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1 Introduction

HABIT V1.2 is a package of computer codes designed to assist in the evaluation of Light-Water
Reactor (LWR) control room habitability in the event of accidental spills of toxic chemicals or the
accidental release of radionuclides, including noble gas. It consists of a number of program
modules and produces files containing tabular output that can be printed, viewed, or imported
into spreadsheet programs for further applications.

1.1 Purpose

This User Guide provides HABIT users with the information necessary to understand and use
the application. This manual provides the HABIT user with information to create new, open
existing, import, save or delete designs. Each of the HABIT V1.2 modules is documented,
including screenshots of system windows (Figures) and explanatory notes.

1.2 Assumptions

This User Guide is directed toward individuals who have had some instructions and hands-on
training with previous versions of HABIT and Microsoft Windows. It is assumed that users will
have the following minimum skills and knowledge to use the HABIT 1.2:

e Familiar with Microsoft Windows 7.

e User allows changing measurement units from English to SI. Some selections will affect
the values used in the Control Room Flow Data and Plant Data tabs as indicated in the
manual. In addition, all dose, exposure rate, and radioactivity are displaced in English
units, e.g., Rem, rem/hr, and Cuire.

1.3 Applicable Documents

NUREG/CR-6210, “Computer code for Evaluation of Control Room Habitability (HABIT),” June
1996.

2 System Summary

2.1 Standard Format

The new user interface for HABIT 1.2 uses a Tabbed Document Interface (TDI) which allows all
the major functions to be contained within tabs in a single window. Each instance of a module
(EXTRAN, CHEM, FPFP_2, TACT5, and CONHAB)' is contained within its own tab document.
The single window containing the TDI is the Design Package window. This window coordinates
the display and execution of the individual modules and well as performing functions which are
design-centric (e.g. saving all the files which are part of the design package). The Design
window contains a main menu bar on the top and an information bar at the bottom. The

1 The meaning of the acronyms are: EXTRAN is external transport; CHEM is chemical; FPFP is flow path and filter path; TACT is transport of
radioactivity; and CONHAB is control room habitability.

Office of the Regulatory Research Division of System Page 1
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application has been designed for optimal display at a resolution of 1024x768 pixels, but is
adaptable to support other resolutions.

The colors for the application are changed in order to increase consistency across the
application. All modules in HABIT 1.2 have similar color schemes. The Control Room Flow
Diagrams use high contrast colors and share the same color scheme as flow diagrams in other
modules.

2.2 HABIT 1.2 Design

2.2.1 Main Menu bar

The main menu bar is on the top of the window and allows the user to perform general file
actions against the Design package and access to the Help. These actions against the Design
package include:

Creating a New Design Package,

Opening an Existing Design Package

Saving the Design Package

Copying the Design Package

Deleting the Design Package

Importing in an HABIT 1.1 Design Package (.i.e., dsg file)

2

The main menu bar uses Windows standard dropdown menus. Additionally, this menu bar
allows the user to access options and settings for the design and modules. .
2.2.2 Information bar

The information bar is at the bottom of the window and displays information about the currently
loaded design. The bottom right corner displays the name of the loaded design while the
bottom left corner displays the loaded filename (design file name or input file).

2.2.3 Design Package Tabs

The Main tab and the Output Log tab are tabs which are required by the application to manage
the design package and to direct MS-DOS output from the FORTRAN formulations and
computations so they are visible from within the application.

2.2.4 Widget Use Guidelines

« Radio buttons are used when there is a list of two or more options that are mutually
exclusive, and the user must select exactly one choice. There is a default selection.

Release Type Conc Units Input Selection

@' Liquid Tank Burst Q@ g/m3 @' 1 Spill Parameters
Liquid Tank Leak ppm 2 Meteorological Parameters
Gas Tank Burst mCifm3 3 Chemical Parameters
Gas Tank Leak

Figure 2-1: Widget Use (Radio Button)

Office of the Regulatory Research Division of System Page 2
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» Check boxes are used when there are lists of options, and the user may select any
number of choices, including zero, one, or several.

» A stand-alone check box is used for a single option that the user can either select or
clear.

Included Codes
Chemicals
EXTRAN

CHEM

Radionuclides
[ | FPFP_2 (1)

[1FPFP_2(2)
[ TACTS (1)
[ ] TACT5 (2)
[ | cONHAB

Figure 2-2: Widget Use (Check Box)

2.2.5 Error Messages
There are several ways which HABIT 1.2 displays validation messages to users.

1. Field validation warnings (see Figure 2-3: Validation Warning — input out of range).

Main | EXTRAN [ CHEM | Output Log

Run Title | Load Input | | Clear Values |

[ Run ]
Control Room Volume §t3) ‘, G
Control Foom Flow The value 0 is out of range. The valid range is between 3531.467 and 706293 .4, h

| StepH:1 - Time (rs): o Delete Time Ccnvertnurnencal values 7

Figure 2-3: Validation Warning — input out of range

These validation warnings alert the user that the value in the field is out of range or the
value is required. While it is recommended these validation warnings be fixed before the
codes are run, the application does allow attempts to run the FORTRAN code despite the
warnings.

2. Field validation errors (see Figure 2-4: Error Message - invalid input)

Office of the Regulatory Research Division of System Page 3
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. Tank Burst _' mCi/m3 '-:.'-' 3 Chemical Parameters
. Tank Leak I’\‘*?
i EXTRAN Spi e —————————
quired R
= est
itional
t Used
The entered value is not a valid number. Re-enter a valid
: " number
t Inputs

Building Area (m2)

Figure 2-4: Error Message - invalid input

These validation errors occur when trying to enter alphabetic characters in a numeric field.
These errors must be fixed before data entry can continue.

3. Module specific validation (see Figure 2-5: Error Messages — input missing)

Design Report lg|

r

& 3 of 3 Required Spill Parameters are missing
LW’ 6 of 7 Required Meteorological Parameters are missing
5 of 5 Required Chemical Parameters are missing

Missing parameters have been marked |

l'I

Figure 2-5: Error Messages — input missing
This type of validation is specific to the EXTRAN module. It checks for all required

parameters required by the EXTRAN FORTRAN code. A summary of the validation is
provided to the user. The application allows the user to attempt to run the FORTRAN code

even if data is missing.
2.3 HABIT Installation

HABIT 1.2 application will be deployed through an installer. The installer will install the

execution code, user interface, the available Nuclide Databases, and the Parameter Ranges
files.

2.4 HABIT Access

To run HABIT calculations, double-click on the HABIT 1.2 icon, and the application will open.

Office of the Regulatory Research Division of System Page 4
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#
[d
Habit1.2
] .; HABIT - Comput-eT(Eodes for Evaluation of Control Room Habitabm “ll:‘ ‘-—E—hg
Design Help

Design Title This is a blank design to get started

Model |
Radionuclides Chemicals B

Chemicals
] EXTRAN

AFPFP_ 2 (1) | BFPFP_2(2) | CHEM

Unfilt 1 Unfilt 2 Radionuclides

Use same data for
FPFP_2 (1
L] filtered paths 1 and 2 ] 2 (1)
[ FPFP_2 (2)

Filt 1 ] TACTS (1)

TACTS (1) ——— = ] TACT5 (2)

| CONHAB

Filt 2
(recirc)

TACT5 (2) . D Only Show Codes

Included

Code Included Code Not Included Code Computations Ran
in Design in Design in Session

Nuclide Database : C:\Users'\Kevin\Documents\HABIT\Data\NuclideDatabases\MLWR_TID .30

NEW

Figure 2-6: HABIT Main window

The application will automatically load the last saved design and its associated modules (if
exists). Otherwise, the application will load a blank design and the user will be able to choose
which modules should be included in the design.

2.5 Exiting the System

To exit HABIT 1.2, select Design - Exit from the Main Menu Bar or click on the X (upper right
corner of application window) to close the window.

Office of the Regulatory Research Division of System Page 5
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r.;. HABIT 1.2 a— - -":-' —— ': o | [ ]
Design | Help

Create New Design
Open Existing Design
Save Design

Copy Design

Delete Design

Import HABIT 1.1 Design

Options And Settings

= Included Codes
I‘ = | Chemicals
[] EXTRAN
AFPFP2() BFPFP2Q) B 0 e
Radionuclides
Unrfitt 1 Urfit 2 [
o Use same data for I : [T FPFP_2(1)
| — fitered paths 1and 2 [ FPFP_2(2)

Figure 2-7: Exiting Application (Exit)

The application will provide a prompt to give the user the ability to save the design before
exiting.

3 HABIT Functions

Starting from the HABIT Main Menu, the user can perform many functions, including:

Create New Design
Open Existing Design
Save Design

Copy Design

Delete Design

Import HABIT 1.1 Design
Options and Settings
Exit

® N Ok~

3.1 HABIT Main Tab

The Main tab provides a visualization of the design package (See Figure 3-1: HABIT 1.2 Main
window) and controls the execution of the other components. This tab includes a flow diagram
which shows the dependencies amongst all the HABIT modules. The visual styling of this flow
diagram allows the user to see what modules are included in the design package as well as
which modules have been run in the current session (since last program restart). The user can
use the flow diagram boxes to navigate to their respective tab page. Additionally, users have
the option to change what modules should be included in the design and whether to show only
the included modules in the flow diagram.

Office of the Regulatory Research Division of System Page 6
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Design | Help 44— Main Menu Bar

Create New Design
Open Existing Design
Save Design

Copy Design

Delete Design

Import HABIT 1.1 Design

e 14:14:28 02-06-1998

Options And Settings

Exit

nadionuclides

] & Use same data for
filtered paths 1 and 2

Filt 1
TACTS (1)

Chemicals Included Codes

Chemicals
[ ] EXTRAN

[] cHEM
Radionuclides
["] EPFP_2 (1)
["] FEFP_2 (2)
TACTS (1)
TACTS (2)
CONHAB

0 Only Show Codes
Included

Key

C\Users\Kevin\Documents\HABIT\EX_6-\EX_&6-.aml

Code Included Code Computations Ran
in Design in Session

Informatien Bar

Figure 3-1: HABIT 1.2 Main window

3.2 HABIT Design Function

3.2.1 Create New Design

To create a new design, select Design -> Create New Design from the Main Menu Bar

i HABIT 1.2

Design | Help

| Create Mew Design Log

Open Existing Design
Save Design

Copy Design

Delete Design

Impeort HABIT 1.1 Design

Options And Settings
. Included Codes
Exit Chemicals
[[] EXTRAN
[] CHEM
Radinniirlidae

H=h

Figure 3-2: HABIT Main Menu (Create NeW Design)

A prompt will appear to enter a name for the design. The design name can be up to 50 ASCII
characters. The entered design name is used for the name of the storage directory for the
design package as well as the prefix for the design and module input file names.

Office of the Regulatory Research Division of System
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Enter title in Design Title, and select the desired modules to include in the design by clicking on
the checkbox(es) in the Included Codes group box. As modules are included, note the tab on
the top will display the tab page for included modules and will remove the tab page for any
modules not included. Additionally, note that included modules are now represented by a
different visual style in the model tab page.

Design  Help
Main | EXTRAN | CHEM | TACTS (1) | TACTS (2) | Qutput Log

Design Title

Mew Design

[ Madel |
Radionuclides Chemicals '”;:‘;e::acl:deg

EXTRAN

AFPFP_2(1) BFPFP_2(2) FHEN

Radionuclides
Unrdilt 1 Urfilt 2 [ FPFP_2(1)

= Use same data for
fittered paths 1and 2 [T FPFP_22)

TACTS (1)

it |- v nesa
[] CONHAR

Only Show Codes
O Included

Figure 3-3: HABIT model (after module selection)

Navigate through the tabs and input the appropriate values. Refer to HABIT Modules section
for more details on each individual module.

3.2.2 Open Existing Design

To load an existing design, select Design -> Open Existing Design.

Office of the Regulatory Research Division of System Page 8
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Create New Design

TACTS (2) | Output Log

| Open Existing Design

Save Design

Copy Design

Delete Design

Import HABIT 1.1 Design
Options And Settings

Exit

e

Inclu

Figure 3-4: HABIT Main Menu (Open Existing Design)

Chemicals

EE e

ded Codes

EXTRAN
CHEM

Select the design XML file to load and click Open. By default, design XML files are stored in the
user’'s Documents folder, under the Habit/<Design Name> subdirectory.

Arrange by:

.3

Folder »

[L Select Design File
g,_ evf_ <« My Documents » Habit » TESTNT2 - Search TESTNT2 o |
Organize » New folder
't Favorites — Documents library
Ml Desktop TESTNT2
& Downloads Mame *

=l Recent Places

. Libraries
3 Documents
fJ‘- Music
[ Pictures

E Videos

18 Computer
ﬂ-? System (C:)

=] TESTMNT2.xml

m

Date medified

12/17/2014 6:15 PM

| 4| mn

Type

XML Docum

3

File name: |

- [ XML File ("a0mi)

5

[ ) |

Open

Cancel ]

Figure 3-5: Select Design File

The loaded design will display on the Model tab. The modules included in the design will be
loaded. The tabs for the included modules will be available for editing with previously saved

values already loaded.

3.2.3 Save Design

To save a design, select Design -> Save Design

Office of the Regulatory Research Division of System
Analysis/Radiation Protection Branch
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Design

Create New Design TACTS (2)

Open Existing Design

Save Design |

Copy Design
Delete Design
Impeort HABIT 1.1 Design

Options And Settings

. Included Codes
Bt Chemicals
EXTRAN
AFPFP_2(1) BFPFP_2(2) Cren
i i T R

Figure 3-6: HABIT Main Menu (Save Design)

Saving the design will save the design XML file as well as the input files for each module
included in the design (inp files, nuc files, etc.). If the application does not encounter any
problems writing the design package to disk, the system will display a pop-up message
indicating success.

If saving the design for the first time, the application will prompt the user to create the directory

for which the design package will be saved under. It will also prompt the user to enter a name
for the design XML file (if user wants it to be different from the design name).

:I Design successfully saved.

Figure 3-7: Save Design message

3.2.4 Copy Design
To copy a design from another file, select Design -> Copy Design

Office of the Regulatory Research Division of System Page 10
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Create New Design

Open Existing Design

Save Design

Copy Design
Delete Design
Import HABIT 1.1 Design

Options And Settings

. Included Codes
Exit Chemicals
EXTRAN
AFPFP2(1) BFPFP2(2) CHEt
3 [ [ T Sl s

Figure 3-8: HABIT Main Menu (Copy Design)

Once the Select Design to Copy window opens, select the file to copy

*' esIgr l x
(o leBd =~ < MyDocuments b Habit » TESTNTL » ~ Search TESTNTL s
Organize » New folder =~ [l @
/'t Favorites — Documents library e by Fokier
B Desktop TESTMT1
I 88 Downloads Mame : Date modified Type
5l Recent Places
.. Backups 12/17/2014 6:04 PM  File folder
“ Librari 2] TESTNTLxml 12/17/2014 6:04 PM XML Docum)|
- Libraries L
@ Documents
J’ Music
[ Pictures
I E Videos
18 Computer i
ﬂ-:" System (C:)
> | B4 m | »
File name: ~ [ XML File (-ami) -
l Open ] l Cancel ]

Figure 3-9: Select File To Copy
Enter a new name for the copied design and click OK

Enter a name for the copied design

Figure 3-10: Name Design

Office of the Regulatory Research Division of System Page 11
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A new directory will be created once Yes is clicked

Figure 3-11: Create Directory

Design copied to 'Ch\Users\ntran\Documents\HABIT\TESTNT2' Directory

"TESTNTZ' is loaded as the current design

Figure 3-12: Design Copied message

When copying a design, the application will copy the input files from the source design package
into the copy design package. Allfiles in the copy design will use be prefixed with the design

name.

3.2.5 Delete Design

After the design is copied, the copy will be loaded as the currently edited design.

To delete a design, select Design -> Delete Design

Create Mew Design
Open Existing Design
Save Design

Copy Design

Delete Design

Import HABIT 1.1 Design
Options And Settings

Exit

Included Codes
Chemicals
EXTRAN
'AFPFP_2(1) BFPFP2(2) CHEN
| | 1 Radioniclides

Figure 3-13: HABIT Main Menu (Delete Design)

Once the Select Design to Delete window opens, select the file to delete and click Open

Office of the Regulatory Research Division of System Page 12
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|.. Select Design To Delet

)i | <« MyDocuments » Habit » TESTNT2 - Search TESTNTZ

Organize « Mew folder =~ 0 @

»

It Favorites —  Documents library
B Desktop TESTNT2
4 Downloads

Arrange by:  Folder =

Mame Date modified Type
5| Recent Places

wa

=] TESTNTZ.ml 12/17/2014 6:15 PM XML Docum|
= Libraries
3 Documents
rJ‘- Music
[E5] Pictures

B Videos

m

1M Computer
E_f System (C:)

v 4[g 1 | 3

File name: | +  [XMLFile (ami) -

| Open || conce |

Figure 3-14: Select Design to Delete

A confirmation of the Design Delete will display. Click on Yes to continue with the delete.
The delete function will delete all files associated with a particular design.

Pattern: C:\Users\ntran'Documents\HABIT\TESTMNT2\TESTMT2*.*
Files:

Ch\Usersintran\Documents\HABIT\TESTNT2\OUTOPT.DAT
Cih\Usersintran’\ Documents\HABIT\TESTNTATESTNT2 sl
Cih\Usersintran'\Documents\HABIT\TESTNT\TESTNT2CH.INP
CihUsersintran\Documents\HABIT\TESTMT\TESTNTZ2EX. CNX
ChUsersintran',Documents\ HABIT\TESTHNT2A\ TESTMT2EXIMNP
I Ch\Users\ntran’\Documents\HABIT\TESTNT2A\TESTNTZEX.MB
C\Usersintran Documents\HABIT\TESTNTZ\TESTNT2EX.RUN
Ch\Users\ntran\Documents\HABIT\TESTNTZ\TESTNT2EX.SPD
Cih\Usersintran\ Documents\HABIT\TESTNTA\TESTNT2EX. TAB
Cih\Users\ntran\Documents\HABIT\TESTNT2ATESTNT2TSA.CMK
CihUsers\ntran’\Documents\HABIT\TESTNT\TESTNT2TSA.CRL
ChUsersintran', Documents\HABITV TESTHNTA\TESTMNTZTSA.CR2
Ch\Users\ntran’\Documents\HABITVTESTNT2ATESTMT2 T5AIMP
ChA\Usersntran\Documents\HABIT\TESTNT2\TESTNT2TSA.NUC
Ch\Usersintran\Documents\HABIT\TESTNTATESTNT2T5A.RUN
Cih\Usersintran\Documents\HABIT\TESTNT\TESTNT2T5A.5PD
Cih\Users\ntran\Documents\HABIT\TESTNT2\TESTNT2T5A.5UM
ChUsers\ntran’\ Documents\HABIT\TESTNT2\TESTNT2TSA TAB
ChUsershntran',Documents\HABIT\ TESTHNT2A\ TESTMT2TSB.IMP
Ch\Users\ntran’\ Docurments\HABITVTESTNT2ATESTMT2T5E.MUC

Do you want to delete these 20 files?

e % ]

Figure 3-15: Delete Design Confirmation

Office of the Regulatory Research Division of System Page 13
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Design 'TESTMT2' deleted.
Figure 3-16: Delete Design Complete message
3.2.6 Import HABIT 1.1 Design

When a user selects Design -> Import HABIT 1.1 Design from the Main Menu Bar, the user can
select to import previously created design examples from version 1.1.

Create New Design

Open Existing Design
Save Design

Copy Design

Delete Design

Import HAEIT 1.1 Design

Options And Settings

Exit

Included Codes
Chemicals

[] EXTRAN
[] CHEM
Radinmirlides

Figure 3-17: HABIT Ma/n Menu (Import HABIT 1.1 Design)

Select HABIT 1.1 Design File will be displayed. Navigate to the appropriate HABIT Design
(.dsq) File, select the file, and click Open.
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(IR My Documents » it » DEFAUT - | Seomr DA 5]

Organize + New folder =~ [l @
¢ Favorites ~ Documents library T

B Deskiop DEFAULT -
B Downloads MName 2 Date modified Type

| Recent Places
Mo items match your search,
4 Libraries

E] Documents

J? Music

[ Pictures

E Videos

m

M Computer
ﬂ—? System (C:)

- 4 1 | k

File name: ~ | DG File (.Ds6) -

[ open || cancel |

Figure 3-18: Select HABIT 1.1 Design File

If successful, the Design Import informational message will display with the imported directory.

Design  Help
Main | TACTS (1) | CONHAB | Output Log

Design Title

HABIT release design specification file 14:14:28 02-D6-1332

Modsl |

|

Design Impert

Radionuc

:. Design Impaorted to directory C\Users\ntran\Documents\HABIT\EX_6-

Fl Use same data for
fitered paths 1and 2

TACTS (@)
[/] CONHAB

=

0l Only Show Codes
Included

Key
Code Included Code Computations
in Design Ran
|

| C:A\Uzers\ntran’Document=\HABIT\EX_6-\EX_6-xml . |l

Figure 3-19: Design Imported
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Navigate through the available tabs to make any desired update and click on Run button.

Design  Help

Main | TACTS (1) |COMHAR | Output Log

Run Tile
TACTSA release.

I Nuclides | Tirne sleps

Mode Desyn

Sclect Uaing Fic
Alpha Sort

Nuclide Data File
MLWR 1465 PWR

Organ
[ seectan ||

TEDE
DEEFDOSE
COMMEDE
[ SKIN
THYROIC
[C] LING

[E] RMARROW
[7] BONESURF
[7] GONAD

[ BREAST

Selec]

Lead Input | | Clear Values

Run

]

Plaril Paramiclers Tirne Depermenl Dala |

Nuclides (60 of 60 select=d)

MobleGas (6 of 6 Seected)

Halogens (f of 5 Selected)
All: Met (4 of 4 Selected)

Bzr-Stro (Gof 6 Selected)

»
»
4
» Tellus {8 of 8 Selestedy
»
2

MNoo_Met (€ of 8 Selected)

| Seectal

Co-58
Co-50
Mo-39
Tc-49m
Ru-102
Ru-105

[Fl O, 10

| [ select None

» Larthan (15¢f 15 Selected)

Cerium (2 of 8 Sclectoa)

>
» Cther (0 of 0 Selected)

Cih\Jsers\niran Documents\ HABTTYWEX_6-\EX 6-TSAINP

Figure 3-20: TACT5 tab

Once the design computation ran, the Design Model will indicate its completion on the models

tab.
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7 Finer 12

Design  Help

Main | TACTS (1) | CONHAB | Output Log

Design Title

HABIT release design specification file 14:14:28 02-06-155@

[ Model |
Radionuclides Chemicals kbl ks

Chemicals

[] EXTRAN

AFPFP_2(1) BFPFP2(2)  EXTRAN -

Radionuclides
[C] FPFP_2 (1)
[] FPFP_2 (3
TACTS (1)
TACTS (2)
CONHAB

L data fi ek ¢
se same data for

fittered paths 1and 2
&

Only Show Codes
O Included

\ C:h\Users\ntran' Documents\HABIT\EX_6-\EX_6-xml it
= —

Figure 3-21: Main tab

The Output Log will display the MS-DOS output of the running designed packages. The Output
is appended to this log (for the session), but can be cleared by clicking on Clear Log button.
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Design  Help
Main | TACT5 (1) | CONHAE | Output Lag

Summary of Doses (rem)

sful temination.

Cancel Running Computations | Clear Log | | View Output Directony

Figure 3-22: QOutput Log tab

To view the Output Directory and the files created from the FORTRAN code, click on View
Output Directory button.
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|| =] J
® % T I EEEC)
Organize « Include in library + Share with + Burn MNew folder =« [ @.
e o Mame . Date modified Type Size pit:
Bl Desktop J Backups 12/16/2014 9:39 AM  File folder
4 Downloads || EAB_Dosetmp 12/16/2014 9:26 AM  TMP File 31 KE
| Recent Places =] EX_6-xml 12/16/2014 9:39 AM XML Document TKE
| 2] EX_6-CB.CNX 12/16/2014 9:39 AM  CNX File 28 KB
4 Libraries 7] EX_6-CB.INP 12/16/2014 9:39 AM  INP File 6 KE
=] Documents L | EX6-CB.RUN 12/16/2014 9:39 AM  RUN File 1KE
J‘r Music 7] EX_6-CB.SPD 12/16/2014 9:39 AM  5PD File S8 KB
|| Pictures L | EX 6-CB.TAB 12/16/2014 9:39 AM  TAE File 11 KB -
B2 videos 7] EX_6-T5A.CNX 12/16/2014 9:36 AM  CNX File 620 KB i
|| EX 6-TS5A.CR1 12/16/2014 9:36 AM  CR1 File 12 KB
1% Computer | | EX 6-T5A.CR2 12/16/2014 9:36 AM  CRZ File 13 KB
‘E System (C:) 7] EX_6-TSAINP 12/16/2014 9:39 AM  INP File 9KE
|| EX_6-TSANUC 12/16/2014 9:39 AM  NUC File 13 KB
&‘F Network || EX_6-TSA.RUN 12/16/2014 9:36 AM  RUN File 1KE
| 7] EX_6-T5A.5PD 12/16/2014 9:36 AM  5PD File 9KE
7] EX_6-T5A.5UM 12/16/2014 9:36 AM  5UM File S KB
|| EX 6-TSATAB 12/16/2014 9:36 AM  TAE File 29 KB [
7] EX_6-T5B.CMX 12/16/2014 9:36 AM  CNX File 620 KB
| ITAPE 12/16/2014 9:36 AM  File 875 KB
l 22 items

Figure 3-23: Output Directory

4 HABIT Modules

4.1 EXTRAN

EXTRAN determines the release rate of a chemical in the event of release due to leaks or
ruptures of liquid or gas tanks. The EXTRAN tab displays the design of the EXTRAN module
with required fields indicated by a red ‘R’ label. The values for the parameters will be pre-
populated when importing from previous design; else the user can enter in the appropriate
values. When hovering the mouse over the field, the system will display the valid range for that
field.
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e 12 i |
Design  Help

Main | EXTRAN | CHEM | Output Log

Run Tile | Load input | [ Clear Values |
[ Run J
Release Type Conc Units Input Selection
@ Liquid Tank Burst @ g/m3 @ 1 Spill Parameters
() Liquid Tank Leak | ppm (! 2 Meteorological Parameters
|| Gas Tank Burst (1 mCi/m3 (! 3 Chemical Parameters
1 Gas Tank Leak
Legend EXTRAN Spill Parameters
R = Required -
g : %ﬁiﬁ:eld : [%E)or Cifs)
0 Release Height {m) /
e R Storage Temperature (1C)
Q Max. pool radius {m)
R Distance to intake {m)
8] Intake height {m)
6| Building Area (m2)
M Vent flow rate {m3/s)

Figure 4-1: EXTRAN tab

e The Load Input button allows the user to load EXTRAN input variables from a valid
EXTRAN input file (inp). This function is generally not necessary since the input
variables are automatically loaded for any previously saved design.

e The Clear Values button will clear the EXTRAN input variables.

e The Run button will execute the EXTRAN FORTRAN code against the variables inputted
in this tab.

e The Check Inputs button will perform required field validation on the input variables and
provide a report to the user of required fields.

e (Clicking on Release Type will change the fields which are required for proper EXTRAN
FORTRAN code computations.

e Clicking on Input Selection radio button to enter the EXTRAN values for Spill
Parameters, Meteorological Parameters and Chemical Parameters.

e Once values are entered, user has the option to check if the design is complete by
clicking on Check Inputs button.
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2 of 3 Required 5pill Parameters are missing
LW 6 of 7 Required Meteorological Parameters are missing
5 of 5 Required Chemical Parameters are missing

Missing parameters have been marked

Figure 4-2: Design Report (Required Parameters)

Once all required values are entered, click on Run button to save the design and module input
variables and run the EXTRAN FORTRAN code with the entered input variables.

‘-.I All Required Spill Parameters have been entered.
LW’ All Required Meteorological Parameters have been entered.
All Required Chemical Parameters have been entered,

IDEign Report

Figure 4-3: Design Report (All required entered)

Click OK and user will be taken to the Output Log.
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P §
Cwme R e

Design  Help
Main | EXTRAN | CHEM | TACTS (1) | TACTS (2)| Output Log

TTESTNTINTESTNT1EXI

ABIT\TESTNTINTESTNTITEX.T,

put fil
T1EXC

)y 0001 +u 0001 <u 0001+ 0001+u 0.002+u
0.003 +{u 0004+u 00M4+ju 00M4

011+ 0011 i
34qu 0.014-4u 0014+u 0014+ 0014 +u

| | View Output Directory |

Figure 4-4: EXTRAN Output Log (page 1)
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o N - - =

Design  Help

Main | EXTRAN | CHEM | TACT5 (1) | TACTS (2) | Output Log

DEL RUN PARAMETERS

P
01+u 0001+ O0001+u O0O002+u O0O002+u 0.002u
0.004 «u  0.004 « 0.004 +~[u 0 0
“u 0
11 +u
0.014 +ju

u 0 X u
0.041 +ju ! 0.041 +ju
X 0044 u 0044 -u 0044 +

o u 0.046 v+ u 0.047 - u  0.047 -
D049 +u D049+u 0049+u 0050 +u 0.050 «ju

Cancel Running Computations

Figure 4-5: EXTRAN Output Log (page 2)

4.2 CHEM

CHEM is used for estimating chemical exposures, models the dilution of the chemical by flows
in the control room, and determines the chemical exposure to control room personnel. The
CHEM tab displays the design of the CHEM module. The values for the parameters will be pre-
populated when importing from previous design; else the user can enter in the appropriate
values.
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- HABIT 1.2 |=|B]] X |
Design Help
Main | EXTRAN | CHEM |FPFP_2 (1) | TACT5 (1) | CONHAB | Output Log
Run Title [ Load Input ] [ Clear Values ]
{ Run I
Sanibe e La i, No Times Defined
Control Room Flow Units
Step # - 1 = [3 Time (hrs) : 0 Convert numerical values ?
@) Yes
Unfiltered air Unfiltered air Bottled Lo
source 1 source 2 air release Distance and Volume Units
Flow Rate (m?*/s) Flow Rate (m®/s) Flow Rate (m®/s) Q) Meters and m®

Feet and ft*

Flow Rate Units
.9 més

() mémin
Leakage =
@

Occupancy Factor : Flow Rate (mé/s) ® o

Filtered outside
air intake Control Room

Flow Rate (m?*/s)

Filtered outside
air recirculating

Recirculating
4._
CAUsers\Kevin\Documents\HABIT\EX_1-\EX_1-CH.INP EX_1-

Figure 4-6: CHEM tab

The Load Input button allows the user to load a CHEM input variables from a valid
CHEM input file (inp). This function is generally not necessary since the input variables
are automatically loaded for any previously saved design.

The Clear Values button will clear the CHEM input variables and reset the number of
CHEM Steps.

The Run button will execute the CHEM Fortran code against the variables inputted in
this tab.

The Step + and — buttons allows the user to add and navigate through the variables for
each time step of the CHEM simulation. In order to enter add a time step, a time value
must be entered in the Time(hrs) textbox, then the + will be clickable.

The Delete Time button allows the user to delete the currently displayed time step

The Units radio buttons allows the user to change measurement units from English units
to Sl units. Selections here will affect the display of the Control Room Flow.

The CHEM module uses the results of EXTRAN so EXTRAN needs to be run as a prerequisite.
An error message will display if attempting to run CHEM module without EXTRAN.
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'

Figure 4-7: CHEM tab error message
4.3 FPFP_2

The FPFP_2 is used to model radioactive flow through the plant and determine doses in the
control room associated with the accidental releases of radionuclides. The design allows for two
separate instances of FPFP_2; each of these instances receives its own tab. Within each FPFP
modules are Spaces and Flow Rates tab. The values for the parameters will be pre-populated
when importing from previous design; else the user can enter in the appropriate values.

= HABIT 12

Design  Help

EXTRAN | CHEM | FPFP_2(1) | TACT5 (1) | CONHAB | OuputLog

[ Load Input ] [C\e&r Values ]

[ Run ]

Particle Diameter Multiplier -

Spaces | FlowRates

Spaces (Space 2 is END)
Dimensions (feet) Puff Release at Time =0

Space # |1 Height ~ Width  Length ) Yes @ No

Core Fractions / ft ®

Noble Gases Halogens Salids
Space Type
'@' Room

'_ | Duct

Active Sprays Natural Disposition
©) Yes @ No ) on Q) Off || Enter Lambdas

() Filter

|| Resistance
. Time ON (min) Time OFF (min) Disposition Lambdas (1/hr)
_) End

Halogens Solids

Spray Height (ft) Flow Rate (GPM)

C\Users\Kevin\Documents\HABIT\EX_1-\EX_1-FPAINP EX1- .
-_—

Figure 4-8: FPFP_2 tab (Spaces)
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= HABIT12)\ | ==l X |
Design ﬂgl,p

Main | EXTRAN [ CHEM FPFP_2(1) | TACTS5 (1) | CONHAB | QuiputLog

Run Title | Losdinput || Clear values |

[ Run ]

Particle Diameter Multiplier :

Spaces || FlowRates
Node: |1 s Step - |1 = Time {min) : [ Delete Time

To Qutside

Continuous Source
Inflow Conc.
(Core Fraction / ft*)

Naoble Gas

Downstream
Temp (C)

Space #1
(Room)

Halogens

[ oo | P

Solids Downstream
Press PSIG

From Outside
*All flow rates are ACFM

C\Users\Kevin\Documents\HABIT\EX_1-\EX_1-FPAINP EX_1-

Figure 4-9: FPFP_2 tab (Flow Rates)

e The Load Input button allows the user to load an FPFP2 input variables from a valid
FPFP2 input file (inp). This function is generally not necessary since the input variables
are automatically loaded for any previously saved design.

e The Clear Values button will clear the FPFP2 input variables and reset the number of
Spaces and Flow Rate Steps.

e The Run button will execute the FPFP2 Fortran code against the variables inputted in
this tab.

e The Spaces + and — buttons allows the user to add Spaces to the FPFP2 simulation and
allows navigation of the entered space data. Each space is selected through the Space
Type radiobutton. The last space is always the “End Space”

e The Flow Rates tab is dependent on the Spaces entered. Each space creates a Node
on the Flow Rates tab.

e The Node + and — buttons allows the user to navigate the Flow Rate variables for each
node (space) of the FPFP2 simulation.

e The Step + and — buttons allows the user to add and navigate the Flow Rate variables
for each time step of the current node. In order to enter add a time step, a time value
must be entered in the Time(hrs) textbox, then the + will be clickable.
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e Delete time allows the user to delete the current time step from the Flow Rate variables.

4.4 TACT(5)

The TACT5 code is used to model situations in which contamination is released to the
atmosphere and subsequently enters the control room. The TACTS5 tab provides the
functionality of the TACT5 module and allows for two separate instances of TACT5; each of
these instances receives its own tab. TACT5 contains two tabs, Nuclides and Time steps.
Nuclides must be selected to open the Node Design and Plant Parameters tabs.

Run Title

[ Load Input ] [Clear\a"alues ]
[ Run ]

Muciides | Time steps

Select Using File MNuclides (0 of 122 selected)
4 NobleGas (0 of 13 Selected)

MNuclide Data File

Halogens (0 of 11 Selected)
MLWR_TID.30 -

Solids (0 of 91 Selected)
Ongan
[ SelectAl || Select |

[7] WHOLEEDY
[ SKIN

[7] THYROID
[ LUNG

[7] BONE

[0 LIVER

Sodiums (0 of 2 Selected)

vy v v v

Plutonms (0 of 5 Selected)

Figure 4-10: TACTS5 tab (Nuclides)
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Design  Help

Main | EXTRAN | CHEM | FPFP_2(1) TACT5(1) |CONHAB | OutputLog

Run Title
TACTSA release

[ Load Input ] [Clear\l'alues ]

I Run ]

INucI\des | Time steps | Node Design | Plant Parameters | Time Dependent Data ‘

Select Using File Nuclides (24 of 122 sel d)
Alpha Sort 4 NobleGas (13 of 13 Selected)

Nuclide Data File ¥ Halogens (11 of 11 Selected)

MLWR_TID.02 | selectal | [ Sslect None

Br-82
Br-83
Br-54
Br-85
-129
131
-132
-133
I-134
I-135
-136

Organ
[ selectan || select None |

WHOLEBDY
SKIN

THYROID

[]Lung

"] BONE

[C]LvER

EEEEEEEEENE

Solids (0 of 91 Selected)

Sodiums (0 of 2 Selected)

Plutonms (0 of 5 Selected)

C:\Users\Kevin\Documents\HABIT\EX_1-\EX_1-TSA.INP EX1- :

Figure 4-11: TACTS5 (Time Steps)

Enter data in Node Design tab in order to open Time Dependent Data tab

Office of the Regulatory Research Division of System Page 28
Analysis/Radiation Protection Branch



HABIT

Version: 1.0

User’s Guide

Date: 01/19/2015

Design  Help

TACTSA release.

Nuclides | Ti Plart Parameters |

MNode

spray
nospray

annulus

Ch\Users\ntran\Documents\ HABITVEX_6-\EX_6-TSAINP

Time Dependent Data :

[ Load Input ] [Clear‘u"alues ]

[

Run

]

Figure 4-12: TACT5 (Node Design)

To populate fields from a file, click on Select Using File button.

Load Nuclide Selecti

This will clear any existing TACTS (1] input values. Do you want to

. continue?

[ Yes

Mo

)

Figure 4-13: Select Using File warning message

Click “Yes” to remove the pop-up message and to bring up TACT5 Nuclide Selection File

window.

Office of the Regulatory Research Division of System

Analysis/Radiation Protection Branch

Page 29




HABIT

Version: 1.0

User’s Guide Date: 01/19/2015

[ .. Select TACTS (1) Nuclide Selection Fil o |

M=
Organize ¥ New folder =~ 0 @
't Favorites . Documents library e by Folder ¥
B Desktop TESTNT1

F

4 Downloads Name Date modified Type

=l Recent Places
Mo items match your search.
i Libraries
3 Documents
,J'. Music
| Pictures

4 videos

m

M Computer
‘:_f, System (C:)

- G i '

File name: + [ NUCFile (:NUQ) -

[ open || conce |

Figure 4-14: Nuclide Selection File

Select a file and click Open. Data from the selected file will be processed and displayed on the
window.

The Load Input button allows the user to load TACT5 input variables from a valid TACT5
input file (inp). This function is generally not necessary since the input variables are
automatically loaded for any previously saved design.

The Clear Values button will clear the TACT5 input variables

The Run button will execute the TACT5 Fortran code against the variables inputted in
this tab.

The Select Using File button allow the user to load the nuclide selections based from a
valid nuclide selection file (.nuc file). The selected nuclide database for the design must
be the same as the one from the inputted nuclide selection file.

The Alpha Sort button sorts the Nuclides items alphabetically

The Nuclides selection area contains the Nuclide Groups and their related nuclides. To
select individual nuclides, click on the Nuclide group. The group will expand and display
the nuclides in that group. Each nuclide group contains an Select All and Select None
button which allows the user to choose all the nuclides in the group or none of the
nuclides in the group.

At least one organ and one nuclide must be selected before the Node Design and Plant
Parameter tabs are available for data entry. At least one node must be entered before
the Time Dependent Data tab is available for data entry.
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e The Plant Parameters data entry is based on the selected element groups from the
Nuclides tab.

e On the Time Dependent Data tab, the Insert Time button allows the user to instantiate a
new time value for the simulation. After the time is entered, the time dependent
variables can be entered (Initial Activity Distribution, Removal Rate Coefficients, Filtered
Transfer Rates, etc.). The Delete Time button allows the user to delete the variables
for the current time step. The Delete All button allows the user to delete all the time
variables entered. The checkboxes on each time variable group is used to include or
exclude the variable group from the simulation. The First, Previous, Next, Last buttons
allows the user to navigate through each set of entered time variable group. The
variable group currently displayed is highlighted on the user interface.

4.5 CONHAB

The CONHAB tab provides the functionality of the CONHAB modules and contains four tabs,
each for Plant Data, Meteorology or X/Q Data, Control Room Flow Data, and Units. The values
for the parameters will be pre-populated when importing from previous design; else the user can
enter in the appropriate values. When hovering the mouse over the field, the system will display
the valid range for that field. Before running CONHAB, TACT5 and FPFP_2 must be run.

= HABIT 1.2 |= B =R

Design | Help

Main | EXTRAN | CHEM | FPFP_2(1) | TACT5(1)| CONHAB | OuiputLog
lag”

Run Title [ Load Input J I Clear Values I

{ Run I

PlantData | Meteorology orX/Q Data | Control Room FlowData | Units

Control Room Volume (m®) Nuclide Database : MLWR_TID.02 -

*This information is only needed when unfiltered (PPFP_2) input is used
Reactor Power Level (MWE)

Group Fractions

NobleGas

Halogens Solids Plutonms
ELEM. :
ORG. :

PART. :

CA\Users\Kevin\Documents\HABIT\EX_1-\EX_1-CB.INP

Figure 4-15: CONHAB tab (Plant Data)

Office of the Regulatory Research Division of System Page 31
Analysis/Radiation Protection Branch




HABIT Version: 1.0

User’s Guide Date: 01/19/2015

- HABIT12 Ll =] % |

Run Title [ Load Input ] [ Clear Values ]

PlantData | | Meteorology orX/Q Data | Control Room Flow Data | Units
Step#: 1 - Time (hrs) - 0

g, Compute X/Q from . Manual Entry
~ Meteorology ~ of XIQ

Effluent Vertical Vertical Stability Class
Velocity (m/s) :

Effluent flow rate Horizontal Stability Class :
(ft3m) :

Release Height (ft) -
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Building Area (ft*) :
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Receptor Height (ft)
*Information on this form is only needed

Wind Speed (m/s) : when filtered (TACTS) inflow is used

C\Users\Kevin\Documents\HABIT\EX_1-\EX_1-CB.INP

Figure 4-16: CONHAB tab (Meteorology or X/Q Data)
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Ralicied ?“;S*de gl Flow Rate (mé/s) Flow Rate (mé/s) Flow Rate (mé/s)
intake

Flow Rate (m%s) :

Filter eff. (percent)

Elemental : Control Room
3
Organic : (amiis)
occupancy Factor | 0

Particulate :

Filtered outside air
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CAUsers\Kevin\Documents\HABIT\EX_1-\EX_1-CB.INP

Figure 4-17: CONHAB tab (Control Room Flow Data)

Office of the Regulatory Research Division of System Page 33
Analysis/Radiation Protection Branch




HABIT Version: 1.0

User’s Guide Date: 01/19/2015
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Main | EXTRAN | CHEM | FPFP_2(1) | TACT5 (1)| CONHAB | OutpuiLog

Run Title { Load Input ] {Clear\fa\ues J

{ Run J

PlantData | Meteorology orX/Q Data | Control Room Flow Data | | Units
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Convert numerical values ?
\ No
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Feet and ft*
Flow Rate Units
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©) fiors
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Figure 4-18: CONHAB tab (Units)

e The Load Input button allows the user to load CONHAB input variables from a valid
CONHAB input file (inp). This function is generally not necessary since the input
variables are automatically loaded for any previously saved design.

e The Clear Values button will clear the CONHAB input variables

e The Run button will execute the CONHAB FORTRAN code against the variables
inputted in this tab.

e The Plant Data tab contains a nuclide database selection dropdown. The selected
nuclide database will change the Group Fractions data entry to the element groups
contained in the database.

e The Meteorology or X/Q Data tab is used to enter meteorological variables which affect
the simulation. The Step “+” and “—* buttons are used to add and navigate the
meteorological variables for each time step of the simulation. In order to enter add a
time step, a time value must be entered in the Time(hrs) textbox, then the “+” will be
clickable. The Delete Time button is used to delete a time step. The user has the option
to enter meteorological variables to compute the X/Q value or enter the X/Q value
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directly.

e The Control Room Flow Data tab is used to enter control room inflows and concentration
values as part of the simulation. The Step + and — buttons are used to add and navigate
the control room flow variables for each time step of the simulation. The Delete Time
button is used to delete a time step from the simulation.

e The Units tab allows the user to change measurement units from English units to SI
units. Selections here will affect the values used in the Control Room Flow Data and
Plant Data tabs.
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