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SNAP System Architecture
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Design Features

* Platform Independent
- Java 1.5 or newer
- Supported on: Windows, MAC OS X, Linux, Solaris, HP-UX, etc...

« Common Environment for Performing Engineering Analysis

An Interface for constructing and editing input models

A Tool for visualization of code outputs and data

Runtime Job Control

Job organization features; keeps track of your input and output files
Easy access to analytical code documentation

« Highly Extensible and Flexible

Framework provides a support for many different types of analytical codes
Plug-in based architecture allows for extensibility to new/other analytic codes
No Modification of the Base Code Required
Python Scripting:

» User Defined Functions — Calculate Model Input

« Python Data Channels — Post-Processing Calculations, Animations




Plug-ins

A SNAP “code” plug-in is a program unit that encapsulates all user
interface, input, output, and run-time features for a particular analytic code.

SNAP Code Plug-ins (Partial List)

- TRACE

- RELAP5 (MOD 3.3 & RELAP5-3D°)
- CONTAIN

- MELCOR 1.8.6

- PARCS

- COBRA

A SNAP plug-in can also implement a “feature” or extended capability that
may or may-not be related to a specific analytic code.

- Animation Model Plug-in
- RELAPS to TRACE Model Conversion Plug-in
- Model Documentation Plug-in

Plug-in API for Adding New Analysis Codes & New Features
- available at: http://www.nrcsnap.com/snap




Component Data Model

'-_- Component Geometry - Pipe 101

* All Component Data is Declared Private
* Views Implement a ComponentListener Interface
*Changes to Component Data are Automatically

Reflected 1n all Views.
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Multiple-Window Mode
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Single-Window Mode

S Model Editor 0.22.9 I (=[5!
File Edit Tools Window Help
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@ Disconnected from: Python Data Source
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Component Navigator

Plug-in Nodes

Model Node

Main Categories

i Model Editor 0.22.9

File Edit Tools Window Help
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@ Logical Representation of Model
@ All Model Data / Views

@ Create, Edit, Delete Components
@ Create 2D&3D Views
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@ & Main Tube
@ T Hydro Congections
@ &7 Pump 13 (5128t 0op pump)
&= Prizars [1]
kbl Separators [0]
—+ Single Junctions [0]
@ L Tees [4]
<} Turhines [0]
@=L} Valves [2]
T JetPurmps [0]
@ {7} Vessels [1]
@ Control Systerms [10]
@ i Thermal [48]
B ‘# Power Data [1]
I8l CCFL Models [0]

User Defined
Constants &
Equations

(7] Cantains [0]

L Exterior [0]
@= < Connections [98)
T @ =) Mumerics [0]
X User Constants [0]

Y Uservariables [0]
fx] User Functions [0]
@ = Views [4]
B = Cwerview
= Primary System
~ Broken Loop
~ Intact Loop
& K Anirnation models

Connections:
Hydraulic.
Heat Structures,
etc.

Views




Properties View

4. Properties View - Break 7 ($7% bkn-loop contz ll
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Custom Editors
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@Used to Provide Intuitive
Interface for Editing
Complex Data

@Table Data can be Copied
to/from Spreadsheet Apps

-,

1
2
FX Geometry - Channel 44 {S:8}

O X

13

44
17

43

Axial Hode | Continuity| Cantinuity| Ferimeter|Perimeter b omenturrid armentum
Lewel  |Length {ind|  Factor | Area (in®y | Factor find Factor | Area iin®
4112 416, .. 1 22.56 1 22.56 1 2256
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2D Model Views

(X Sections34& 4

@ Create/Edit/Delete Components and Connections.
@Any component can be displayed in multiple views.
@ Embed a View into another View to Link Views.

@ Export to Raster or Vector Image Formats.

@ Add Text, Line, Shape and Image Annotations.

@ Model Views Can be Copied into Animation Views

"% (@ Layouts can be saved as Templates
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3D Visualization

3D Hydraulic View -

Pan | % |
<=2 Supported by RELAP5 & TRACE Plugins
il Generate 3D Coordinates
Zoom: -64.34 Rotate Pan & Zoom View
€ |8 | > Pivot & Shift used to Move Components
Rotate| ¢4 | about Vertical Axis
fe &[> ] Export Display for 3D Animation
-Q.;:?.
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i) Selection

T Lasso Select
W Move/Rotate
Fiwot

Shift

Cancel
a- |8 | &
Copy Wiew

Status: Zapy compalete.




ASCII Views

@ Component “Show ASCII” Menu ltem
@ Automatically Updates When Component Data Changes
@ Syntax Highlighting

< ASCI View - PUMP 113 {IPUMP)

% namne type i
1130000 Tipump™ pump
E area length ol
1130101 15,723 0.0 lgg.0
E az-angle inc-angle dz
1130102 0.0 33.0 5.81=2
w flags
1130103 1
+ eht press Cemp
1130200 oo3 2246.0 Lz9.93
E o area kfor krew flags
1130105 112050002 15,723 0.069 0.069 1]
u flaomr nfl nf unused
1130201 1 3.046455e4 n.o n.n
w To area kEfor krev flags
11=0109 114010001 12,3741 n.o n.n 1
oI £laomr mfl mfr unused
1130202 1 3.046455=4 n.o n.n
E phase twophase tdiff mtorg tdvel ptrip rew
1130301 -2 1] -2 -1 -1 501 0
E pwel pratio rflow rhead
1130302 1159.0 1.0057 Z.655e5 277.0
w rtorg imoment rdens rmtor
1130303 0. 45e4d 2. 46eh f2,d 0.0
Close Refresh




User Defined Functions

. I X
@ Constants/ Variables:

- Can be used to define values in editing dialogs J
- Include Engineering Units
- Can be displayed and edited in 2D Views
- Parametric Constants generate a set of Calculations
@ Functions:
- Python Interpreter ~ femeeesemmT
- Calculate Variables based on Constants and Variables

Pellet

R 8x8 Fuel Element Calculations

Gap

Clad

i Source Editor - Function: Fuel Element Calcu

Deee
"HEEXEEEXXK.

# Define some constants
PI = 3.1415926

LY
LY

PR

N EEEEEDE)

0000090
~.]|]oo® &0 00 @

o000 0@0@O0O®

o 0000000

r = GetConstant("CHAN CORNER_FRADIUS™) e .
w = GetConstant("CHAN INSIDE WIDTH™) RODS PER ROW : 8.000000 2
PELLET_RADIUS : 7.620000E-3 m .
# Calculate the Channel Inside Perimet A
b= 4% [ wo- 2% | 4 { ZPTFr | CLAD_INSIDE_RADIUS : 7.650000E-3 m /', ; .
”

# Set the Resultc CLAD_OUTSIDE_RADIUS : 7.8028B0E-3 m /,* B
JetVariable ("CHAN IN3IIDE PERIN", p) _,/"

JJ” Fi

-
# Now Calculate the flow area L CHAN_INSIDE_WIDTH : 0.128016 m
chanarea = w*w - (r*r - [ 2 * FI * [r¥ Water Rod Detail * CHAN_CORNER_RADIUS ; 0.012558 m

rodsPerRow = GetConstant|"RODE_FPER_ROU
mmmFuelRods = rodsPerRow*rodsPerRow-Ge

fuelRodirea = PI*GetConstant("CLAD OUT Rinner Riner™ Lokl o Sl
waterBoddrea = PI*GetConstant ("WE_0UTS ot Rovter™ 7.741920E-3 m Calculated VVariables
# outer

chanFlowarea = chanarea-|{ numFuelRods CHAN_INSIDE_PERIM : 0.450505m
# Set the Result CHAN_FLOW AREA : 4 885552E-3m*2

JetWariahle ("CHAN FLOW_AREA™, chanFlow

NUM_WATER_RODS : 2.000000




Runtime & Post-processing

@Support for Interactive and Batch Modes as well as Importing Completed Runs
@Provides Access to Plot Data for Client Applications (Animation & Plotting)

[ =
X SNAP Job Status 0.24.2 — o[
File Yiew Tools Help
- lacalhost G O0G calcsery:) flocalhost, Local
o= ] Local gg Zalc Twpoe Jok Atatus Calc Time Started W
o tigger: S 006 t|RELAP T -2 Complete 1905 028687 155154~
o= cartman.appliedprog. com: S 00 ‘R .
=  — = |[ 1 ]| 2
o B rarman 5006 [rF X Dutp-utfanyppwr-i file #0
o B hugs. appliedprag. corm:5 006 ‘|RH File Edit Help
[ ] - t
& =5 bugs:5006 : % Points OF Interest Goto || Find || Close
EEEOHMDR EDIT !!ltime= 400, 261 sec el
5§EO adwancemnent total  hetween edits)
EQE attempted: 1728 48 | min.dt= 0, 265808 seC last dt= 0.453078 seC emna
igﬁ repeated: ] 0| max.dt= 0,500000 seC  crnt.dt= 0.453078 3=1n tha
§§E successTul: 1723 48 | avg.dt= 0,418873 SeC  merr.est= 1.022¢88E-03 em,
E requested: 1724 48 | reg.dt= 0, 500000 ceC Cpu= 8. 28000 SR =
Trip nunber, trip tine (sec) .
. S01 11.28245 S02  14.72960 503 12.11710 S04 17.15959 05 25
Job Status Tool: 05 1.0352478E-02 507 0.000000 508 -1.000000 500 -1.000000 510 -1.
a\Vi 511 -1.000000 512 0.000000
VleW StatUS Of A” Runs 1601 -1.000000 1602 -1.000000 1603 -1.000000 1604 -1.000000 1605 25
ﬂlnterac’uve Commands 1606 -1.000000 1607 25.34366 1608 25.34366
. o] Total power Tission power ganma power reactivity rec. period
aView ASCI| Output (Watts) (Watts) (Watts) (do1ars) (sec-1)
@ 9, 17100E407 B3862. 9, 16462E407 -14,851 -1.63465E-02
Delete RunS D5wstem 1 PRIMARY mass=  2.25795E+05 ki mass error = 56,003 kg merr.est.=  1.02229E-05
0 %ol.no. pressure woidf woidy voidgo tenpf tenpy satt-part  uf
(Pa) (k) (k) (K {1/kg)
ikl pipe
0 I DE
Current Line: 42630




Animation Models

£ Model Editor 0.22.9 _lo|x
=lolx|
File Edit Tools Window Help
D@2 M- Ev ey EIE 20U > meisss
[® T TRACE models . a Ik |
@ T “interactive.med - (unnamedy™ & ® % & Q% i !ﬂ;‘
@ B Animation models . . =
P o i1 =interactive_anirm.med - (unnamedy= Anlmatlon
gﬁ“ﬁﬁfﬁ %F:t':f;oume M e Controls Output Signal Variables Interactive Calculation Demo.
@ dk Data Sources [1] Vertical, 20m, 6" Schedule %0 Pipe
i ;H: Mastu[e;]: calcsewostrmcaliu EmEflSUff:alzi Inner Surface Temp. Heated from 2m-18m
anges oL =
Animation g ol > 2$FT Interactive Variables are uszed to control
& = views [3] Data Sources ------ == e eractive Vari: 8 are :d to cont
MOdels Outer Surface Temp. ® Outer Surface Heat Flux
< SURFT @ Fill State Conditions
IRl el vl ® Inlet Steam and Vapor Velocities
315.1 k
4] 2| [» Pressure
Variable Last Cell Temp
9 General [_] optional ] Disabled chls — W0
6.0EE pa W3
Include in Animation | @ True O False 2l \oid Eraction 309.2 k
Master Source ® True _ False @ Var anie First Cell Temp
Name Master (7] g]_’é‘l . TEMPF
Source Run URL calcsenciocalho... @ @ 3‘533_ 0k —
Liquid Velocity i} :
Variahle Fluid Veloci e
il | — FLUVELX
ol L) "0.0 u/s %
Vapor Velocity = ; g
Variable tem= g
e | Fluid Conditions 2
e (FIuid Condition)
a . '2000 () =
@ Can be Created Directly from Model Views | rmmmmmeee - omiili—t—
1 1 — Sat. 5t Reset | 0.0 1000
@ Multiple Simultaneous Data Sources o
- Analysis Code Calculations | l—sm. Liquid
- Experimental Data e
- Python Calculations |
@ 2D & 3D Animation Dl

@ Dynamic T/H Property Range Selection [ e
@ Interactive Capability Messages
e

@ JavaBean Display Elements lease wait
- Easy to Add New User Defined Beans Dl




Recent Ul Improvements

* Improved Table Editors

- More Intuitive Multi-Cell Editing
- Copy/Paste between Editors and Spreadsheets
- Plot Selected Data Directly to AptPlot

* New Modes for Drawn Connections

- Single Line - A single segmented line to represent a connection between two
components.

- Source Marker - A "marker" connected to the source component that displays a
short description of the target side.

- Target Marker - A "marker" connected to the target component that displays a
short description of the source side.

- Source & Target - Both source and target markers.

 Component Grouping added to 2D Views.
* Horizontally and vertically constrained dragging in 2D Views

« "Open Recent" file menu was updated to include sub-menus for each of the
available plug-ins.

*  "View Files" button was added to the Run Console to allow the Output Viewer to be
launched directly from the console.




Model Documents (MDOCS) Feature Plug-in

Add a note to one or more

| &f (IST/IOCaYSHED 0 26 /S AMPISEIT yPPWILY PP WISt BN Ot (B]x]
Display Motes ) By Type ® By Component Add Note || Remove Mote |

Components

Motes

components.

HTML formatting can include
hyperlinks to external documents.

< all =

PIPE 152 (surge) |
A|Comment Cell 2 Elewation E~|[1] PIPE 152 (surge) |57

Twpe Title Ediit Arached To

TODD Friction Data EA|[1] PIPE 152 (surge) |%"

Flexible note types: TODO,

Comment, User-specified.
Sort by type or component.

Works for all new and existing
plug-ins automatically Saved with
the model.

Notes can be added
programmatically by other plug-ins.

Update the surge line friction data. =
e ErictioniData st (=]}
J—{Tiue [Friction Data | Type [TODO [~ | =
Content
| <>

[ b

Update the surge line friction data.

<]

| Ok H Cancal




AptPlot Plotting Package

Pure-Java replacement for
Xmgr5 & AcGrace

Extensive batch capability.

Produces publication ual\)/
otjtpu)t (postscript, PD G,
etc

Java based plot files
demultiplexers for RELAPS5,
TRACE, MELCOR, etc...

thPIot can be integrated with

=10l x|




Test Suite Analyzer (TSA)

/‘lsfiat.ch Z\r;oldel

Script Files

* Collect and Analyze Model Code
Plug-ins

Metrics

ModelEditor

 |dentify Holes in the Test Suite

Metrics
Specification

//"
{ Model
Metrics

» Generate summary and detailed

reports.
- Embedded SQL Database T‘f‘:::"l‘:j'”“""“““f“’“
( DE RBY) - Pi;ée; 11l uls g;ﬁ
Cell 2
. EC&:IH
» Custom and free-form queries call
may be used to explore the data.

/" HTML
K\ Output




Contacts

Websites:
http://www.nrcsnap.com (SNAP)
http://www.aptplot.org (AptPlot)

USNRC Project Manager:
Chester Gingrich
Safety Margins and Systems Analysis Branch
Division of Systems Analysis and Regulatory Effectiveness
Office of Nuclear Regulatory Research

email: cgg@nrc.gov
voice: (301)415-6780

APT Project Manager:

Ken Jones

Applied Programming Technology, Inc.
240 Market St., Suite 208

Bloomsburg, PA 17815

email: krjones@appliedprog.com
voice: (570)204-4052



http://www.nrcsnap.com/
http://www.aptplot.org/

