Y
i AP -
= Il Lises Diefined 2 =
= 1N Liser Defines Makriats (1] Th AsEabamant and vakdaion Framewon
il i 1 B apiPial
e ey (10
! :""_'"" I_'”' 1 SWTSINYG 20 pariing el o pled iar ouasng Brosusion Juakly ploks of el dels wd
. -] b Aaie a
Wl CoF Mosde paTir=irs] dals ardhiis
e I Transfer Paciags M) 12 AptEaich
- 5 Gty Cmeilacd gtk [E hpP
e ] Camsa 1 [ 2EPLT
u it T e [71 AWTERNYG 20 plofiing ool designedion creafing produdiion qually plobs of rymerical data and
b performing data arales baben |
1 '\'\.\..l'r- F_LWARLITA Ll imirea |
v B PaE_LC 42 Extracl_Data . H3_W_FOF_pat|
RS ‘Euiﬂm Eieps il ———
- MELGEM Siap 1 (145 _Saq ke = —1
AptPial d
MELCOIR Slep 3 (ME_Step i S
ApEPiol 3 C20EALOT P DAKOTA
Exiract Data & (GET_FOM
puk Swiich s 1
CUH)DTA LUin cestaimty duandicatian
paaoas [ W MELCOR
T TP | =
wf Showirame (Gl Grougs | Ly
Categary F | Shiew Spple=iloms Bl e sl svalibia in Fe seledded sbsam =
w Carwiad v Sty DA gatiiad ¥
) Comiigure Debnnions | O | Cancel
I B
Mol L oidin ) EANURE G_DAKOTARP AR _DIAO0TA i i ool i wiil “ o
Mol O peta
Waming Siream check com plete. Fognd O srers., 1 waming, 0 alerds, 1 nofss - a




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

o

File il

O e d = L

loadn  Wisdow Help

¢t @ m s

S e 4w B a =l
[ ]
F i
= (Il Lser Defne
:-.|| L Define: 1) L ®
B~ E.
1 E
e Fliovw P akth i [kl
il OCF Wi
o~ I Transfsr Pacuage ] E
e A= G erigalmaly el enit E
= B Cassa 1 E
i3 Jox Sraams F1a
[ Vr'.: A
v B PUR "
40k Stream Sieps 5] E
o [l MELGEN Sap 1 [WG_Saag E
MEL GO Siep 2 M 1ep [ 1
E{-rlll' ICELOT E
iz Exkact Oals 4 (GET FOM -.:I
T DAEDTH Uncertaindy & (3%ap) )
B Ingut Switches [0
B Fil e [0 [
o (T el P s [ E
e oy Commariong |50 EI
Ak Humericz [7] -l E
AW
T DAKOTA Urecisrtaimity 5 | Siep| T Rall
* i v S Cisaskg  F 0~ '
: o || - LEYOUT
Fams Sap ak g T
Desmiptian one =k e
Hmam P nllialk §II T
Foy— o= T o | = | 4 Waming

ENEN

n D#AKOTA Urestmndy 5 [Shepl - Progers Vies

T DAROTA Uncariadnty 5 (Slep)

* [
ame

CORE

amnp ENUREL

Srasm

Tiwy

[eta

T

Dz plien
Fiream

A pd ez b e
He=kakes Localian
Wi in Job Stikis
= evaids
Carediliang L g
nipin Filas

Cariput Files

susnm Feooseaing

¥ Tagsl Bufsiig

Glep
J—
PWE_LG

P DakaTA

LT
hg Epvwariry
ki

1] Inpruis Dalned
H] Dvwtparts Defirasd
Hone

v Stwrw Duaatid
La}

=

2ol

E-ol)a

L]
E
3| a]

il s

¥ | oF | CF

= el v i

0¥ o i O O e

(w Jw
)

Cings

.I_
.E_

1T

¥
1
¥
L
¥
T
T

e

L7
7

B =



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

D) Miodei Editor 257 0 - a X
Pl Eo ool Wisdow e
- F DRKOTA LN Ceitainty S (Shag)
b e 5 v T BmE O
il Dalaiil _
T O . & e oo ool
- * Géneral #| Show Onatls T
Hams Eleg ™ ¥
Deazorpdion ra) EY| S ¥
Heam FYR_LI =R
e pizalsn B DAROTA 9 =k
Wl C Ralatws Lacation sl
= W Transier Pacuage 4] J —
o 45 5 i STEaE L [ Wik in b Slales Ve Wk T
. ﬁ --',;I- . — | Erymonds Mo Keymonds ISk 4
= £ PR _DAMOTA .v Careamen al Losie Minie (5l =k
T W PWE_LKD - . =|F=
o {3 Stream Sieps |2 inpt Files 19 Ingiits Dvidin e 1 |y =b
= B NELE F +_ M | Dripud Fllas [§] Quipests Cozlined o [y= ]
ina
é Cygtom Pincessing  fvoae ==k 3
i E ET_FON = ¥
] L} i 5
o DT 3
® Filia [0 Sl L Sid Do Caimigang v—[ ':'
o (O Misted Mk |2 L
- o Cormsclong |58 Mave Lig -
db Kumerice 71 Mown DawT :
- Cul
T ODAKOTA Uretisrmainiy 5 S Cogy -
= Cola i Tl Rl | ¥ Tami Buinabiig :
1 IT | OORE T
FMams LR
[T B
Owsariphan monex LAYCHIT = |
e sm PYE_Q Add To Sul-Sysiem E=s11 Lo &
T
R & T B To View ¥ TwnSeap_Stream =

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN

© Model Editor 2.5.7
File Edit Tools Window Help

DeE De v ? @ow o

UNCERTAINTY STREAM

[u]

Gy L&V B

(B ANimed - @omamey )

m **PWR_DAKOTA.med - (PWRTestCase,Version2.1)**

o Il User Defined NCG [9] =
o= Il User Defined Materials [21]
o~ %2 Fuel Dispersal [1]
o “X Hydrogen Recombiners [1]
o~ § Fan Coolers [1]
& Containment Sprays [0]
o= »> Flow Paths [11]
|al CCF Model [0]
o~ I Transfer Package [9]
o 4% sensitivity Coefficients [6]
o [ff Cases [1]
¢ &3 Job Streams [2]
o  PWR_DAKOTA
¢ @ PWR_UQ
¢ 4F Stream Steps [5]
o [} MELGEN Step 1 (MG_Step)
o W MELCOR Step 2 (MC_Step)
o AptPlot 3 (2DPLOT)
o~ ® Extract Data 4 (GET_FOM)
%@ DAKOTA Uncertainty 5 (Step)
1D Input Switches [0]
[3 Files [0]
o~ O Model Nodes [2]
o= <& Connections [58]
o= P Numerics [2]
AV

~ TwoStep_Stream

v General [v] Show Disabled

Two-Step MELGEN/MELCOR Stream

MELCOR @

2 MELCOR

MELCOR Step »
2 MC_Step

melcor

AptPlot

restart 3
output
message >

MELGEN Step 2DPLOT

1 MG_Step O input
MELCOR2X
1 restart (31 SpLO) estart

output

batch

screen
H2_M_PDF_pdf
H2_M_APTPLOT_apf

O param
diag

plot i

O input D input

diag

T

Extract Data
4 GET_FOM

Ty
=

batch
vars
screen

O plot

[l

DAKOTA Uncertainty
5 Step

output
post
screen
odt

O vars

[<]

<] i [

L[] &

Name [TwoStep_Stream |

LAYOUT | CORE | TwoStep_Stream |
AV

Pixels Per Meter [

Background Color 255,255, 255 i

Messages

6 Note: Loading EINUREG_DAKOTAWPWR_DAKOTA med please wait...

6 Note: Open Complete.

E Warning: Stream check complete. Found 0 errors, 1 warning, 0 alerts, 0 notes

>

ENEN

B B &



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

© Model Editor 2.5.7 - X
File Edit Tools Window Help

Pe @ e ve? [Bow 0 woekdar b b
@D v L4V F & ‘@ Default,r

med - (PWRTestCase,Version2.1)**

o~ Il User Defined NCG [9]
o~ Il User Defined Materials [21]
o~ %¢ Fuel Dispersal [1]
o= °'X Hydrogen Recombiners [1]
o- 8 Fan Coolers [1]
5 Containment Sprays [0]
o % Flow Paths [11]
|l CCF Model [0]
o~ Ml Transfer Package [9]
o~ 4% sensitivity Coefficients [6]
o {8 Cases [1]
¢ &3 Job Streams [2]
o=  PWR_DAKOTA
¢ ® PWR_UQ
¢ £ stream Steps [5]
o () MELGEN Step 1 (MG_Step)
o W MELCOR Step 2 (MC_Step)
o {4 AptPlot 3 (2DPLOT)
o 4 Extract Data 4 (GET_FOM)
@ DAKOTA Uncertainty 5 (Step)
1D Input Switches [0]
[ Files [0]
o~ O Model Nodes [2]
o < Connections [58]
o= 4P Numerics [2]
AV

meLcor El
2 MELCOR

MELCOR Step »
2 MC_Step

melcor

AptPlot
MELGEN Step restartf > 3 2DPLOT
— 1 MG_Step +O input output
MELCOR2X model eanals ~ batch
1 MELGEN restart 31 Spb) (estart diag > S param screen
output plot O inpit H2_M_PDF_pdf
H2_M_APTPLOT_apff>

melgen +) input
MED

diag

DAKOTA Uncertainty
Extract Data 5 Step

4 GET_FOM
output
post
screen
odt

bateh [
O plot  vars
screen fi-

PO vars

[4]

~ TwoStep_Stream
v General [v] Show Disabled

Name \Two Step_Stream

] i [ ID

LAYOUT | CORE | TwosStep_Stream |
AV

Messages

6 Note: Loading EA\NUREG_DAKOTAPWR_DAKOTA.med please wait...
|€ Note: Open Complete.
- E Warning: Stream check complete. Found 0 errors, 1 warning, 0 alerts, 0 notes.

o | o9 | o

|
Pixels Per Meter ‘ 20|

B & &

«Juf»

Background Color 255,255, 255 I v

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

0 u Fptist 1 GTPLOT] - Progerhe: Vies o (
Fils Edil Tomdw Wisdow Help ¥
v B deiPiai 3 (HOPLOT)
b d = viF P DD O [ e B9 Strgaim Lanis
g s &w B . ol | Derlaiit _ | | gl
[T o ss o ] =
E r -
- * Ll ¥ | Shiow Dtialies =
L M PLOT =k |
E Cwiphion monEs 3=k ;
E Sraam PYEL_LG -l =k
F App b B astfian =k 4
Awmtykes Locahion sl i
é” Wi 0 Job Shaks Fai M Mo ™ T
= PR T ..|.||- v = pywais Ha Keywards E* (B ¥
v B PWR_LIC ! Coradiiana Lisgie Hizié |y =k 4
} Siream Seps |5 r—
| 1_: Sl MELCEN Sray 1 [WC_Sap E" Custom Feccassing | Moo BBt
* B NELCOR Step 2 (NC_Sisg E ! Pl Inpets [1] nput definfon BT
IE] AptPial 1 CIOPLAT) F 1e -
A (GET_FOM E Pl 1] it E'OT| | Bra vaestsrer |
=ity = (S p Fa Pl DslEws 1] onsipat i rutsa s |,k e |
Paramaler Fika v | ity i
Fi: =7 | Ly
E_ y= | niil
= Vimewe [ = E™ ,‘.-n. § e
aw p=h
5 st 3 ZDPLOT) Rt T -
LR ¥ | Bhew Dicaasied |~ * bl T :
- 1 LAYOUT | CORE T il
Mars AIPLOT alk | v 1
. N
Desciphan anpnes =k ¥ Tazk Bursdling B~ o
T ET PR 5" ": ¥ u
= Cinsa L &
el . == JE S o | T O —

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

© Model Editor 25.7 - X
File Edit Tools Window Help
=] D¢ v P m || B 6 o I 49l Bo| ik R
Gy L v E a || efautt . ') @{"? Q
Wan.med-[unnamed] ] ----|----2----|----4----|----a----|----s--Iu---m---|---12~---|---14---|---15---|---13---|---20---|---22~---|---24---|---25-‘-|---23---|---30---|‘--32---|---34---|---35---|---33---|---40---|---42---|---44---|---4e.---
2 B
o ﬂ Hydrogen Recombiners [1] L&
o= @ Fan Coolers [1] E —
& Containment Sprays [0] E
o= 3 Flow Paths [11] E
Al CCF Model [0] 3 weLcor W
o= Il Transfer Package [9] £10 2 MELCOR
o 49 Sensitivity Coefficients [6] E —— MELCOR Step *
¢ [ Cases [1] il E o 2 MC_Step
Wl MELCOR E AptPlot
9 32 Job Streams [2] E MELGEMN Step 3 2DPLOT
[- = 0 PWR_DAKOTA 514 — = 1 MG_Step k) input )
E MELCOR2X model I batch [
¢ @ PwR U E 1 MELGEN = 5
E restart e restart -~ screen fi.
¢4k Stream Steps [5) F 15 autput ) = e HZ_M_PDF_pdf{
o [ MELGEN Step 1 (MG_Step) £ melgen >0 input P L) AT
o [l MELCOR Step 2 (MC_Step) 3 MED = e — - i
o [¢A AptPlot 3 (2DPLOT) = E=
o= 8 Extract Data 4 (GET_FOM) E DAKOTA Uncertainty
o @ DAKOTA Uncertainty 5 (Step) E. P 5 Step
L Input Switches [0] E - .
[0 Files [0] E batoh > output >
o O Model Nodes [2] P Oplot vars O vars b
o {F Connections [59] E screen > meedr;
o= b Mumerics [2] L E.d et
o = Views [3] || [E
AW E_
= TwoStep_Stream G| [F ~
¥ General [v] Show Disabled |~ al l l L]
—| [ LavouT | cORE | TwosStep_Stream |
Mame [TwosStep_stream [P B i
) Messages Oy
BB | 20 |9 | | @ hiots: Saving E\NUREG_DAKOTAPWR_DAKOTA med, pleass wail_ =k
Background Color 255, 255, 255 I ] |?[ /@ Note: Saving model documents. Please wait.. [=
——| =] [@ Note: Save Complete. i

ENEN



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q

Fie Bl Tools Wisdow Help

O D0 5% F DM O

7 maR_DAHOTAmed frt AT esl o e Ve sband. 1} [T T e ! Bicsaiins i i [FT Y] (| PP IPR TYPIPI ] PP T ]

W Candar

- "I Cam Twe-Step MELGEN MELCOR Stream
JF Radsruchds E

B Eu [Ciz-abied
Bl Doy Haat F

O S e |
- MT 1= n Saiberiin Jolks Stiedm >
- (R Carmrl vakrmias [§

[ Caabs= |11

= T Heat Sinichres 113
= W User Defined b

o- [l ks it D e = —_—
T £5 PoVR_DAKDTS

* .1 Hydeeg en Mg ".! i |1 ~ “’m FErET i

= Bl Fan Coalam 1] ==y -
2 Fpid
e P I

webmngs |
| [+ | il [~

=T W

o T AT -

K r-reynmars Sregae Y

v | Shiew Dsau:l

4

LAYDUT | COSE
PR

| Wazsapas.

Hal Cipsard eg i BT LME G LIREO TR DEE LI & misd
Hals: Leading E WLIREG DAEDTHPWE_ DAKTITA mesd pleass wail

Twn Step_Saeam

Hgla: Dpan Camplete

Subank
AFIF L
meat
bk
- woimar
- HE__PEF e
H2_W_AFTPLOT_ms?
Eunui Baa
1 GEY Fiwm
(3]
Bl Al
wiman

L
3

B B




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

2

Fde Eril Tools Wisdow  Help

Dl =8 5 Ff Dok O

% - &4V & @ | ooten, » A LICYEIS AR
P PWE_DAHOTA mad (PR T Cars e Wershon2. 1) feneidenntens b Heeeeiene i [F e e ] || eI RN LeO e ] = ILR O ] o L SR ] Bl e B i
= bizdel Oplians & a =
|
= [ Com Twia-Step MELGEN MELCOR Stream
P Radanychde L
B Eurs {D4sabind Subint
Wl Doy Haat F
e = T T ) /|
- MY Cisiirgl Seiam (3] 0
- [l Cantral vakermes i
C Cpeitins [1] . i -0n Fap
=T il
1 qH' 3 Snuchres 113 L submndez el LT
= I Lise Defined GG 13 5 - L . o
o~ I Ui Dicfined Matariats (24] = — MELBEN T —— e
P ki L | W3 Shen inpri nuipaf
:'- E:i:l:-! .::.- Rpcermbingns [1 " T P - ST i
! o rerisd realad T lap Labbls
. ?L'l- o |1 ) Loca il T = - R 1P EF_pt
~nfyinrmacs Srryar F " ramugs | HZ_M_AFTPLOT s
F o [ITT]
LT T | Ehioe Dtaatli - [
[ i GET_Fom
[ 3 ]
| - p< [ gt ot E———
| 3 e
|
‘ T
L] *
LAYOUT | CORE | TevoShep_ Surssm
Fe
| Wazsapas L8
b Ol o il LR G _ D00 T AP DAk T & frid -
Hals: Leading E BLIREG. DAKDTSPWR_DAKDTA med plears wail n
Kals: Oigan Camplete -



STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Q SHAP oz Sty 2L5.7 - [ >
Fils 'Wirw Tooln  Help
Jab Lisi

R SN LR N LE R TARNT YL DORLY
Ing Prigrit Esplyaaiion
L L 4 =g |~
=] : g (¥ |
& ]
5] Tk
&
=] 2 |
=] L] |
i Ay
i ' Aug 0
=] ]
Ea ug
=]
B |
B UNCERTA g
o B uncarisnt #ayn N1
a ¥ i el




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

H2 GENERATION

O.J 1 | 1 | 1 | 1 | 1 | 1 o
0 5000 10000 15000 20000 25000 30000

m Time (s)




STEP BY STEP GUIDE TO

DEVELOP AN UNCERTAINTY STREAM

Statistical Analyses:

Statistical results based on 39 samples:

Summary Value Task #
Min Value 250.87505 54
Max Value 574.76666 51
Mean 381.43805
Median 382.44507 40
Standard Deviation 56.8461
Coefficient of Variance 0.38578
Response Correlations

Simple Partial Simple Rank Partial Rank

ds 0.0979063 0.102384 0.135067 0.268539
dé 0.110172 0.146704 0.0338983 0.0599765
d7 0.098521 0.123725 0.126768 0.209831
dl 0.737284 0.791904 0.765926 0.855157
d2 -0.495872 -0.627241 -0.379486 -0.653184
d3 0.03035 0.00594472 0.0189947 0.0516358
d4 -0.0188159 0.0125986 -0.0151373 0.0108442
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