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2 I SNAP/DAKOTA Uncertainty Analysis
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> SNAP provides access to {|  Job Stream ;
MELCOR’s extensive inventory s = : >l Modified inputs
of sensitivity coefficients and =~ || SIS (| ' J
input parameters. ~ il—4p — 1 T DabIA
i generates L L
° Rich set of parameter
distributions to choose from.
° Graphical interface to DAKOTA random k """""""" DAKOTA
input generates
. . i converted to invoked in  :
o Familiar SNAP interface . parametrictasks “pre-run” mode
R Input, post—processing, UA Client-side: generating the uncertainty parametric models
> MELCOR, RELAP, TRACE,COBRA, S N
CONTAIN, FRAPCON, PARCS : e e e ] !
° All-in-one solution for UA v Solver [ AptPlot Extrac{ |
> SNAP schedules multi-parameter runs : 5
after setup haeerl Solver [~%| AptPlot Extrac{ DAKOTA Step| |
> SNAP prepares statistical report generated :
upon job completion Parametric*— Solver [ AptPlot ExtladL' Parametric
i fan-out | | fan-in ;
Cons — BRI ..o s A s SR .
> SNAP has relatively steep learning ~ S¢versde Submited Sveam ’
curve for beginner
. . . DAKOTA Step Process
° Failed runs (realizations) are not :
accounted for and no statistical i i Step 1 gtep 2 AKOTA Step 3 ;
: i generate post-run xecute generate report |
rep.ort 1S generated. They lead to i results from In “post-run” mode from results and ;
an incomplete job with no | variable inputs , outputs '
diagnostics to uset. z % | T >\ Dakota
° Input decks with new MELCOR | 4'—1 [ Output
models (relative to SNAP version) || Fgethun > O0F
: port
cannot be used e e




Performing a Sensitivity Study with SNAP
31 Step | — Downloading Dakota Plugin

. Select Dakota plug-
in during the SNA
plugins download
and installation
step

. Create a Numeric
value in your model

. Assign the Numeric
value as an input
value

. Create a Dakota
Run Stream

. Specify a model
node as parametric
MELGEN or

ELCOR depending
on input)

. Define Dakota
parametric
properties

. Coordinate data
flow

. Run Job

\ (£ Plugin Manager n
New / Updates (3) | Remove (3) RfIces Iy
Paciods Status Available I?eferem_;e Implement.:atlon for
DAVF 3.2.14 ncertainty Analysis support.
[] CONTAIN 2.0.0
Uncertainty 1.2.6
Select Available Deselect All Continue
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41 Step 2 — Adding a Numeric (1)

Select Dakota plug-
in during the SNA
plugins download
and installation
step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota
Run Stream

Specify a model
node as parametric
MELGEN or .

ELCOR depending
on input)

Define Dakota
parametric
properties

Coordinate data
flow

Run Job

Create the Numeric
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51 Step 2 — Adding a Sensitivity Coefficient (2)

Select Dakota plug-
in during the SNA
plugins download
and installation
step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota
Run Stream

Specify a model
node as parametric
MELGEN or

ELCOR depending
on input)

Define Dakota
parametric
properties

Coordinate data
flow

Run Job
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61 Step 3 — Assign the New Numeric

Select Dakota plug-
in during the SNA
plugins download
and installation
step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota
Run Stream

Specify a model
node as parametric
MELGEN or

ELCOR depending
on input)

Define Dakota
parametric
properties

Coordinate data
flow

Run Job
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71 Step 4 — Dakota Job Stream (1)

in during the
plugins downloa
and installation
step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota
Run Stream

Specify a model
node as parametric
MELGEN or

ELCOR depending
on input)

Define Dakota
parametric
properties

Coordinate data
flow

Select Dakota SRI%%
d

Run Job
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- B Fan Coolers [1]
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= Il Transfer Package [9]
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< Basic Stream
A simple job stream.

&3 Template
Select from one of the previously saved templates.

4P Numeric Combination
The numeric combination builds a set of input models by modifying the
value of one or more input shared numeric values. Each selected shared
numeric will either iterate through a list of predefined values or increment
from a startvalue to an end value.

2] Tabular Parametric
The parametric case takes the form of a table of shared variable values.

% DAKOTA Uncertainty
Uncertainty support for the DAKOTA toolkit.

Create new a view for this Job Stream.

- §3
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s | Step 4 — Dakota Job Stream (2)

Select Dakota plug-in
during the SNAP
plugins download and
installation step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota Run
Stream

Specify a model node
as parametric

(MELGEN or MELCOR
depending on input)

Define Dakota
parametric
properties

Coordinate data flow
Run Job

<> Basic Stream
A simple job stream.

£3 Template
Select from one of the previously saved templates.
4P Numeric Combination
The numeric combination builds a set of input models by modifying the
value of one or more input shared numeric values. Each selected shared
numeric will either iterate through a list of predefined values or increment
from a startvalue to an end value.
[ Tabular Parametric
The parametric case takes the form of a table of shared variable values.
@ DAKOTA Uncertainty
Uncertainty support for the DAKOTA toolkit.

Create new a view for this Job Stream.

Bul:k‘ Next & [ Finish ‘ Cancel

&3 An Empty Stream

step.

resulting restart file.

Q A Single Step MELCOR Stream

Ajob stream containing a MELCOR job step and an AptPlot step. This
stream uses an External File to reference the restart file from a previously
completed MELGEN or MELCOR job.

Q ATwo-Step MELGEN/MELCOR Stream

Ajob stream containing a MELGEN, a MELCOR, and an AptPlot step. This
stream runs the full model with MELGEN then runs MELCOR with the

Anew Job Stream with a Model Node

A Single Step MELGEN Stream
A job stream containing a single model node connected to a MELGEN job

Create new a view for this Job Stream.

| & Back H Next

Two-Step MELGEN/MELCOR Stream

meLcor

2 MELCOR

MELGEM Step

1 MG _Step
MELCORZX maodel @
1 MELGEN restartwa_).
—~ autput =
melgen input e
MED > message [~

diag =

MELCOR Step *
2 MC_Step

restartf =

) input output =
message [~

b restart diag >

plutrb

Submit

H Finish H Cancel
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91 Step 4 -Dakota Run Stream (3) — Add AptPlot to view

1. Select Dakota plug-

in during the SNAP :%?fffi%?ihfin
plugins download 2 P
and installation step : é:;:‘ Gl e 145 s
2. Create a Numeric Y
value in your model " ”EL o= Uy
e I WELCO M s
o ¥ == o Connedions [533] | gy
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value as an input e HenN f
value + Genera [ oo Javor 7}
Add Te Sub-Lystom » | CORE

. Create a Dakota Run [ Ta v -1'___]

Stream

5. Specify a model
node as parametric
(MELGEN or MELCOR

depending on lnput) Two-Step MELGEN/MELCOR Stream
.
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parametric 2 ueLcor 3 Wapact
properties BENEED o
B0 restart diag { input  parp| pdf >
7. Coordinate data R
flow [J«‘IELGOR-X rn:;IIEeLIGENl rETadh
melgen +) input mempg: 5
8. Run Job { i
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1.

Select Dakota plug-
in during the SNAP
plugins download
and installation step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota Run
Stream

Specify a model
node as parametric

(MELGEN or MELCOR
depending on input)

Define Dakota
parametric
properties

Coordinate data
flow

Run Job

Add Extract
Data to Job

Stream
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Step 4 -Dakota Run Stream (4) - Add Extract Data
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Submit
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&n k) input messap | . bateh [ =]
= L [FO plot vars ]
diag = -
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11 1 Step 4 -Dakota Run Stream (4) - Add DAKOTA to Job Stream

1. Select Dakota plug-
in during the SNAP
plugins download
and installation step

2. Create a Numeric
value in your model

3. Assign the Numeric |~
value as an input
value

. Create a Dakota Run
Stream

v
& eps 15]

e GEM Etep 1 (MG_Stop)
& é MELGOR Step 2 (MG_Step)
= [ aptPiot 3 (2DFLOT)
# 48 Edract Data 4 (GET_FOM)
E 8

o]

=

HTRAMS |2

FVF_DHs0TA ‘
T DAKOTA Uncartanty 5 (5
In| Switcnes

™
5
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El

5. Specify a model e
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Cogry
Pasle

(MELGEN or MELCOR : e
depending on input) e

6. Define Dakota —
parametric
properties

7. Coordinate data

Two-Step MELGEN/MELCOR Stream

ppppppp

m .
input  outputfi> batch
message [ X screen
flow b0 restart diag f> f —>—WOinput  parp_par
MELGEN Step plot.
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t
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Select Dakota plug-in
during the SNAP
plugins download and
installation step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota Run
Stream

Specify a model node
as parametric

(MELGEN or MELCOR
depending on input)

Define Dakota
parametric properties

Coordinate data flow
Run Job

Step 5 - Parametric Model Node

7 W Iwoslep_sream
o {TF Stream Steps [3]
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[ Files [0]
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E=
[ Files [0
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MELCOR

f
L

|
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o= = | AYOUT il
. 4
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— ( 3
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131 Step 6 — Parametric Properties (1)

1. Select Dakota plug-in
during the SNAP

plugins download and oA o | © Varabes | B o | 9 o |
]nStallatlon Step ::r:::a:eeu [5\; o ::::;billty %
. Sampling Method @® Monte-Carlo O Latin Hypercube Confidence [so ]
2' Create a Numer]c Input Error Handling |Ignoremodelcheckerrors |v] Replacement Factor
value in your model N | B p—
. . Name LowerLimit |  UpperLimit |  Description |
3, ASSlgn the Numerlc T & SEISIUVIL WUBIILIENLS | 1] fzhass g “ B Jwunse P
value as an input &% COR 1141-2
l ¢ I Cases[1] |
value 1§l MELCOR
¢ &3 Job Streams [1]
. Create a Dakota Run o % TwoStep_Stream f
Stream e «F Connections [55] - ‘
o= b Mumerics [0] [Ltew | [ Dunto ][ € Redo ] / ok || cance |
5. Specify a model node| L= = evs0] /"l
as parametric @ TwoStep_Stream 5 ™
(MELGEN or MELCOR | ——— - e ﬁ‘d ‘
depending on input) =
Name TwoStep_Stream ¥
6. Deflne Da.kOta Descriptinn =none= % ?
paramet.:nc Stream Type DAKOTA Uncertainty ™ P
properties _ ,
Parametric Properties [ 58 Maonte-Carlo samples, 1 respons... ﬂ ‘? ==

7. Coordinate data flow File Groups 0 Groups lak;
8. Run Job Platform Local - "B T
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141 Step 6 — Parametric Properties (2) — Figures of Merit

1. Select Dakota plug-in
during the SNAP
plugins download and
installation step
. | @ DAKOTA Properties | & Variables | [a] Distributions | ¥ Report |
2' Create. d Numer]c Number of Samples |59 | Order L
value ]n your mOdel Random Seed Ll Probability |95.U |
3. Assign the Numeric Sampling Method ® Monte-Carlo ' Latin Hypercube Confidence |g5_n |
vaiue as an ]anIt Input Error Handling |Ign0re madel check errors |v| Replacement Factor
vailue
Figures of Merit D DD Time Dependent [] :ndent= D
4. Create a DakOta Run Mame Lower Limit Upper Limit Description
Stream H2ZMass | O <unsete
5. Specify a model node At this point we have added an
as parametric FOM, given it a name, limits, and
(MELGEN or MELCOR description, but have not
depending on input) connected it to the database
6. Define Dakota
parametric properties
| Help | ’ Undo || Redo | ‘ OK || Cancel |
7. Coordinate data flow
8. Run Job
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15 | Step 6 — Parametric Properties (3) — Sensitivity Variables

1. Select Dakota plug-in

d u ri ng the S NAP ) Edit Uncertainty Configuration X
p ludg]'nstd ?lwtr? loadt [ % DAKOTA Properties | & Variables | [A] Distributions | ¥ Report |
and instattation step ~
2. Create a Numeric varable | Diswbuton | Type | vaiwe | Unis | Twe s
va lue in you r mOdel R VFALL |[A) d1 User-Defi.. [n/a Velocity (. |Scalar p:0.001.0
3. Assign the Numeric _ _
value as an input ey B
4 Sensitivity Coefficients

6% COR1131-2 2400.0 (Nounit)
6% COR1141-2 0.2 (Nounit)
4% COR 11321 2700.0 (Nounit)

. Create a Dakota Run ﬁcomsou 50 (Nounm‘
Stream .

value

5. Specify a model _
node as parametric | !
(MELGEN Or MELCOR 1 | Help | | 53 Undo || Redo
depending on input) | |

6. Define Dakota
parametric
properties

7. Coordinate data flow

| .|

Prev H Next I l Finish H Cancel J

8. Run Job
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. Select Dakota plug-
in during the SNAP
plugins download
and installation step

. Create a Numeric
value in your model

. Assign the Numeric
value as an input
value

. Create a Dakota Run
Stream

. Specify a model
node as parametric
(MELGEN or MELCOR

depending on input)

. Define Dakota
parametric
properties

. Coordinate data
flow

. Run Job

Step 6 — Parametric Properties (4) - Distributions

[ @ DAKOTA Properties | & Variables | [ Distributions | ¥ Report |

[a][v]

[&) d1 (ScalarMo Unit)

MName: |d‘l

Distribution: |Hon‘nal

Rule: Scalar

Distribution Parameters

Variance

] Max

u (Mean) 00 ¢
a (STDV) 005/ () P
‘|cumulative distributi
S
£1.00

[¥] Min 0of ¢ P

{7.98

|Probability density

|

“lo.op (A

T T T
0.850 1.001.15

‘ Help ‘ ’ Undao H Redo ‘

Available Distributions:

Normal Triangular
Lognormal Exponential
Uniform Beta

Loguniform Gamma

Gumbel
Frechet
Weibull

Histogram
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171 Step 6 — Parametric Properties (5) - Report Options

1. Select Dakota plug-
in during the SNAP
plugins download
and installation step T T

2. Create # Numeric (" @ DAKOTA Properties | @ Variables | [a] Distributions | ¥ Report | T i
value in your model - -

Document Format |Microsoﬂ Word Document (.docx) S

Title Page ﬁ <unset=

3 : ASSign the N u meric Front Matter ) <unset> | o |
value as an input v @ |
value Footer J | . |

Misc. Include Section Titles Plotted Values B e e e z4|m - 24:35 i
: 1 TZMK (COR 1151-2 -)
. C reate a Da kota Ru n Include Random Variates [J ’:‘ D
Include FOM Values Di dent Use Ind dent Ind dent
Stream Sortby ,TasTH o HDBLT-ipen = = Epen = lterationnln?izin -
: 1Al VFALL L] Iteration Index
. Include Extract Script & ;é'g’; : . {;e‘a‘?‘m :”de"
5. Specify a model B ——r
@ H2 2 HDBLH
nOde as pa ramet ric Include Page Numbers Hg :; E LVEALL }
v
M E LG E N M E LC O R Include Table of Contents © H2 vl TRDFAI
o r © H2 v TKMIN
® °
depending on input)

6. Define Dakota ] (Do [ e

parametric
properties

7. Coordinate data
flow

8. Run Job
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18 | Step 7 — Coordinate Data Flow (Extract Data 2)

1. Select Dakota plug-

in during the SNAP Quiwi e
plugins download cm@ne cxrHEE 0roaf
and installation step [Eiintadt
. I ot il ic i) [Fiswwpsuong § "
2. Create a Numeric =)
value in your model T
By
3. Assign the Numeric s=
value as an input e
value Ser
. Create a Dakota Run e
Stream -
5. Specify a model J—— —

node as parametric ,

(MELGEN or MELCOR O

depending on input) biE!_"."EHEtiﬂp‘l[ﬁgd_ré::m !puc e
(ST —

6. Define Dakota
parametric
properties

/. Coordinate data
flow

8. Run Job e

Creale File
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1.

Select Dakota plug-
in during the SNAP
plugins download
and installation step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota Run
Stream

Specify a model
node as parametric
(MELGEN or MELCOR

depending on input)

Define Dakota
parametric
properties

Coordinate data
flow

Run Job

Step 7- Configure AptPlot output

Dl ek b o el S
o= > Flow Paths [11]
|l CCF Model [0]
o Wl Transfer Package [9]
o= fﬁ Sensitivity Coefficients [6]
o~ Y Cases [1]
7 £3 Job Streams [1]
¢ @ TwoStep_Stream
¢ £k Stream Steps [5]
o= [I!J] MELGEM Step 1 (MG_Step)
o [l MELCOR Step 2 (MC_Step)
o~ [ AptPlot 3 (Step)
o~ -&) Extract Data 4 (Step_4)
o ‘? DAKOTA Uncertainty 12 (Step_5)

FS 4

AptPlot 3 (Step)
Application i@ AptPlot =P
Relative Location || | 1%
ViewinJob Status | ) Yes ® No
Keywords Mo Keywords Y]
Conditional Logic  |Mone

Custom Processing | Mone

Flot Inputs [1] input definition
Plots [1] plot

Plot Outputs [1] output definition
Parameter File [] <inactive=

\Edit Plst Outpyts - Apthlst 3 (Step) %
OE 4« @
> Hydrogen (pdf) v General [ ] Show Disabled
D\ |Name Evdmaen |2
| Tvpe POF [+]®
Show Connection | ® True () False ?
Plot pO: plott B
OutputFile [1] Qutput Defined Bl
User can add multiple
outputs, i.e., PDF, ASCII
B AN
Close

Write horsetail
plots to PDF file

500 — / -
¥ F
i = —
400 — (4 — —
300 =
i
£l
200 [+ =
100 -
L | n L L Il L | L 1 L

(o]
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1.

Select Dakota plug-
in during the SNAP
plugins download
and installation step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota Run
Stream

Specify a model
node as parametric
(MELGEN or MELCOR

depending on input)

Define Dakota
parametric
properties

Coordinate data
flow

Run Job

Step 7- Configure AptPlot output

D
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1.

Select Dakota plug-
in during the SNAP
plugins download
and installation step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota Run
Stream

Specify a model
node as parametric

(MELGEN or MELCOR
depending on input)

Define Dakota
parametric
properties

Coordinate data
flow

Run Job
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Step 7 - Coordinate Data Flow (Pipe Plot Data)
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Step 7 — Coordinate Data Flow (Connect ‘Extract Data’ output to
22 | Dakota input)

1. Select Dakota plug- ERnnn0n nalE
plugins download
and installation step

2. Create a Numeric
value in your model

3. Assign the Numeric
value as an input

value o S
. Create a Dakota Run i "
Stream 3

5. Specify a model
nOde as parametrlc Twa-Step MELGENMELCOR Soream
(MELGEN or MELCOR -
depending on input) _

6. Define Dakota 1%
parametric N ) PO S =
properties e - |

7. Coordinate data | e
flow | ]

Dipler uame [;:—e;m'_t--ﬂn ur\:::.'

8. Run Job
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Select Dakota plug-in
during the SNAP
plugins download
and installation step

Create a Numeric
value in your model

Assign the Numeric
value as an input
value

Create a Dakota Run
Stream

Specify a model
node as parametric
(MELGEN or MELCOR

depending on input)

Define Dakota
parametric
properties

Coordinate data flow
Run Job

Step 7 - Run Dakota Job Stream

Two-Step MELGEN/MELCOR Stream |
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HTML/
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Issue166/
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M2/

i

4]

B3 TwoStep_Stream/
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EIECIEIE]

calcservi/iLocalTesttMELCOR/TwoStep_Stream/

/

Job A Priority |Job Type |Status Submin# Started  |Complet...|Calc Time |Loaded
MC_Step_T01 5 MELCOR |C 12::?2 12:43:50| 12:52:45 No Data|No -
MC_Step_T02 5 MELCOR [Complete | 12:48:27| 12:43:50| 12:52:55| No Data|No 3
MC_Step_T03 5 MELCOR [Complete | 1243:27| 12:43:50] 12:53:29) No Data|No |
MC_Step_T04 5 MELCOR [Complete 1143.32 12:43:51| 12:53:34| No Data|No
MC_Step_T05 5 MELCOR |Complete 43:27| 12:43:50| 12:52:43| No Data|No
MC_Step_T06 5 MELCOR |Complete 2:43:32| 12:43:51| 12:52:55| No Data|No
MC_Step_T07 5 MELCOR [Complete | 12:43:27| 12:43:50| 12:52:55| No Data|No
MC_Step_T08 5 MELCOR |Complete | 12:43:27| 12:43:50| 12:53:03| No Data/No
MC_Step_T09 5 MELCOR |Complete | 12:43:27| 12:43:51| 12:52:52| No Data|No
MC_Step_T10 5 MELCOR |Complete | 12:43:27| 12:43:51| 12:53:15| No Data|No
MC_Step_T11 5 MELCOR [Complete | 12:43:32| 12:43:52| 12:52:58] No Data|No
MC_Step_T12 5 MELCOR |[Complete | 12:43:27| 12:43:51| 12:53:03| No Data|No
MC_Step_T13 5 MELCOR [Complete | 12:43:32| 12:43:52| 12:53:22| No Data|No
MC_Step_T14 5 MELCOR |Complete | 12:43:32| 12:43:54| 12:52:58| No Data|No
MC_Step_T15 5 MELCOR [Complete | 12:43:28| 12:43:51| 12:52:53| No Data|No
MC_Step_T16 5 MELCOR [Complete | 12:43:32| 12:43:54| 12:53:00| No Data|No
MC_Step_T17 5 MELCOR [Complete | 12:43:28| 12:43:51| 12:53:07| No Data|No
MC_Step_T18 5 MELCOR |Complete | 12:43:33| 12:43:55| 12:52:42] No Data|No I
MC_Step_T19 5 IMELCOR |Complete | 12:43:33| 12:43:56] 12:52:44| No Data|No =
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Statistical results based on 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 -
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
Probability Density Function
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