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Foreword

RNAV-Pro™ is a computer program that provides procedure developers with a
screening model to aid in the development of RNAV routes. This screening model is not
intended to serve as the final authority in RNAV route procedure design. RNAV-Pro™
should NOT be used as a substitute for other procedures, such as flight inspection,
which are required in the RNAV route implementation process.

RNAV-Pro™ is a continually evolving product Software and user interface
enhancements are frequently made to increase RNAV-Pro’s™ utility. Consequently,
display examples in this Users Guide may vary slightly from actual displays observed
while accessing RNAV-Pro™ via the Internet.

Neither the Federal Aviation Administration (FAA) nor any other parties involved in the
creation or distribution of this program take any responsibility for the correctness of the
data entered into this model or for the applicability of this model to any specific case. It
is the responsibility of the user to verify all data used by this model.

RNAV-Pro™ software and databases have been developed for use within the United
States National Airspace System (NAS).Individuals requiring application software of a
screening model outside of the NAS should contact Support@atsi.aero.


mailto:Support@AirTrafficSimulation.com
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1.0 Overview
@ Video Link Version 2.37

RNAV-Pro™ is intended to assist users in the development and implementation of
RNAYV routes. The FAA’s Flight Systems Laboratory, AFS-450, at the Mike Monroney
Aeronautical Center in Oklahoma City, Oklahoma, have developed RNAV-Pro™. It is
the FAA’s approved automation tool to evaluate Area Navigation (RNAV) and Required
Navigation Performance (RNP) key route elements. These elements include Flyability
Screening, DME/DME Screening, Radar Coverage Screening, Communication
Coverage Screening, GBAS Screening, ADS-B Screening, and WAM Screening.

1.1 User Name and Password
@ Video Link Version 2.36

To obtain a user name and password, please contact:

Note: Help Desk:
mail to: support@atsi.aero
Phone: (405) 620-0809

1.2 Locating RNVA-Pro™

RNAV-Pro™ is a secured, Internet-based application located at https://rnavpro.faa.gov.
The following RNAV-Pro™ Login Window appears when RNAV-Pro™ is accessed.

1.3 RNAV-Pro™ Welcome Page

This page is the log in gate to Flight System Laboratory (FSL) software and it specifies
requirements for the use of government computer systems. It also provides phone
numbers, email addresses, and links to multiple web pages.

e User Name: Enter the user name issued by FSL upon requesting a logon.

e Password: Enter your unique password, if forgotten; contact RNAV-Pro Help Desk.

e Settings: Allows selection of Language and setup of Logon actions.


http://www.atsi.aero/rnavpro_briefing/videos/1/1.html
http://www.atsi.aero/rnavpro_briefing/videos/2/2.html
mailto:support@atsi.aero
https://rnavpro.faa.gov/
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& Administration

FSL Tools (Home of RNAV-Prg")

Return to RNAV-Pro Home

i Settings

Welcome

To log in, enter the credentials required and then select Log In. Depressing
the Log In button signifies that you consent to the terms identified in the

User name:

Password:

System Use Notification **Warning™ below.

If you have any guestions, please coniact the FSL Tools Support Desk at

Log In
(405) 620-0809 or email: FSL Tools Support Desk

System Use Notification
=Warning™Warning™Warming**

You are accessing a U.S. Government information system, which includes {1) this computer, (2) this computer network, {3) all computers connected to this network, and
(4) all devices and storage media attached fo this network or to a computer on this network. This information system is provided for U.S. Government-authorized use
only.

Unauthorized r improper use of this system may result in disciplinary action, as well as civil and criminal penalties.

The FAA will monitor usage for violations of public laws, national information security policies, and agency policy. The FAA will intercept, record, audit, read, copy, and
disclose by and to authorized personnel for official purposes, including administrative, civil, andfor criminal investigations.

By using this information system, you understand and consent to the following:

a. You have no reasonable expectation of privacy regarding any communications or information transiting or stored on this information system. At any time, the
government may for any lawful govemnment purpose monitor, intercept, search, and seize any cemmunication or information transiting or stored on this information
system

b. Any communications or information transiting or stored on this information system may be disclosed or used for any lawful government purpose

“WarningWarning™Warming™™
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Figure 1-1: RNAV-Pro™ Welcome Page

1.4 CITRIX Installation

On the initial logon to RNAV-Pro™ you may be required to install CITRIX software, the
following steps will walk you thru the process. If another CITRIX receiver has already
been installed, it is recommended that you uninstall it before installing this CITRIX
receiver; however, it is not always required.

Select the green "Install " button to access www.citrix.com webpage

At the top of the page select "Downloads" to open the "Find Downloads" window
Set Product: Select "Citrix Receiver"

Set Download Type: Select "Receiver for Windows"

Select "Download CITRIX Receiver" this opens the "CITRIX Receiver" window
Select "Download Citrix Receivers" blue button

Accept License Agreement

Follow on screen instructions to install the "Citrix Receiver"


http://www.citrix.com/
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Figure 1-2: CITRIX Installation



Citrix Receiver
ACCeSS your agps, data and deskiops from any device.

Citrix License Agreement

Use of this Citrix Receiver software is subject to the Cifrix license covering the specific
edition of the Citrix product with which you will be using this software. Your use of
Citrix Receiver is limited to use on the devices for which it was created for connection
to the Citrix product(s). If your device is connected to the Internet, Citrix Receiver may,
without additional notice, check for Citrix Receiver updates that are available for
download and installation to your device and let you know of their availability. Only non-
personally identifiable information is transmitted when this happens, except to the
extent that |P addresses may be considered personally identifiable in some
jurisdictions. The use of such information, including your IP address, is governed by
the Citrix Privacy Policy available on www.citrix.com. Updates will not be downloaded
or installed without your consent

~

Certain third-party software may be provided with this software that is subject to
separate license conditions. The licenses are located in the third-party licenses file
ying this p 1t or in the corresponding license files available at

Citrix and Citrix Receiver are trademarks and/or registered trademarks of Citrix

| agree to the terms of the Citrix License Agreement

ontinu

Downloading Citrix Receiver

Security Waming et Accomnn Conrol Lser Aceount Control
Citrix Receiver
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| Do you wart ta run of save this file?
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Learn more aboul Ciiix Recsiver s

Figure 1-3: CITRIX Installation
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15 RNAV-Pro™ Application Page

"7, Settings: Provides the user the opportunity to configure settings that are to be
';-.,4‘ applied within the website, change the password, and set the window size.

Log Off: Returns the user to the Log In window.

The Select View window allows the user to choose one of five ways to

Select view.

display the FSL Tools in the window. Icons, Detalils, List, Tree, or Groups.

Applications: Open RNAV-Pro™ with a single mouse click on the blue and gold
icon. A double mouse click will open two applications. If you do open two
e applications wait until they are completely loaded and then log off one of the

programs.

Reset Settings: Allows the user to reset the user data settings back to the RNAV-

% Pro default settings. If the last session had an error message or the application
locked up which might have been created by user settings, this insures the
problem will not reoccur.

Federal Aviation

) Administration Return to RNAV-Pro Home

Logged on as: Duncanrd Search P YW Settings EJ Log Off
Applications
FSL Tools Select view: «

E| = @ @
B &
EOSE112 RDVA-Pro V104 Reset Settings 2 RNAV-Pro 2°36 RNAV-Pro 2°37 RNAV-Pro 2'38

Hint: You can view your resources in several different ways. Use the Select view control to change the way that your resources are displayed. (X

_.x‘"ﬁ“'\ﬁ U.S. Department of Transportation Readers & Viewers Government Sites Contact Us
‘g' “ Fegera\ };watmn Administration 800 RaeDhE® DOT.gov Contact FAA
W@ i chendence Averiue. SW USA.gov 0IG Hotline
e =D gton, [R5 Web Policies Plainlanguage.gov FOIA
1-866-TELL-FAA (1-866-835-5322) e s Recovery.gov
Privacy Policy Regulations.gov
Data.gov

Figure 1-4: Application Page



1.6 Citrix Receiver - Security Warning

This window may appear following the Login window and asks the user to choose from
the following options:

Block access.

Allow read only.

Permit all access.

Select “Permit all access.”

Citrix Receiver - Security Warning

4 } An online application is attempting to access files on
your computer.

-» Block access

Do not permit the application to read or change your
files.

= Allow reading only
The application cannot change files.

| I = Permit all access I

Figure 1-5: Log into RNAV-Pro™/ Citrix Receiver - Security Warning



1.7

Startup Options

This window allows the user to select one of the three options:

Last Run: Opens RNAV-Pro™ with the Background and all Settings used the last
time the user was logged on; unless Settings checkboxes are deselected.

Terrain Background: Opens RNAV-Pro™ with the DTED Terrain Background and all
Settings used the last time the user was logged on; unless Settings checkboxes are
deselected.

No Background: Opens RNAV-Pro™ with the No Terrain Background and all
Settings used the last time the user was logged on, unless Settings checkboxes are
deselected.

Cancel button: This will open RNAV-Pro™ with the default or normal background
and settings.

Last Run Terrain Background
Startup Dptions =]
rBackground Setup Cption —Background Setup Option
{* Last Fun " Terrain Backgraund " Ma Background ~ Last Run ol ¢~ Mo Background
rDesired Settings— | [~Settings Screenshat Desired Settings —Settings Screenshat
w33 [ General Settings ]
Display Settings
Flight Plans ; Flight Plans
Simnulation Settings o= Simulation Settings
[ &rid Settings 2o [ &rid Settings A
[Cser Data CJuUser Data
~100 NM
1
by
4 I (o] 4 I Cancel |
No Background Default Setting
Background Setup Option
% Last Run " Terrain Background " Ma Background
rDesired Settings— | [ Settings Screenshot
Display Settings
Flight Plans
Simulation Settings
[ Grid Settings
[Cser Data
[o]4 I Cancel

Figure 1-6: Background Startup Options




1.8 RNVA-Pro™ Layout
El Video Link Version 2.36

The RNAV-Pro™ layout has three major areas, Menu Bar, DrawSpace™ Display, and
Modules with Vertical tabs.

e Menu Bar: This has a series of selectable drop-down menus, window, and square
buttons.

e DrawSpace™ Display Area: includes radial buttons, information windows, mileage
scales, tool tabs, and snapshot feature.

e Modules with Vertical tabs: Modules are opened with drop-down menus or square
buttons. There are Six modules: Display Data, Simulations, DME Settings, Grid
Evaluations, TERPS, and Generate RDVA PNA Files.

D':g_ RNAV-Pro Version 2.39 Copyright (C) ATSI 2001-2015
Fie View Settings Route Tracks Database Help

| (] ||

B DrawSpace™ Disply -ﬂ
# EEIR A | @Rl il | soo0 1000 s00 108 s =

i% Display Data

Object Mame Range Calor

Airports

Runways

Heliportz

W aypoints

Obstacles

Cornmn Statiors
DMEs
Radars

Facilities

DrawSpaceT

a0

[ 4715 Fies |Line ofsignt | Current DB

20 e e
e

Airwayz

Boundarie:

EEEEEROmEOO®E

RS SR <SR SO SR O S <4

Modes
Show Fange At Allitude

Clear All Check Boxes |

<«

Module
with
Vertical
Tabs

Latitude: N 74* 40" 25,697 = 11 |Longitude: W 95° 45 33.26°
0F 6 77 | Distance: 2.506.5403 NM T | Arimuth: 060.3 ®

Figure 1-7: RNAV-Pro™ Layout
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http://www.atsi.aero/rnavpro_briefing/videos/3/3.html

2.0 Menu Bar

The Menu Bar contains drop-down menus and square buttons which allow the use to
navigate thru RNAV-Pro™. The Menu Bar has seven drop-down menus and sixteen
square buttons.

2% RNAV-Pro Version 2.39 Copyright (C) ATSI 2001-2015 _ =]
File View Settings Route Tracks Database Help
g ] [

Figure 2-1: Menu Bar
2.1 File
The File menu provides the following options:

Save DrawSpace™Snapshot: Allows user to capture a screen shot of
DrawSpace™Display and Save As a JPG File or a Bitmap File.

ﬁl Exit: Closes RNAV-Pro™.,

% RNAV-Pro Version 2.38 Copyright (C) ATSI 2001-2014

[:@ Sawve Drawspace™ Snapshat, ..

| Exit

Figure 2-2: File Menu
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2.2

View

The View menu allows the user to open modules, tools, and windows.

F

LI
RIC]

D

E;

LAl

Tl FEE @

DrawSpace™Display: Opens and closes the DrawSpace ™Display.

Display Data: The Display Data tool allows the user to select and display different
types of aviation facilities in the DrawSpace™ Display (i.e. airports, runways,
airways, etc.) For more detail, see paragraph 5.0.

Simulations: This module allows the user to run DME Screen, Radar Screen,
Communication Screen, GBAS screen, ADS-B Screen and WAM Screen. For
more detail, see paragraph 6.0.

DME Settings: This module allows the user to view a cross-section of a specify
NAVAID, displaying terrain, restrictions, and ESVs. For more detail, see
paragraph 7.0.

Grid Evaluations: This module allows the user to Create a Grid Areas for
DME/DME Grid Analysis, Line of Sight Grid Analysis, and Obstacle Grid
Analysis. For more detail, see paragraph 8.0.

TERPS: This module draws and evaluate TERPS surface for RNAV departures,
RNAV approaches, Q-Route, engine out surfaces and draws generic type-three
surfaces. For more detail, see paragraph 9.0.

Generate RDVA PNA: This module draws a RDVA Pilot Navigation Area (PNA)
grid on the DrawSpace™Display for a DME/DME analysis. For more detail, see
paragraph 10.0.

User Data: This window opens the User Data window and allows the user to Add,
Edit, Delete, and Clear items from the database. For more detail, see paragraph
14.0.

Geo Calculator: Opens the Geo Calculator. For more detail, see paragraph 17.0.

Results: Opens the Results window. For more detail see paragraph 16.0.

Reset Window Position: Repositions menu bar, DrawSpace™Display, and
modules to the proper alignment.

11



=% RNAV-Pro Version 2.38 Copyright (C) ATSI 2001-2014
le View Settings Route Tracks Database Help

| B8 DrawSpace™ Display B

B Display Data
@ simulation

“ DME Settings
[# Grid Evaluations
A TERPS

- Generate RDVA PNA Files
| User Data

= Geo Calculator

Results

[E Reset Window Position

Figure 2-3: View Menu

2.3 Settings

The Settings menu allows the user to select the following options:

ﬁ Reload: Reloads up to five settings per session.

' Load Settings: Displays an “Open File” dialog box where previously saved
| RNAV-Pro™ Settings (.rsf file) were saved.

Files (.rsf).

Reset to Default: Resets the RNAV-Pro™ “Default Background.” For example of

E Save Settings: Opens a “Saves As” dialog box to save RNAV-Pro™ Settings
l% the default Background setting see Figure 1-6.

12



% RNAV-Pro Version 2.38 Copyright (C) ATSI 2001-2014

Hie \iew Settings Route Tracks Database Help
5 Reload * ‘ 0 Last Fun
~ Load S'Ett-lﬂgﬁ 1 CATST SetkingsiMUMSOR SID, sk

. 2 CATSI SettingsiPHE SID,rsf
I Save Settings |
3 CATSI SettingsiSES STAR.rsf

E| Reset to Default 4 CATSI SettingsiRon's Basic Settings., rsf
5 CATSI Settings\Basic Settings.rsf

Figure 2-4: Settings Menu

2.4 Route

The Route menu allows the user to select the following options:
.. Route Wizard: Opens the Route Wizard which is a user-friendly method of
fl.-"‘ creating a Flight Plan Data Input File (FPDIF). For more detail see paragraph
10.0.
,:-‘.;_ Load Route(s): Loads a Flight Plan data file.
E Add Route(s): Loads a second Flight Plan data file.

Zoom Route(s): Centers around the loaded flight plan data file in the
DrawSpace™Display area.

Batch Process Routes: Opens the Route Batch Process Wizard and allows the
user to load and process multiple Flight Plan data files. For more detail, see
paragraph 13.0.

W

i,

Edit Route: Opens the Flight Plan Editor and allows the user to edit the Flight
Plan data file. For more detail see paragraph 12.0.

..gé Clear All: Clears all data in the Flight Plan data file.
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Settings Route Tracks Database Help

r
T

>[Il [1 # Route Wizard

™ Load Route(s)
i Add Route(s)
£ Zoom Route(s)

2 Batch Process Routes
B2 Edit Route
=L Clear Al

Figure 2-5: Route Menu

2.5 Tracks

This Tracks menu allows the user to manipulate the appearance of tracks and has the
following options:

—] Export tracks(s): Opens an “Export Flight Track” dialog box to exports a flight
track.

€5 color: Changes the color of a flight track.
Width: Changes the width of a flight track. Line weight options are 1 thru 5.

o
e
0 Clear: Clears a flight track that has been run.

e View Settings Route Tracks Database Help
[ 11 3| (2 Export Track(s)
“& Color
= Width -
v 2
¢/ Clear "
5

Figure 2-6: Tracks Menu
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2.6

Database

The Database menu allows the user to select either the AIRNAV database, NACO
database, select DTED levels, and opens the User Data window. DTED level settings
selected will affect the simulation run, not the topographical features on the
DrawSpace™ Display.

(R

'E_/.

Reference: FAA Order 8260.19, Appendix C, Obstacle Accuracy
Standards, Codes, and Sources.

AIRNAV: The Airports and Navigation Aids Database System (AIRNAV) is used
by National Flight Procedures Office (NFPO) in the design and the development
of instrument flight procedures.

NACO: National Aeronautical Charting Office (NACO) publishes data from the
National Flight Data Center items such as airport, NAVAID, obstruction, control
tower, airspace, airway, and obstacles.

DTED Level 0 Max: Has a 1-kilometer posting from 1:350,000 charts, +500 ft
(150 m) horizontally and +100 ft (30 m) vertically (Code 5E.)

DTED Level 1: Has a 100 meter postings + 50 m (164 ft) horizontally and + 30 m
(98 ft) vertically (Code 4E.)

DTED Level 2: Has a 30 meter postings + 23 m (76 ft) horizontally and +18 m (59
ft) vertically (Code 3E.) DTED Level 2 data is not complete, and if terrain
information is missing during the evaluation, the user will be warned in the
“Results” to run the evaluation with DTED Level 1 data.

User Data: Opens the User Data window and allows the user to create, edit, or
delete items in the user database. For more detail see paragraph 14.0.

2% RNAV-Pro Version 2.38 Copyright (C) ATSI 2001-2014
Fle View Settings Route Tracks Database Help

| {1 AVNIS
NACO

DTED Level 0 Max
DTED Level 1
' DTED Level 2

| 4 User Data

Figure 2-7: Database Menu
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2.7 Help

This Help menu allows the user to select the following options:
o Interactive Briefing: Activates the Interactive Training.
]:l User Manual: Opens the RNAV-Pro™ Users Guide.
Submit Report: Allows the user to submit a report identifying a problem that the

user has encountered or offering a suggestion that will increase the utility of
RNAV-Pro™. For more detail see paragraph 18.0.

=~ About: Provides software version, release date, developer, and a hyperlink to the
=~ ATSI web page. To visit the ATSI webpage select http://www.atsi.aero/.

=% RNAV-Pro Version 2.38 Copyright (C) ATSI 2001-2014

Fle View Settings Route Tracks Database Help
Bl O Bl ) Interactive Briefing
: - [ User Manual
&% Submit Report
2) About
Figure 2-8: Help Menu
2.8 Square Buttons

The Menu Bar has 16 square buttons which allow the user to maneuver through the
software. Some functions are the same as the drop down menu.

Load Flights Plans & Settings: Displays the Open dialog box where previously
: saved flight plans and RNAV-Pro™ settings are stored. This function clears
%" Flight Tracks and Flight Plans shown on the DrawSpace™ Display and deletes
evaluation “Results” unless saved by the user.

E Save Settings: Opens a “Saves As” dialog box to save RNAV-Pro™ Settings
Files (.rsf).

D Run Simulation: Initiates a flight track on a previously loaded Flight Plan.
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Pause Simulation: Stops flight track simulation momentarily until restarted with
Run button.

Stop Simulation: Stops a flight track simulation.
DrawSpace™Display: Opens and closes the DrawSpace ™Display.

Route Wizard: Opens the Route Wizard which is a user-friendly method of
creating a Flight Plan Data Input File (FPDIF). For more detail see paragraph
11.0.

Display Data Module: This module has three tabs, the Current DB tab, Line of
Sight tab, and AFIS Files tab. For more detail see paragraph 5.0.

Simulations: This module allows the user to run DME Screen, Radar Screen,
Communication Screen, GBAS screen, ADS-B Screen and WAM Screen. For
more detail see paragraph 6.0.

DME Settings: This module allows the user to view a cross-section of a specify
NAVAID, displaying terrain, restrictions, and ESVs. For more detail see
paragraph 7.0.

Grid Evaluations: This module allows the user to Create a Grid Areas for
DME/DME Grid Analysis, Line of Sight Grid Analysis, and Obstacle Grid
Analysis. For more detail see paragraph 8.0.

TERPS: This module draws and evaluate TERPS surface for RNAV departures,
RNAYV approaches, Q-Route, engine out surfaces and draws generic type-three
surfaces. For more detail see paragraph 9.0.

Generate RDVA PNA: This module draws a RDVA Pilot Navigation Area (PNA)
grid on the DrawSpace™Display for a DME/DME analysis. For more detail see
paragraph 10.0.

User Data: This window opens the User Data window and allows the user to Add,
Edit, Delete, and Clear items from the database. For more detail see paragraph
14.0.

Geo Calculator: Opens the Geo Calculator. For more detail see paragraph 15.0.

Results: Opens the Results window. For more detail see paragraph 16.0.

17
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Figure 2-9: Square Buttons

3.0 DrawSpace™Display
@ Video Link Version 2.35

e Toolbar: Allows the user to maneuver within the DrawSpace™Display. See
paragraph 3.1 for more detail.

e DrawSpace™ Snap Shot: A screen capture tool, which allows the user to copy and
save the picture as a .jpg file or paste to a desired location.

e Show/Hide Tool: Opens or closes the three colored Tool Tabs.
e Mileage Scale: Displays a mileage scale in the lower left screen area.

e Data Bar: Provides latitude/longitude and terrain elevation. See paragraph 3.2 for
more detail.

e Red, Blue and Gold tabs: Open and close the Display Data, Search, and Drawing
tools.
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£ DrawSpace™ Display

H QEC T @4
A
= ¥

| Toolbar

o
A ot

5

Show/Hide Tool

Tool Tabs

Mileage Scale

Latitude: N 34° &' 28.05" | 1 |Longitude: W 106° 5' 14.63"
[Elev. (DTED 0): 6,295.03 ft [ 607 [ Distance: 1/ A 7 7 T | Azimuth: /A

Figure 3 -1: DrawSpace ™Display Layout
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3.1 Toolbar

The Toolbar allows the user to maneuver within the DrawSpace ™Display. All tools are
selected with left mouse click; however, some tools function/operate with the right
mouse. The Toolbar includes the following items:

Grid Visibility: A toggle button that displays latitude/longitude grid when selected.

[ p/ A
Q Zoom to working Area: Allows the user to zoom in to the working area.
L |

Zoom-Magnitude: Allows the user to input magnification values larger than 1.0
and used in conjunction with Zoom In and Zoom Out.

Zoom In: Allows the user to zoom in by a value entered in Zoom Magnitude.
Zoom Out: Allows the user to zoom out by a value entered in Zoom Magnitude.

Re-center: A toggle button that when selected, re-centers the display via a left
click of the mouse. See Figure 3-2 below for more detail.

Area to Zoom: When selected, zooms in to an area selected via a left click, hold,
and drag of the mouse. See Figure 3-2 below for more detail.

: Moves the Visible Area: When selected, moves the display the distance and
0%’ direction specified via a right click and drag of the mouse. See Figure 3-2 below
for more detail.

Distance and Azimuth: When selected, measures the distance and azimuth

I - : . :
specified via a right click and drag of the mouse.

Zoom to x Nautical Miles: Zooms to display the selected
5000 1800 so0 100 50 distance of 5000, 1000, 500,100, or 50 nautical miles.

DrawSpace™ Snap Shot: This tool allows the user to take a picture of the screen
= area and save it as a File or Copy and Paste to a desired location.

[3' Display Tool: This icon opens/closes the Display Data tool, Search Data tool and
drawing Tool.
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Re-center Area to Zoom

If either Recenter or Area to Zoom is selected, the other button
cannot be used. If one of these buttons is already selected,
selecting the alternate button will toggle off the previously selected
button. Pressing the Alt key in conjunction with a left click will
perform the function associated with the non-selected button.
Always deselect the Re-center tool after use, by selecting the Area

to Zoom icon.
[+
[
Move the Visibility Area Distance Azimuth

If either Move the Visible Area or Distance and Azimuth is selected,
the other button cannot be used. If one of these buttons is already
selected, selecting the alternate button will toggle off the previously
selected button. Pressing the Alt key in conjunction with a right click
will perform the function associated with the non-selected button.

Figure 3-2: Re-center, Area to Zoom, Move the Visibility Area, and Distance & Azimuth

21



3.2 Data Bar

The Data Bar provides latitude/longitude and terrain elevation readout of the mouse
location in DrawSpace™Display. It also provides Distance/Azimuth when the Distance
and Azimuth Measuring Tool is activated.

[Latitude: N 18° 20° 10.55" 1 [Longitude: W 65° 51" 1.24"
[Elev. (DTED 0): 816.02 ft & | Distance: 917.0254 NM 1 | Azimuth: 114.66 ©

Figure 3-3: Data Bar

e Latitude/Longitude: The “Select Latitude Units” or “Select Longitude Units” each
have four radial buttons to choose between. When the user changes the Latitude
Units the Longitude Units will automatically be changed to match the Latitude.

] | Select Latitude Units Select Longitude Units
= DMS [7] = DMS [
" Degrees [7] {" Degrees [7]
" Degress Minutes [°] {* Degrees Minutes [7]

" Radians [rad] " Radians [rad]

Figure 3-4: Latitude/Longitude Change Units
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e Elevation: The elevation of the terrain at the mouse location, is displayed at the

bottom of the DrawSpace™Display, provided Digital Terrain Elevation data (DTED)
has been loaded.

o Allows the user to display the elevation in either Feet or Meters.

] Select Elev. (DTED 1) Units
i+ Feet[fi]
| = Meters [m]
\Elev. (DTED 1): 36.09 ft [ Hrm

Figure 3-5: Select Elevation Change Units

e Select DTED Level: Opens popup menu and allows the user to view all DTED levels
in the DrawSpace™Display.

Select DTED Level

Load OTED 0 Max
Load DTED 1
I Load DTED 2

'Elev. (DTED 1): 0 ft [

Figure 3-6: Select DTED Level Change Units

0 The selection of a specific DTED level in this action does not alter the DTED level
selected for the evaluation. For more details on Accuracy Codes see FAA Order
8260.19E, Appendix C, Obstacle Accuracy Standards, Codes and Sources.

o DTED Level 0 Max: When selected the entire map is loaded as DTED Zero Max.

Has a 1-kilometer posting from 1:350,000 charts, +500 ft (150 m) horizontally and
+100 ft (30 m) vertically (Code 5E.)
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o DTED Level 1: When selected approximately 160 NMs by 160 NMs is loaded
around the center of the display. Has a 100 meter postings +50 m (164 ft)
horizontally and +30 m (98 ft) vertically, Accuracy Code 4E.

Figure 3-7: DTED Level 1
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o DTED Level 2: When selected a much smaller area is loaded around the center of
the display. Has a 30 meter postings +23 m (76 ft) horizontally and +18 m (59 ft)
vertically, Accuracy Code 3E. DTED Level 2 data is not complete, and if terrain
information is missing during the evaluation the user will be warned in the
“Results” to “Re-Run evaluation using DTED Level 1.”

Figure 3-8: DTED Level 2
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e Distance/Azimuth: These Change Unit icons are used in conjunction with the
Distance and Azimuth tool located at the top of the DrawSpace™ Display on the
Tool Bar.

o Distance: This icon allows the user to choose Feet [ft], meters [m], nautical miles
& feet [NM & ft], nautical miles [NM], or kilometers [km].

o0 Azimuth: This icon allows the user to choose Degrees or Radians.

i DrawSpace™ Display

H|Emjﬂ.ﬂ|’i|*}'@\mmﬂm 100 S0

‘Latitude: N 20° 24' 38.39"
‘Ele\r. (DTED 1): 15748 ft [}

™ Longitude: W 74° 57' 28.54"
Distance: 499.3846 NM = ‘Azimuth: 143.55 °

Select Distance Units Select Azimuth Units
" Feet[ft] {¥ Degrees[7]
™ Meters [m] {" Radians [Rad]

™ MNautical Miles MM & ]
% Matical Miles [MM]
" Kilometers [km] [T

Figure 3-9: Distance/Azimuth Change Units
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4.0 Red, Blue, and Gold Tabs

There are three tools tabs (Red, Blue, & Gold) on the right side of the DrawSpace™
Display. A mouse click on the Tab opens and a double mouse click closes the Tool. To
extend the width of the tool window click, hold and drag the tab.

O The Display Data tool allows the user to select and display different types of
aviation facilities such as airways, airports, and DME facilities on the
DrawSpace™ Display.

i

O

The Search tool allows the user to locate specific facilities such as Dallas Love
Field, Tulsa VORTAC, V-12, and Table Rock Heliport.

The Drawing Tool allows the user to use a drawing tool to draw in the
DrawSpace™ Display.

. &

N Drawing Tool

Figure 4-1: Red, Blue, and Gold Tabs
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4.1 Display Tool / Red Tab

The Display Tool/Red tab and the Display Data Module/Current DB tab have duplicate
functions. For details see Display Data Module/Current DB tab paragraph 5.1.

Display Tool or Red Tab

i

a5 Display Data

| A
N

Figure 4-2: Display Data Tool and Current DB Tab
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4.2 Search Tool / Blue Tab
@ Video Link Version 2.35

The Search tool is used to search for specific NAS facilities and display them on the
DrawSpace™Display.

e Search Request window: The user enters the facility identifier for which to search,
i.e. (KDFW airport) (TTT VORTAC) (LAYRE waypoint.)

B4 search | Search button: Initiates the search for items selected.
e [+ Search Range |10 NM: This checkbox allows the user to set the NM limit of
the search. This number represents a radius in NMs from the lat/lon selected in the

Search Range Center.

o0 Latitude/Longitude: The latitude and longitude windows allow the user to identify
the radius center of the Search Range.

When pressed, this icon activates the mouse and allows the user to
identify a lat/lon in the DrawSpace ™Display.

@ When activated, the icons appearance changes and allows the user to
""" identify a lat/lon in the DrawSpace ™Display.
e Search For Types: Includes items to be selected for search via the Search Request.

o0 All Categories: This checkbox selects and deselects all the checkboxes in the
Search Request area.

o0 Specific Categories: These checkboxes select and deselect items to be searched

in the Search Request area. Items include Airports, Waypoints, Facilities,
Runways, Radars, Airways, DMEs, DMEs High, DMEs Low, and DMEs Terminal.
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e Results Found: This window has five action buttons surrounding the results area and
six columns displayed within the results area.

BA search | Search button: Initiates the search for items selected.

Clear Clear: Clears all the items in the Results Found window.

o Item Name: Shows the official ID of the item or facility.

o0 Item Type: Shows type of the item (i.e. ILS/IDME, ASR, SECRA, or Runway.)
'(:J Draw Range(s): Draws the range rings on the DrawSpace™Display.

Q Zoom to: Zooms to and re-centers the item on the DrawSpace ™Display.
«jf Draw: Draws the item on the DrawSpace ™Display.
& Erase: Erases the item from DrawSpace ™Display.

2 oo Draw All: Displays all the items in the Search Results window on
: the DrawSpace™Display.

List Drawn: Shows only items that have been drawn on the
DrawSpace™Display and removes all items not drawn.

List Drawn

& erosen | Erase All: Erases all items located on the DrawSpace™Display.

%% Display H EB Search ‘ IEL Drawing ‘

Search Reguest
[k

|+ Search Range IB‘DD— NM
———————Search Range Center
Lafitude: [N 35° 21 30.95" —

Longitude: I‘N 97" 36" 33.22" IE
—Search For Types

¥ Al Categories [¥ Airports

[~ waypoints [~ Facilties ¥ Runways

™ Radars [~ Airways I~ DMEs

[~ DMEs High [~ DMEs Low I~ DMEs Terminal

Results Found: 5 B Search I [ ] clear |

KFEH [Airpori] @y
KFSM 01 [Runway] @ @
KFSM 07 [Runway] @9l
KFSH 18 [Runway] @@
KFSM 25 [Runway] @9

Figure 4-3: Search Tool
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Figure 4-4: Search Tool
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4.3 Drawing Tool / Gold Tab
@ Video Link Version 2.35

The Drawing Tool is used to draw item on the DrawSpace™Display. The tool is layout
with Groups and Items which contain square button and checkboxes. The tool is
opened by clicking on the Gold Tab.

e General: The four general square buttons allow the user to manage the drawing
files. Drawings may be saved in a file folder and are saved as .dso files. Drawing
Tool square buttons include:

Clear All: Clears the current Groups and Items in the Groups window and the
D] items window.

—~al Open DrawSpace Object File: Opens previously saved data from Groups and
L Items windows.

Save to DrawSpace Object File: Saves data in the Groups window, Items
window and on the DrawSpace ™Display as a .dso file.

Import Track File: Opens a window which allows the user to import a track file.
| ﬂ ‘ You may import a delimited or a separated by plain text columns.

e Groups: The four Groups square buttons allow the user to organize the drawing in
the Groups window. Groups may be given a definitive name, and entire groups may
be moved or deleted. When a Groups checkbox is selected, the items in that group
will appear in the DrawSpace™Display. The functions of the Groups Square Buttons
are:

@ Create New Group: Allows user to add a group to the Drawing Tool.

@; Rename Group: Allows the user to rename the group.

@ Delete Group: Allows the user to delete the group.
More Groups: Allows the wuser to move a group, drawn on the
DrawSpace™Display a specified Distance and Bearing. The user can select of

distance from the following options: nautical miles, feet, meters, or kilometers.

e |tems: The three Items square buttons allow the user to open the DrawSpace Item
Editor to add new drawing shapes, and Edit or Delete the drawing shapes.

Add New Items to Group: Opens the DrawSpace Item Editor and allows user
to add a new draw shape to the Group selected.

Edit Items: Allows the user to edit a specific drawing shape via the DrawSpace
Item Editor.
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Delete Items from Group: Allows the user to delete a specific drawing shape
from the selected group.

e To display the drawing on the DrawSpace™Display area, select the checkbox in the
Groups window. The items in that group will appear.

e Edit Items: To modify an item, first highlight the Group and Item in their windows and
select the Edit square button. The DrawSpace Item Editor will open. This same
window was used to add the item originally. Modify the item; then, click the Accept
button. The editor will close, and the modified item will appear in the
DrawSpace™Display.

e Delete Items from Group: To delete a group or item, highlight the group or item and
click the Delete square button.

# | £000 1000 500 100 50 ]

%E Display | m Search ||M Drarwving
el jE]

# | pE5R R | QR

oL

%| 4| %] 8|

i

Group2

—tems: Groupl

| |

A
Circle

Figure 4-5: Example of Drawing Tool Items
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43.1 DrawSpace Item Editor

This tool is used to add and edit drawing shapes in the DrawSpace™Display area.
When the checkbox associated with the group is selected, the drawings from that group
appear in the DrawSpace™Display area.

Group: Allows the user to organize drawings into groups. Groups may be given a
definitive name, and entire groups may be moved using the Move Group tool. When
the checkbox associated with the group is selected, the drawings from that group
appear in the DrawSpace™Display.

Item Type: The user has multiple drawing shapes from which to choose, they are,
Arc, Circle, Line, Point, Polygon, Polyline, Freeform, and Text label.

Item Name: Allows user to name a drawing.

Lat/Lon Square Button: Allows the wuser to click on a location of the
DrawSpace™Display, the latitude and longitude of the selected location is the center
point of an Arc or Circle, a point along a Polygon or Polyline, or the beginning or
ending point of a Line.

Definition: A “Definition” only applies to a circle or an arc in the DrawSpace Item
Editor. For a Circle, the radius is required; for an Arc, a radius and angle (start and
stop points) are required.

Style: Allows the user to assign a line type, color, and width, and fill feature for
circles and polygons, also allows the user to enter text.

Expanded Description: This feature is opened with a Windows style button, which
allows the user to expand the description of the item. The expanded text appears in
a ToolTip box on the DrawSpace ™Display.

Accept: Accepts the entries made and closes the Add New Items to Group.

Cancel: Cancel entries and closes the Add New Items to Group.
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DrawSpace Items Editor

Cﬁl\ Add New Items to Group

DrawSpace Item Editor

Arc
Group: |Groupl
Lin_e
Circle Fuaint
: Palygon
~Lircle Falyline
Mame: |700' Clazs "E" Freefarm
ane - Text Label
Lat/Lon
Latituide: —
_ 2
Longitude:
Circle Definition
Radius: |65 M~
Circle Style
Line Calor B Width: E
Fill: [ i::

Bocept

Cancel |

Lat/lon
Square Button

Definition

Style

Figure 4-6: DrawSpace Item Editor/Add New Items to Group
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5.0 Display Data Module

This module has three vertical tabs the Current DB, Line of Sight, and AFIS Files. They
allow the user to display selected database items, evaluate Line of Sight and
load/manage Post-Flight-check Files.

51 Current DB
@ Video Link Version 2.35

The Current DB tab allows the user to select and display different types of aviation
facilities in the DrawSpace™ Display (i.e. airports, runways, airways, etc.). The Plus
symbols expand the type field to display subtypes and the Minus symbols collapse the
information, hiding the subtypes.

e Select or deselect a checkbox to display/delete an item in the DrawSpace™Display.
e The Current DB tab has five columns and an Altitude Lock icon.
o0 Type: The first column identifies they type facility.

o0 Object: This checkbox allows the user to select/deselect an item’s location in the
DrawSpace™Display.
in the

o Name: Displays the name of the location

DrawSpace™Display.

item alongside the

o0 Range: Shows the range coverage in the DrawSpace™Display. On a DME facility
the service volume is shown in gray and restrictions is shown in red.

o0 Altitude Lock icon is discussed in the paragraph on DMEs and Airspace.

o0 Color icon: Opens a color swatch and the selection of assorted colors.

[ Airports 1 [ ="}
Waypoints 0 O [ ] Basic colors:
I Obstacles OO0 ® o
g:qn;_mStanns E E g“ ; - I_ I_ I_ I_ - -
s
S A SR
VOR-DMEs O O O | :
TACANs 0 O COd m
ILS-DMEs O O O B EEEENTE
e L o Lid B Custom colors:
StandaloneDMEs [ | [ | [1d B
User DMEs O o tem Altitude Unlock =
DME Filters ="} - - - - - - -
High NDB HH
o — Define Custom Colors > |
Terminal 7] NDB MH Cancel |
Disabled Other

Figure 5-1: Current DB Tab
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e Airports: Checkbox choices are Object, Name and Color. They display Public Use
airports listed in the AIRNAV database and User Data airports created in RNAV-Pro.

(0]

(0]

Prominent 100+: Displays over 100 of the busiest airports in North America.

Core 30: Displays a newer list of airports in the Operational Evolution Partnership
(OEP). These are Class B airports or airports which are located within surface
area of Class B airspace.

OEP 35: Displays the 35 airports in the Operational Evolution Partnership (OEP).

Other Airports: Airports not included in the Prominent 100+, Core 30, and OEP 35
airport programs.

User Airports: Displays Airports which were built using the User Data window.

Heliports: Displays the location and the heliport identifier of “Public Use Heliports”
and “User Heliports.”

Runways: Displays the runways and runway numbers of “Public Use Airports” and
“User Airports.”

Replaced Runways: This checkbox displays runways which have been disabled
or replaced by a User runway. The runway will be displayed on the DrawSpace™
Display in a lighter color to signify the modification.

e Waypoints: Displays the location and the identifier of Waypoints in the
AIRNAV/NACO database and “User Waypoints.”

ke

B Slialct | QI | e i 0

Figure 5-2: Airports, Runways, Heliports, and Waypoints
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e Obstacles: Options are Object, Name, Range, Color and Accuracy Code Filters.
Only 10,000 obstacles can be displayed on the DrawSpace™Display at one time. If
the DrawSpace™Display is Zoomed Out and more than 10,000 obstacles would be
required to populate the display, a message will be shown informing the user to
Zoom In to view obstacles.

(0]

(0]

Man-made Obstacle: These are obstacle in the AIRNAV database.

Spot Elevation: Mountain peaks and Bench Marks on topographical charts are
specifically marked by a spot elevation, the vertical accuracy is 20 ft (6 m).

Trees: Department of Commerce. National Ocean Service (NOS) develops Airport
Obstruction Charts (OC) which often show tree heights. Accuracy can vary from a
1A to 2C.

User Obstacles: Obstacles created using the RNAV-Pro™ User Data window.
See paragraph 14.0 User Data.

Disabled Obstacles: If an obstacle is disabled, it will not be evaluated.

Bl Obstacles ||
Man-made Objects [ ]
Spot Elevations O O O [ |
Trees 1 J ] |
User Obstacles O O Od [ |
Disabled Obstacles [ | [ | [] [ |
Accuracy Code Filters
Lateral Vertical
1] [OA
2] [B
A 3 C
4[] []bD
Obstacle Z E E |E

ID: 13-000940

Type: TANK

Latitude: N 34° &' 15.007
Lengitude: W 82° 54" 23.00"
Elevation: 825.00 ft
Accuracy Code: 3C

Marked: N

MName: 13-000940

Verified: ¥

Only 10000 obstacles can be displayed at one time.
Please zoom in to view obstacles.

il |Long'rtude: W 937 16" 5.86"

Figure 5-3: Obstacles
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e Accuracy Code Filters: This feature does not impact the evaluation it only
determines what will be shown in the DrawSpace ™Display.

0 The checkboxes are toggle switches, which turn a specific code On or Off for the
DrawSpace™Display.

) Man-made Objects [v] ] ] [ ]

6 Disabled Spot Elevations E E E =
Trees

Obstacle Uerobstzces 0 O O @

O 0 =

Obstacle

ID: 13-000840
Type: TANK
Latitude: N 34° &' 15.007
Longitude: W 8&2° 54' 23.00"
Elevation: 825.00 ft
Accuracy Code: 3C
WMarked: N

Name: 13-000940
Verified: ¥

Only 10000 obstacles can be displayed at one time.
Please zoom in to view obstacles.

™1 |Longitude: W 93° 16' 5.86"

Figure 5-4: Accuracy Codes

0 Accuracy Codes Standards: Are expressed in horizontal and vertical accuracy as
applied to an obstacles location. Reference FAA Order 8260.19E, Appendix C,
Obstacle Accuracy Standards, Codes and Sources.

HORIZONTAL VERTICAL
Code Tolerance Code Tolerance

1 +20ft {8 m) A +3ft {1mj)
2 +50 ft {15 m) B +10ft (3 m)
3 +100 ft {30 m) C 201t {8 m}
4 +250 ft (F5m) D +30ft 15 m)
5 +500 ft {150 m) E +1251t {38 m)
g +1,000 ft {300 m) F +250 it {75 m)
7 +1/2 NM {900 m) G +300 ft (150 m)
8 +1 MM {1800 m) H +1,000 ft {300 m)
g Unknown | Lnknown

Figure 5-5: Accuracy Codes
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e Comm Stations: Displays the location, identifier, and range of the communication
site. The “Show Range at Altitudes” options are not available for Communication
Stations.

e DMEs: Displays the Location, Identifier, Range, Altitude Lock, and Color of facilities
listed in AIRNAYV database and User database.

(o]

(o]

(o]

NDB-DMEs: Displays NDB-DME facilities.
VOR-DMEs: Displays VOR-DME facilities.
VORTACSs: Displays VORTAC facilities.
TACANSs: Displays TACAN facilities.
ILS-DMEs: Displays ILS-DME facilities.
MLS-DMEs: Displays ILS-DME facilities.

Standalone DMEs: Displays DME only facilities which provide no azimuth
guidance.

User DMEs: Displays DME facilities which were built using the RNAV-Pro™ User
Data window. See paragraph 14.0 User Data for more details.

DME Filters: When selected displays the specific type DME facilities on the
DrawSpace™Display.

High: Displays High Class DME facilities.

Low: Displays Low Class DME facilities.

Terminal: Displays Terminal Class DME facilities.

Disabled: Displays any facility which has been disabled from the evaluation.
NDB HH: Displays HH NDB-DME facilities.

NDB H: Displays H NDB-DME facilities.

NDB MH: Displays MH NDB-DME facilities.

Other: Displays all other DME facilities.

L R & R 2 & 2R 2 4

Altitude Lock: These settings specify which altitude the DME range rings are to be
displayed on the DrawSpace™Display or at which altitude to run the simulation.
The default altitude is 18,000 feet MSL.

4 Sim: The "lock to simulation altitude" checkbox draws the DME range rings
and restrictions on the DrawSpace™Display at the current MSL altitude of the
simulation aircraft during the evaluation.

4 Alt: The "lock to specific altitude" checkbox allows the user to specify which

altitude the DME range rings and restrictions will be drawn on the
DrawSpace™Display.
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4 Altitude window: Enter an altitude in the window, then select the "Accept
changes" icon to display the DME range rings on the DrawSpace ™Display.

4 Activate Feature: Displays the DME range rings at the selected altitude on the
DrawSpace ™Display.

4 Cancel Changes: This icon deletes resets the altitude to the default of 18,000
feet on the DrawSpace™Display.

[ ]5im ] Alt- {8000 ; B
RNAV-Pro Only DME Range Altitude Activates Feature Cancels Feature

=l Boundaries E
ARTCC High Alts [ | ]
ARTCC Low Alts [ | [
Sectors 18 D “

Attitude Locked AltLock [Isim /Al [000 | @ a‘ Altitude Unlocked

States ]
Countries ] .
Mountainous ]
Interstates ] B

Figure 5-6: Altitude Lock Features

£ DMEs d &
NDB-DMEs 1 O O @
.. VOR-DMEs
Restriction 0o o Od .
VORTACs ] ] d B
::i‘::stndmn ! e . 8 .
DME ID: LKI : .
Start Bearing (True): 315,00 Alt Lock []Sim Alt' m g g‘
S Dsance 000N ILS-DMEs ] [d B
Stop Attude: SSO000R | MLS-DMEs (] D [1éd @
StandaloneDMEs [ | [ [|d B
Disabled DMEs 0 0O O B
User DMEs 1 0 [ B
TACAN ;
DME Restriction DME Filters
DOME ID: LKI 3
Start Bearing (True): 250.00° High HH []
Stop Bearing (True): 267.00 °
e Low [] MH[]
Siop Afiude: S000.00 f | Terminal || Other ||
TACAN X
DWIE Restriction
DME ID: LKI
Start Bearing (True): 135.00 °
Stop Bearing (True): 170.00 *
Start Distance: 0.00 NM
\SmDAItitude 99999.00 ft
Restriction \

Figure 5-7: Altitude Locked at 5100' Above Facility Elevation
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e Radars: The Radar location, name, and range rings, can be displayed on the
DrawSpace™Display.

O O0OO0OO0OoOo

ASR: Airport Surveillance Radar

ARSR: Air Route Surveillance Radar

PAR: Precision Approach Radar

Beacons: Secondary Radar Data (SECRA.)

User Radar: Facilities which were built using User Data window.

e Facilities: These checkboxes display non-DME  facilities on the
DrawSpace ™Display.

(0]

(0]

VORs: Displays (non-DME) VOR facilities.

VOTs: Displays VOT faclilities; they are not associated with DME. Some VOT's
are available to the user while airborne, and others are limited to ground use only.

NDBs: Displays (non-DME) NDB facilities.

Localizers: Displays LOC facilities; they are not associated with DME.
ILSs: Displays (non-DME) ILS facilities.

TLSs: Displays (non-DME) Transponder Landing Systems.

Direction Finders: Displays DF facilities; they are not associated with DME.

Marker Beacons: Displays Marker Beacon facilities; they are not associated with
DME.

GBASs: Displays Ground Based Augmentation System (GBAS) which was
previously named Local Area Augmentation System (LAAS).

ADS-Bs: Displays Automatic Dependent Surveillance-Broadcast (ADS-B) facilities
which have been added to the user database.

WAMs: Displays WAM (Wide Area Multilateration) facilities which have been
added to the user database.

e Airways: Allows the user to select/display the following Air Traffic Service (ATS)
routes:

(0]

(0]

Jet Routes: Displays the ATS routes between 18,000’ MSL and 45,000° MSL.

Victor Routes: Victor Routes: Displays the ATS routes up to but not including
18,000’ MSL.
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0 Q-Routes: Displays Q-Route which are usable by RNAV-equipped aircraft from
flight level (FL) 180 through FL 450. Allows U.S. air carrier fleet to navigate within
the National Air-space System (NAS) more efficiently.

o0 T-Routes: Displays Tango routes which were established by the FAA at the
request of AOPA in order to help pilots navigate around or through busy terminal
Class B and C areas.

o SIDs: Displays Standard Instrument Departure Procedures.

0 STARs: Displays Standard Terminal Arrival Procedures.

o |APs: Displays Instrument Approach Procedures.

o Other Routes: These routes include Oceanic Routes, Atlantic Routes, Pacific
Routes, and Domestic Colored Airways.

e Boundaries: Allows the user to select and display boundaries.
0 ARTCC High Alts: Show High altitude ARTCC boundaries.
0 ARTCC Low Alts: Show Low altitude ARTCC boundaries.

4 Sectors: Allows the user to display Sectors at a specific altitude, the default
altitude is 18,000 feet MSL.

4 Altitude Lock: This feature displays the Sector Boundaries on the
DrawSpace™Display to a specific MSL altitude, the default altitude is 18,000
feet.

4 If the "lock to simulation altitude" checkbox is selected, Sector Boundaries will
change as the MSL altitude of the simulated aircraft changes.

¢ If the "lock to specific altitude" checkbox is selected, Sector Boundaries will
be displayed on the DrawSpace™Display at the selected altitude.

4 Enter an altitude in the Altitude Window, then select the "Accept changes"
icon. The Sector Boundaries for the specified altitude will be displayed on the
DrawSpace™Display.

4 Activate Feature: Displays Sector Boundary Altitudes on the
DrawSpace™Display.

4 Cancel Feature: Deletes the Sector Boundary Altitudes from the
DrawSpace™Display.

o States: Displays state boundaries.

0 Countries: Displays country boundaries.
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0 Mountainous: Displays the mountainous boundaries as defined in CER Title 14
Part 95.

0 Interstates: Displays Interstate highways.

NAANNLARA
o,
O OeCEe®E

Figure 5-8: Boundaries
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G

Approach Control

ID: £00 DEN
Altitude: 3000

ARTCC High Alts v ]
ARTCC Low Alts [/ ]
Sectors vl & ]
Alt Lock []Sim [ait: [soo0 | & B3
States [ ] a
Countries ] B
Interstates [] B

Figure 5-9: Sectors at 8000' MSL
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e Airspaces: Allows the user to select and display Airspace boundaries.

(0]

Class A airspace extends from 18,000 feet MSL to FL600 60,000 feet MSL
throughout the United States.

Class B airspace is defined around key airport traffic areas, usually airspace
surrounding the busiest airports in the US according to the number of IFR
operations and passengers served.

Class C airspace is defined around airports of moderate importance that have an
operational control tower and is in effect only during the hours of tower operation
at the primary airport. The vertical boundary is usually 4,000 feet above the airport
surface. The core surface area has a radius of five nautical miles, and goes from
the surface to the ceiling of the Class C airspace.

Class D airspace is generally cylindrical in form and normally extends from the
surface to 2,500 feet (760 m) above the ground. The outer radius of the airspace
is variable, but is generally 4 nautical miles. Airspace within the given radius, but
in surrounding Class C or Class B airspace, is excluded. Class D airspace reverts
to Class E or G during hours when the tower is closed, or under other special
conditions.

Class E controlled airspace which is neither Class A, B, C nor D. In most areas of
the United States, Class E airspace extends from 1,200 feet AGL up to but not
including 18,000 feet MSL, the lower limit of Class A airspace.

4 Altitude Lock: This feature displays the Airspace Boundaries on the
DrawSpace™Display to a specific MSL altitude.

4 If the "lock to simulation altitude" checkbox is selected, Airspace Boundaries
will change as the MSL altitude of the simulated aircraft changes.

4 If the "lock to specific altitude" checkbox is selected, Airspace Boundaries will
be displayed for that altitude on the DrawSpace ™Display.

4 Enter an altitude in the Altitude Window, then select the "Accept changes”
icon. The Airspace Boundaries for the specified altitude will be displayed on
the DrawSpace™Display.

4 Activate Feature: Displays Airspace Boundary Altitudes on the
DrawSpace™Display.

4 Cancel Feature: Deletes the Airspace Boundary Altitudes from the
DrawSpace™Display.

46


http://en.wikipedia.org/wiki/Flight_level
http://en.wikipedia.org/wiki/Control_tower
http://en.wikipedia.org/wiki/Airport
http://en.wikipedia.org/wiki/Airspace

SRR REICOCOOICI0

O BRUSH CAEEK MOA FAA NOWNAPOLE ARTCD
Canaificacn: Resricied

5 [Dstance: 0.6145 NM

Figure 5-10: Airspace
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e Modes: Allows the user to select backgrounds, projections and Drag Names for the
DrawSpace™Display.

o0 Background: There are six available backgrounds, No Background, DTED
Terrain, Terrain & Water, Blue Marble, Sectionals, and Water.

DrawSpace Fade: On all the backgrounds the user may adjust the
contrast of the screen.

':] DrawSpace Fade

=] Modes
Background Termain & wWater = L
Projection biller Equidistan =
Drag Names B

DrawSpace Fade E DrawSpace Fade E DrawSpace Fade E

. :\t'. 3 - '}
= 1

Figure 5-11: Fade DrawSpace background

Shift Background Image: On the Sectionals background, if selected, the

‘_}. user may shift the sectional charts by pressing the arrow keys on the
keyboard. This allows fine adjustment to line the sectional charts and
drawn items up.

48



< | shift Backgrou

Shift the background image using the arrow keys to align with drawn items.

Figure 5-12: Shifts the Background
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4 | Drag Names: On all backgrounds this feature allows user to move text on
"4’ | DrawSpace™Display.

RANCEN 1
Projection | Miller Equiddistan_~ |
Drag Names [

Dragging Names mode is active. Zoom and pan have been disabled.
[Keep Shift| |Reset Shift

I Sectionals

Background

Figure 5-13: Background Shifts the Background
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o0 Projection: The projections are sorted into three groups, General, Conformal Area,
and Equal Area.

¢

Plate Carrée Projection is also known as Equirectangular, Equidistant
Cylindrical, Simple Cylindrical, or Rectangular. In this projection, the Polar
Regions are less distorted in scale and area than they are in the Mercator
projection. The grid cells are perfect squares.

Miller Cylindrical Projection is similar to the Mercator projection except that
the Polar Regions are not as distorted. Meridians are parallel and equally
spaced, lines of latitude are parallel, and the distance between them
increases toward the poles. Both poles are represented as straight lines.

Miller Equidistant is a projection that accurately preserves the distance
between certain objects. Miller's cylindrical equidistant projections with
standard parallels at N/S 37 deg 30 min provide minimal overall scale
distortion when compared to other cylindrical equidistant projections.

Robinson Projection is also called Orthophanic Robinson is a compromise
projection used for world maps. Pseudo cylindrical. The meridians are equally
spaced; they resemble elliptical arcs and are concave toward the central
meridian. The central meridian is a straight line 0.51 times the length of the
equator. Parallels are equally spaced straight lines between 38° N and S;
spacing decreases beyond these limits. The poles are 0.53 times the length
of the equator.

Mercator projection was originally created to display accurate compass
bearings for sea travel. Meridians are parallel to each other and equally
spaced. The lines of latitude are also parallel but become farther apart toward
the poles. The poles cannot be shown.

Mollweide projection is also called Babinet, Elliptical, Homolographic, or
Homalographic; it is an equal-area projection designed for small-scale maps.
All parallels are straight lines, and all meridians are equally spaced elliptical
arcs. The exception is the central meridian, which is a straight line. The poles
are points.

Options: Includes an Uncheck All button that unchecks all checkboxes in the Current
DB tab.

User Data Files: This field only appears if User Data Files are loaded. It lists the
User Data File names.
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Terrain & Water
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Figure 5-14: No-Background/DTED Terrain/Terrain & Water
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Blue Marble
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Figure 5-15: Backgrounds Blue Marble/Sectional/Water
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5.2 Line of Sight Tab
@ Video Link Version 2.35

The Line of Sight tab allows the user to evaluate Line Of Sight (LOS) between two
points and altitudes.

e Point One and Point Two input allows the user to define lat/lon and altitude.

0 Select “Get lat/lon From DrawSpace” icon activates the mouse. Mouse click on
desired location in DrawSpace™Display automatically enter the lat/lon in the
latitude and longitude windows.

0 Select “Get Altitude From DrawSpace” icon activates the mouse. Mouse click on
desired location in DrawSpace™Display automatically enters an altitude in the
altitude window. The entered altitude is the higher of the facility elevation or the
DTED Level 0 Max elevation, plus an additional 50 feet.

e Check Line Of Sight button conducts the evaluation and show the results on the
DrawSpace™Display and in the module. Red indicates “Not Visible” and green
indicates “Visible.”

e View Graph: Shows results in a profile view. The Tooltip information, as the user
clicks on the graph and drags a reference line from left to right tooltip provides
Lat/Lon, distance and elevation data.

e Clear: Clears the line of sight line from the DrawSpace ™Display.

ERDisplay Data

~Pairt Ong

-
Latiude: [N 25 5163
Longtude: [w 122 35 22277 —

Altude; {3033 Fo il

[~ Pk Trax

R
Latiude: [N %521 3283
Longtude: [w 119" 49" 1062"  ——

Alitude: |16000 Ft il

(Hizeh L= El Sl .
Clear

| 215 Files | Line of St curent 0B

~50 NM

_— 204

Latitude: N 47 44" 13,10 1 [Longitude: W 120° 20° 19,73"
[Elevation: 2,791,599 Ft ] |Distance: 51,5232 N 1 [Azimuth: 02499 * T

Figure 5-16: Line of Sight
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Figure 5-17: Line of Sight Cont'd
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5.3 AFIS Files Tab
@ Video Link Version 2.35

The Draw AFIS Files tab allows the user to load/manage multiple post-flight-check files
and color-code them for visual clarity and organization. Available actions are Spilt,
Truncate, Merge, Splice, and Reverse.

e The Draw AFIS Files window contains the following fields and buttons:

o File Name: Displays the name of the AFIS .csv loaded. A right mouse click on a
loaded file opens an option window with six actions.

o Color: Select Change to opens the color palate for color choices.

e Add: Opens a "Please Select AFIS Post Flight File" window allowing the user to load
a .csv file.

e Remove: Allows the user to remove a highlighted file.

o C(Clear: Clears all data from the Draw AFIS Files window and the
DrawSpace™Display.

—Dirawve AFIS File Color
File: Marne Calar Basic colrs:
Truncate 1 DMCOSEQZ.CSY hange _ [~
DMCOSEDZ CSH o e e =
Change Color Il u m
NI N |
Spit EEN .
Truncate H == 1L Im
I"-"IEI’QE Custom colors
Splice HE N HE
Reverse - - - - -
Define Custom Colors > |
Add Remove Clear ITI — |

Figure 5-18: Option Window and Color Swatch
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e Manage AFIS Files section contains the following fields Select Action, Select File,
Second Field, and Select Location.

e Select Action

(o]

Split: To divide the flight track into two parts. A flight track can only be split into 2
parts at a time, but the parts could then be split again, and the process can be
repeated as many times as the user likes.

Truncate: To shorten the flight track or cut it off at a specified point.

Merge: The Merge Actions require two files to be loaded to combine two flight
tracks end-to-end into one flight track. For example, combine the end of Flight
Track A to the beginning of Flight Track B resulting in one new flight track.

Splice: The Splice Actions require two files be loaded to insert one flight track into
the middle of another flight track. For example, divide Flight Track A at a specific
point creating part 1 and part 2, then insert Flight Track B into the middle of Flight
Track A, part 1 and part 2.

Reverse: To change the direction of the flight track. For example, if the flight track
information had the plane flying east, after a reverse it would be flying west.

e The Split, Truncate and Splice actions require the user to identify a location to
perform the action. Each point along an AFIS Flight Track is identified in four ways:
time, distance, line number, and latitude/longitude; the user may utilize any of these
values to identify a specific point along the track.

(0]

Latitude/Longitude: Activate the mouse using the “Get lat/Lon from DrawSpace”
icon to specify location in the DrawSpace ™Display.

Choose Location Based On: The drop down arrow allows the user to choose,
Distance, Line Number or Time.

Slide Bar: the location can be selected using the slide bar; units are shown in the
window to the left of the slide bar.
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Figure 5-19: AFIS Files, Truncate Flight Track
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6.0 Simulation Module

The Simulation module has five vertical tabs, Flight Plans, Simulation Settings, Flight
Settings, DME Specific Settings, and Run Output. This module allows the user to run
Flyability Screen, DME Screen, Radar Screen, Communication Screen, GBAS screen,
ADS-B Screen and WAM Screen.

6.1 Flight Plans Tab
@ Video Link Version 2.37

Allows the user to Load, Add, Remove, and Save flight plans; identify Aircraft Category
and set Wind factors for the simulation.

e Load: This button allows the user to load or activate a flight plan.
e Double mouse clicking on the flight plan name in the “Load Flight Plan” window will

open the “Flight Plan Editor” for that specific flight plan. For details, see Flight Plan
Editor, paragraph 13.0.

e When more than one flight plan is loaded into the “Load Flight Plan” window, a User
Data icon is associated with each flight plan. This allows the user to load specific
user data for each individual flight plan.

'J All User Data Used: Indicates that all loaded User Data Files are
used by the associated flight plan. Left clicking the icon displays
all loaded User Data File names with a checkbox indicating the
User Data Files used with the flight plan.

ﬁ Selected User Data Used: Indicates that not all loaded User
Data Files are used by the associated flight plan. Left clicking
the icon displays all loaded User Data File names with a
checkbox indicating the User Data Files used with the flight
plan.

e The Add button allows the user to load an additional flight plan.

e The Remove button allows the user to remove a loaded flight plan.

e The Save button allows the user to save a flight plan.

e The Zoom button centers the loaded flight plans in the DrawSpace™Display.

e The Profile button opens a “Cross Section of Flight Plan” window which allows the

user to modify and save WP altitudes. For details on "Cross Section of Flight Plan"
see paragraph 6.1.1.

e “Aircraft Category” window allows the user to select aircraft approach categories.
The drop down arrow list categories A through E, User, B753, and B773.
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“Show Flight Plan WP Names” checkbox displays the WP names as shown in the
Flight Plan, on the DrawSpace™Display.

“Zoom When New Flight is Loaded” checkbox zooms to location of the loaded flight
plan on the DrawSpace™Display.

The Wind area allows the user to enter wind information to the following fields:

o Constant Wind Velocity: The user has four choices: Enter a value, Headwind

Tailwind or Crosswind.

o Variable Wind Velocity: The user enters the Altitude in feet, Velocity in knots and
Direction in degrees (From).

= - -
¥ Simulation

| Flight Plars

—Load Flight Plar
Diep MCI Ry 190 bt B Load |
&dd |
Remove |
Save |
Zoarm | Frofile |
Aircraft Categary Im

v Show Flight Plan WP Mames
v Zoom when nev fight iz lnaded

—wind

= Constant 'ind Yelocity

elocity IU.U Ktz
Directon I[Enler'\-"alue] 'ID [ Fram ]

% arable Wind Velocity

Altitude Welooiby I Direction I;I
4000 an il J
=

Yelocity in Ktz Direction in Deg [ From |.

Figure 6-1: Flight Plans
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6.1.1 Cross Section of Flight Plan

The Profile button opens the “Cross Section of Flight Plan” window which provides a
profile view of a preloaded RNAV-Pro Flight Plan and allows the user to select a
waypoint and modify its altitudes. Once the simulation is run the name of the window is
changed to "Cross Section of Flight Track."

Select Flight: The “Flight” drop-down arrow allows the user to choose between
multiple loaded flight plans.

Change WP Altitude: Allows the user to select waypoints of a loaded Flight Plan and
modify the altitude.

o Waypoint: The drop-drown arrow allows the user to select a waypoint of a
selected flight plan.

o Altitude: Allows the user to enter an altitude to be assigned to the waypoint.

o0 Assign Altitude button: Assigns the new altitude to the flight plan. The new altitude
is saved on the top-down view and the profile view of the DrawSpace ™Display.

Toolbar: This toolbar is the same as the top down view Toolbar with the following
exceptions:

Zoom to x Nautical Miles: Zooms to display the selected

(S0 © 1| gistance 500, 100, 50, 10, or 1 nautical mile.

B The open/close icon is not available.

Aspect Slide Bar: The slide bar controls the aspect ratio for the profile picture. The
center position on the slide bar is a realistic representation of the slope and image,
as you move up the scale the presentation of the slope and image are exaggerated.

Profile View Data Bar: Provides a readout of the mouse location in
DrawSpace™Display, the following Units are provided:

Distance From Departure End of Runway (DER)

Altitude (AGL)

Altitude (MSL)

Distance/Azimuth when the Distance and Azimuth Measuring Tool is activated.

O O0OO0o

To save the flight plan for future use, it must be saved via the Flight Plan Editor.
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Altitude Modification Area

Cross Section of Flight Track
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Figure 6-2: Cross Section of Flight Track
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6.2 Simulation Settings Tab
@ Video Link Version 2.37

This tab allows the selection of Baseline Simulation Profiles and Screen Modes that the
user desires.

e Baseline Simulation Profiles include the following; User Defined, Q-Route, SID Level
1, SID Level 2, STAR Level 1, STAR Level 2, PNA Level 1, PNA Level 2, RVFP
Level 1, and RVFP Level 2.

o “User Defined”: Allows the user to set any parameters for the simulation run.
Except the “Flyability Screen” checkbox.

0 When selecting all other “Baseline Simulation Profiles” most of the parameters are
preset and may not be changed. The preset parameters include; Flyability Screen,
DME Screen, Ground Speed Inputs, Additional Departure Restrictions, VNAV
Mode, RNP Values, Flight Mode, Screen Settings, and INS Drift Settings.

o “Jets Only” checkbox: This is not a preset checkbox. When prop type aircraft are
to fly the procedure, the user should deselect this checkbox. Deselecting the
checkbox assigns slower ground speeds in the “Ground Speed Inputs” window of
the “Flight Settings Tab.”

Bazeline Simulation Prafile
S0 Lewelz DMEDMEARU =1
[+ Jetz Only
—Bazeline Simulation Profile
S0 Lewsl2 OME/DMENFU -
U=er Defined
—| O-Fioute ORE/DMEARL — 4
Hao Level | DME/DMEARL ] Drop-down
DREIDMESFL Arrow
STAR  Levell DME/DMENRL | Expanded
STAR  Lewel2 DOME/DMENRL
PMA  Lewell DOME/DMENRU
PMA  Lewel2 DOME/DMENRU
FVFP  Lewell DRME/DMENRL
FVFP  Lewel2 DMEIDMENRL

Figure 6-3: Baseline Simulation Profiles
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e Screen modes include the following; DME Screen, Radar Screen, Communication
Screen, GBAS Screen, WAM Screen, and ADS-B Screen.

(o]

“Flyability Screen” checkbox: The model determines Flyability for the specified
category/type of aircraft.

“‘DME Screen” checkbox: The Baseline Profile Settings and the DME/DME
screening model determine if sufficient DME availability exists.

“Use DTED” checkbox: Elevation data is used for screening. The DTED level
used for the simulation run will be determined based on which level is selected in
the “Database Menu” which is located on the “Menu Bar.” Simulation runs
normally use “DTED Level 0 Max.”

e “Options” area: All of the checkboxes in this area are preset unless “User Defined”
profile is selected.

(o]

(o]

All: Displays selects all types of DME facilities.

The user may select up to seven DME types: NDB/DME, VOR/DME, VORTAC,
User DMEs, TACAN, ILS/DME, and Standalone.

Use DOD Facilities not in the NAS: Allows selection of DOD facilities for
screening.

Use Foreign Facilities: Allows selection of foreign facilities for screening.
Use DME Restrictions: Applies DME restrictions to the evaluation.

Disable Low: Excludes the use of low altitude facilities for screening when
evaluating Q-routes.

Disable Terminal: Excludes the use of terminal facilities for screening when
evaluating Q-routes.

Check DME Frequencies: Excludes the use of two facilities with a common
frequency.

Check RNP Edges for DMEs: Verifies coverage left and right of centerline.
Geometry and DME solution pairs are checked at both edges ensuring DME
coverage at all three points (left, right, and centerline). Edges are located at a
distance of two times the RNP value from the centerline. For example: If the RNP
value is 2, the edges will be located 4 NM either side of the centerline. If geometry
is not available, the program informs the user both graphically via the ToolTip and
in the simulation Results.
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o SID/STAR Type [for Legacy]: Type A/B are legacy terms used in AC 90-100, they
were replaced with the term RNAV-1 for Type B and RNAV-2 for Type A in AC 90-
100A U.S. Terminal and En Route Area Navigation (RNAV) Operations. The
default setting is Type B.

¢ Type A is DME/DME or DME/DME/IRU.
¢ Type B is DME/DME/IRU.

0 Check Criticals: Following the initial run, subsequent runs determine which
facilities are critical. Each subsequent run disables one DME to determine if the
selected route is satisfactory with that DME removed from service. At the
conclusion of the evaluation run, if there are any Critical DMEs present they are
depicted on the DrawSpace™Display in orange.

o0 Allow Criticals: Results Summary indicates DME passed even though Ciritical
DMEs are present. Used when screening arrivals and departures where critical
DMEs are allowed.

o0 Recheck for Low/Terminal DMEs: When low altitude or terminal facilities are part
of the solution, this program automatically checks above the facilities for a solution
using an appropriate high altitude DME facility. During this action, an information
tag is shown on the DrawSpace™Display and the track is depicted in purple. (See
Figure 6-5.)

0 Recheck at Near Maximum Altitude: Provides the ability to perform an additional
screen at the near maximum altitude. Checks for co-frequency interference at an
altitude where the aircraft has better line of sight coverage to more DME stations.
The altitude is currently set at 45,000 ft MSL. During this action, an information
tag is shown on the DrawSpace™Display and the track is depicted in purple. (See
Figure 6-5.)

Radars Screen: Determines if sufficient Radar coverage is available along the entire
route of flight. Options are, ARSR, ASR, PAR, and User.

Communications Screen: Determines if sufficient communications coverage is
available along the entire route of flight. Options are, “Current DB” checkbox which
refers to the AIRNAV database and the User database.

GBAS Screen: Performs a line of sight evaluation from all loaded GBAS Ground
Facilities (GGF) to the aircraft and determines a pass/fail result based on how many
GGF were available during the route. For Supplemental Information on GBAS see
paragraph 20.0.

ADS-B Screen: RNAV-Pro™ can display, analyze, and screen ADS-B data.
However the ADS-B data must first be created and import via the User Data Editor; it
is then displayed on the DrawSpace ™Display.

o The ADS-B data is formatted as a comma separate values file containing the
following: ID, Lat, Lon, Elevation, Antenna Height, SV Name, SV ID, SV Floor, SV
Ceiling, SV Radius, Airport Name, Airport ID, and State.
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e WAM Screen: RNAV-Pro™ can display, analyze, and screen WAM data. However
the WAM data must first be created and import via the User Data Editor; it is then
displayed on the DrawSpace™Display.

o The WAM data is formatted as a comma separate value file (CSV) containing the
following: 1D, Lat, Lon, Elevation, Antenna Height, SV Name, SV ID, SV Floor, SV

Ceiling, SV Radius, Airport Name, Airport ID, and State.

0 Min Sites: During the WAM simulation run the number of facilities that are in line
of sight and within service volume (floor, ceiling, and range) is recorded. The user
has the option to set how many facilities must be recorded each second for that
second to have coverage. Two presets are selectable 4 or 5 facilities; the user

has the option to enter another value.
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Figure 6-4: Screen Modes
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£ DrawSpace™ Display
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Figure 6-5: Check Criticals, Recheck for Low/Terminal DMEs, Recheck at Near
Maximum Altitude
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GBAS Simulation Settings
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Figure 6-6: GBAS Simulation Settings and ToolTips
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ADS-B Simulatio
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Figure 6-7: ADS-B Simulation Settings and ToolTips
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6.3 Flight Settings Tab
@ Video Link Version 2.36

This tab allows the selection of screening functions (Climb Gradient, Ground Speed and
Additional Departure Restrictions) the user desires, and provides a calculator to convert
IAS to Ground Speed and vice versa.

e The Climb Gradient input allows the user to specify three climb gradients and
altitudes.

o0 Use Climb Gradient for Flight: Selecting the checkbox activates this option; it
allows the user to set up to three climb gradients to an altitude. Selection of this
option will override climb gradient values contained in the flight plan file.

e The Ground Speed is preset and locked (with the checkbox automatically selected)
for all baseline simulation profile settings except “RVFP” and “User Defined.” The
Ground Speed Inputs displayed and utilized are dependent upon the setting of the
Jets Only checkbox in the “Simulation Settings Tab.” The default speeds displayed
were derived from actual flight data. The displayed speeds are based on the slowest
1% of aircraft for “Jets Only” or “Jets and Props.” These settings will yield a desired
conservative result on DME/DME/IRU assessments.

0 Use Ground Speeds for Flight: Selecting the checkbox activates this option; it
allows the user to set the speeds for the simulation. If the checkbox is not
selected, the simulation run will default to the indicated air speeds located in the
flight plan.

o Ground Speed Inputs: Allows the user to enter ground speed and altitude. A
baseline profile setting of “User Defined” must be selected to change values.

0 Additional Departure Restriction: Allows the user to set an airspeed out to a
specific distance from the departure end-of-runway for SIDs with runway
departures.

e Calculate Indicated and Ground Speeds tool allows the user to calculate the
conversion of IAS to ground speed or vice versa. Uses ISA conditions: Indicates
calculations are based on International Standard Atmosphere.

e Use VNAV Mode for Flight: Allows the user to override the VNAV mode of a flight
plan, the user may choose VNAV or Step for the simulation run.

e Delay Step to Higher Alt Until End of Leg: During the simulation the aircraft flies at
the lowest possible altitude which results in a more conservative scenario. Altitude
changes on Q-Routes which involve a climb from a lower altitude to a higher altitude,
the climb should occur at the end of the leg.

e Start Simulation at 2nd Waypoint Alt: Select this checkbox for STARs only. When
selected the simulation run begins at the second waypoint altitude which is a worst
case scenario altitude. See Figure 6-10 and Figure 6-11 for visual explanation.
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e Allow Descent During a Turn: When the checkbox is not selected, a descending
flight will level off to a constant altitude while the turn is in progress.
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Figure 6-8: Flight Settings Tab
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Figure 6-9: VNAV vs. Step Mode
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Deselect checkbox
"Start Simulation at 2nd Waypoint Alt"
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Figure 6-10: "Start Simulation at Second WP Altitude" Checkbox Deselected
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Latitude: N 447 38" 54.447
Longitude: W 1197 42" 41.90°
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Figure 6-11: "Start Simulation at Second WP Altitude" Checkbox Selected
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6.4 DME Specific Settings Tab
@ Video Link Version 2.36

This tab is used to input RNP Values, Flight Mode, Screen Settings, OSV, INS Drift
Settings, Flight Check DME Settings and Automatic ESV Creation.

6.4.1 RNP and Flight Modes

Enable/Disable RNP/ETE Input: The enable/disable selection toggles from the RNP
Value/Flight Mode selection option to an RNP Settings/FTE Settings manual entry
selection option for the simulation run. This allows the user to enter any RNP/FTE
values desired. The RNP Value/Flight Mode option limits the user to a discrete number
of settings. This feature is preset and locked to the RNP Value/Flight Mode option
unless the “User Defined” baseline profile is selected.

e RNP Value: Allows the user to select an RNP Value. Incorrect coupling between
RNP Value and Flight Mode will require user to re-select setting.

e Flight Mode: Allows the user to select a Flight Mode. Incorrect coupling between
RNP Value and Flight Mode will require user to re-select setting.

e RNP Setting: Allows the user to select an RNP Setting.
e FTE Setting: Allows the user to select an Flight Technical Error Setting.

e Max Error: No user input is allowed, the data is automatically calculated from the
entered selections.

e Route Width: No user input is allowed, the data is automatically calculated from the
entered selections.

I RMF and Flight Maode | 05y and Screen | FMF and Flight Mode | 05y / ESW Settings |
Enable BMNPAFTE Input  pax Eror 1732 MM Dizable RMPAFTE Input  pjax Errar (0600 M
—ELNF'D‘E‘E-ME— Foute Width [+~ 4.0 N Floute Width |+ 20 N

05 ~Flight Mode
10 = Manual RrP Setting: |'|.|:|
20 :
40 " Flight Director FTE Setting: |n.ann
rf: Auto1/2 | Auta Filat

Flight P
~ aps | € AuoFD (1.0)/ Man 20)

Figure 6-12: RNP and Flight Mode
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6.4.2 OSV and Screen

This allows the user to set NAVAID parameters and navigational gaps. The feature is
preset and locked unless the “User Defined” Baseline Simulation Profile is selected.

e Minimum Range from DME: Allows the user to change the minimum reception range
from a DME; the default value is 3NM.

e Allowed Gap Length: Displays the maximum allowable acceptable gap length in
NMs for DME/DME simulations not utilizing reversion to Inertial navigation. The gap
is Not Applicable in DME/DME/IRU simulations. The default value is 4NM and only
users with administrative privileges have the ability to change the default setting.

e Redefine High DME SV: Allows the user run the simulation using a Hybrid Service
Volume for High Altitude DMEs. The redefined high service volume will be used in
place of the High Altitude DME Standard Service Volume for all evaluations.

RMP and Flight Made ‘ [ 015 and Sereen \

—Screen Settings
tinimurn B ange From DME |5.0 [ b

Allowed Gap Length |4.I:I [ b
[ Redefine High DME 5V

Figure 6-13: Screen Settings

e Max Terminal, Low Alt, and High Alt OSV (NM): Allows the user to enter the each
maximum OSV distance. ESVs are allowed to be created to the distances entered.

e Reset: This button resets OSV distances to default values.

Terminal: Defaults OSV setting is 70 NMs.

Low: Defaults OSV setting is 130 NMs.

High: Defaults OSV setting is 160 NMs.

Reset: This button resets OSV to default distances.

O o0o0oo
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Figure 6-14: Max Terminal, Low Alt, and High Alt OSV (NM)

6.4.3 INS Drift Settings

Enables INS drift for flight simulation. This feature is preset and locked unless the “User
Defined” baseline profile is selected.

Drift sets the amount of drift to 8 NM per hour.

Initial Drift (SID) is sets to a maximum amount of drift for a Standard Instrument
Departure (SID) to 0.165 NM.

Initial Drift (STAR/Q-Rte) is set to a maximum amount of drift for a STAR and Q-
route 0.558 NM.

Max Allowed Drift Time is 10 minutes.

Addition Drift Rates: This link opens a new window allowing the user to enter three
different inertial Drift rates along the route of flight. The rates can be entered in terms
of time in minutes or distance in nautical miles. To activate this option select "User
Defined" in the Baseline Simulation Profiles settings on the Simulations Settings
Tab.

o Distance: Allows the user to enter Drift rate in terms of nautical miles.

o Time: Allows the user to enter Drift rate in terms of minutes.

o “Drift Rate” window: Allows the user enter the number of nautical miles the aircraft
will Drift.

o “Until NMs/Minutes” window: Allows the user enter the number of nautical
miles/minutes over which the Drift condition will take place.
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o “Return To INS Drift Settings™ This link returns the user to “INS Drift Settings”
window.
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Figure 6-15: INS Drift Settings, INS Drift Rates

e Automatic Inertial if DME/DME Fails: This checkbox allows the program to check for
DME/DME only solution before trying to solve with a DME/DME/IRU solution.

6.4.4 Flight Check DME Settings

This area includes the following checkboxes and buttons:

e Automatically Select During Screen: Allows the program to automatically select and
assign the number of DME facilities to be evaluated for every segment along a route
during the simulation. The number of DMEs utilized is obtained from the value
entered via the DMEs Per Section slide bar. Flight Inspection aircraft are currently
limited to acquiring a maximum of 5 DMEs per segment along the route of flight. If
the Automatically Select During Screen checkbox is not selected, RNAV-Pro will not
limit the number of DMEs assessed for each segment along the route. Therefore,
this checkbox should be selected for any RNAV-Pro assessment to be forwarded for

Flight Inspection.
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e Check Historical Flight Check Data checkbox allows RNAV-Pro to analyze and
utilize historical flight check data to predict whether DME reception is available.

o |Its purpose is to predicatively determine if a procedure/route has adequate
coverage to preclude the need for flight inspection having to fly the route if
existing flight check data is found within a specified tolerance (e.g., 3 NM lateral,
3000’ vertical.) A limited amount of data is currently available.

0 The results from that historical data are considered to determine if DME reception
was found by previous flight check aircraft flights.

0 The lock status (as well as the signal strength) of DMEs in existing flight check
data is used to determine DME availability.

0 The screen is performed after all other screens are completed, and results are
generated to notify the user of the availability of historical flight check data.
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Figure 6-16: Historical Data Flight Check
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Figure 6-17: Historical Data Flight Check Results
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Figure 6-18: Historical Data Flight Check Interactive Graph
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e Only Use Selected DMEs: This option is used during Post-Flight Check
assessments. When selected, the simulation will only use DMEs acquired by the
Flight Inspection aircraft during the assessment.

e Assign Flight Check DMEs: This button opens the “DME Selection Screen” window.
For details on “DME Selection Screen” see paragraph 6.4.5.

e DMEs Per Section: This feature is preset and locked unless the “User Defined”
baseline profile is selected. This slider bar allows the user to set the number of
DMEs Per Flight Check Section. The minimum value allowed is 4 with the maximum
setting being 15 DMEs. The default value is 5 DMEs. There will also be 1 alternate
DME selected if all DMEs are used and one more exist.

6.4.5

2

DME Selection Screen
Video Link Version 2.35

e DME Selection Screen is an interactive window with tooltip information. It shows
each DME facility used during the simulation run.

(o]

(o]

(o]

(0]

(0]

File: Allows the user to Save an opened file, or load a previously Saved file.
Select Flight: Allows the user to select one Flight if multiple Flights have been run.
Zoom: Zooms in or out in the DME Selection Screen window.

Control Panel Button: This opens the Control Panel window. This tool is for use by
Flight System Laboratory personnel only.

Load: Allows the user to load a previously Saved file.

Save: Allows the user to Save an opened Simulation run.

e DME Selection Screen window

(0]

Across the top of the window shows, Centerline of the flight plan, actual
Simulation flight track, and Maximum Error DME line.

Across the bottom of the window are mileages and segments showing the number
of DMEs in the segment.
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Figure 6-19: Flight Check DME Settings
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6.4

@

.6

Automatic ESV Creation
Video Link Version 2.36

This area includes the following checkboxes, buttons, and links:

e Automatically Create During Screen checkbox: Creates ESVs while the screen is

running to resolve DME/IRU coverage gaps.

Automatically Reduce Criticals: Creates ESVs while the screen is running to
eliminate (or reduce) critical DMEs along the procedure/route.

View Interactive ESV Creator button: Opens the Interactive ESV Creator covered in
greater detail below.

Plus Sign “+”: Opens a window allowing entry of DMEs preferred or to be avoided for
Automatic ESV Creation. The Plus Sign “+” changes to a Minus Sign “-” while the
Preferred/Avoid window is displayed. Pressing the Minus Sign “-” toggles back to the
original display. The Plus Sign “+” is color coded to indicate when DMEs are
contained in the Preferred/Avoid window.

Automatic ESY Creation
Preferred DME = for ESYs

Automatic ESY Creatior
v Automatically Create During S creen

Awoid DME s for ESVs
Yiew [nteractive ESY Creator I

]

=

i

[}

2 v Automatically Reduce Criticals
£

o

w

=

[}

Figure 6-22: Automatic ESV Creation

™ Autemnaticaly Craste Diusing Sciee
F

B -
5 GREEN indicates that 5 BLACK indicates that
¥ DMEs are specified g | No DMEs are specified
i Predamad DME $ fod ESVE i Prademed DME s for ESVs
= ABC =
a Avoid DMEs for E5Vs a Avosd DMEs for ESVs
i XYZ 2
- -
3 ;
DMEs Pes Section _ ' "' Ny DMEs Pes Section _ ' "' ™
Automatic ESY Comation Automatic ESY Coeation

T Automaticaly Creste Diuring Sciee
F

Figure 6-23: Preferred/Avoid Window
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The View Interactive ESV Creator button opens the Interactive ESV Creator.

e |[nteractive ESV Creator: The creator allows the user full control over creation of
ESVs and the ability to tailor ESVs to achieve the desired solution. It is laid out with
five distinct areas, which are:

(0]

Action Bar: Allows the user to select a loaded flight plan and activate an
evaluation run.

Autogenerated ESVs: Allows the user to select any combination of DME types to
be used on an evaluation.

DME/INS Error for selected ESVs: Provides visual results of the run error.
DrawSpace™Display: A slightly modified DrawSpace™Display area.

DME/DME Solution Tester: Provides a detailed view of the DME pairs along the
track.

Note: The mouse movement along the flight track is linked between the three

visual screens; DME/INS Error for selected ESVs, DrawSpace™Display and
DME/DME Solution Tester.

“Interactive ESV Creator” Five Distinct Parts

& Interactive ESV Creator - O] x|
Select Flight: [SEA STAR SUNED TORADDY > | () DVE Screen passes with selected ESVa, Accept ESYs | Cancel |
Autogenerated ESYs ~DME[INS Error for selected ESY
Select Phase ’ ’ — M Inettial Crift [ Inertial Drift (Salves Gap)
W E fi Critical R ‘II Lial R I
lml ew Errr fram LrkealRuni|intal Run s B DME|DME Pair [ DME{CME Pair (Solves Gap)
Test High DME St Time: 699
 osv Error: 0.29
ELN, KM
" Hybrid
" Hybrid-Plus
[~ Test Low DME S
&+ 03y
85 NM rDrawspace™ Displa
1300 [+ Draw Restrictions
= | 15 | : | 5000 1000 500 100 50
I¥ Limit Alt/Distance ﬁ £ AR QR+ | @
[¥ Reduce Criticals \

Preferred DMEs For ESYs BAR e

Avoid DMEs for ES¥s

Create ESVs
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358.0° b0 O17.0°
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B - 3 ,
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|Elevation: [/2 1 | Distance: M2 ] | Azimuth: M8, ™)

Figure 6-24: Interactive ESV Creator
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e Interactive ESV Creator Action Bar

(0]

Select Flight: This drop down window allows the user to select between multiple
loaded flight plans.

Simulation results summary is provided at the top of the Interactive ESV Creator
for quick access to results information.

Accept ESVs: This button accepts changes made in the ESV Creator, and begins
the new simulation run.

Cancel: Cancels changes and closes the window.

¥ Interactive ESV Creator

Select Flight: [5E4 5TAR SUNED TO R&DDY » | {0 DME Screen passes with selected ESvs,

=0l x|

Accept ESYs | Cancel |

Figure 6-25: Interactive ESV Creator

e Autogenerated ESVs: This segment of the ESV Creator automatically organizes
DME types to be used for the simulation run. The ESV selection criteria used by the
automated ESV creation algorithm attempts to reduce critical DMEs and the number
of ESVs. This is accomplished by sorting the proposed ESVs based on which will
have the greatest benefit to the entire route. The creator calculates a “Best Pair”
solution using many weighted factors (i.e. DME type, restrictions, line of sight,
distance, and geometry.)

Select Phase: The Phases are grouped with a High DME and a Low DME. A

combination of high and low ESVs may be enabled or disabled to test different ESV
configurations. Hybrid SVs are created for use in RNAV-Pro only.

@ Video Link to Hybrid Service Volumes Version 2.36

Oo0oo0oo0oo0oo

Phases 1 is a High Hybrid DME SV and a Low OSV DME SV.

Phases 2 is a High Hybrid DME SV and a Low 86 NM Hybrid DME SV.
Phases 3 is a High Hybrid-Plus DME SV and a Low OSV DME SV.

Phases 4 is a High Hybrid-Plus DME SV and a Low 86 NM Hybrid DME SV.
Phases 5 is a High Hybrid-Plus DME SV and a Low 130 NM Hybrid DME SV.
User Phase allows any combination of DME types.
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Figure 6-26: Phases 1 thru 3
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Figure 6-27: Phases 4 and 5

e Settings area allows the user select different DME facilities to be used to resolve the
simulation.

o Limit Altitude/Distance: When selected reduces the altitude and distance
parameters of the created ESVs to a minimum. When deselected increases the
parameters of the created ESVs.

0 Reduce Criticals: If this checkbox is enabled the creator will attempt to eliminate
all critical DMEs.

o Preferred DMEs for ESVs: A Preferred facility is provided additional significance in
the weighting process for the screening solution.
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o0 Avoid DMEs for ESVs: A facility which is to be avoided will not be selected as a
best pair in the screening solution.

o Create ESVs: This button activates all selected changes made in the
Autogenerated ESVs area and shows the results in the ESV Creator's
DrawSpace™ Display area. These changes will not be saved until the user
selects the Accept ESVs button at the top right of the ESV Creator window.

ESV window: All facilities used to resolve DME/DME/IRU gaps and critical DMEs are
listed. Deselecting a facility checkbox removes that facility from the solution and
shows the results in the DrawSpace™ Display area.

DME/INS Error for Selected ESVs

o This Interactive DME/INS Error graph allows the user to see the results of the
simulation run when a specific DME facility is removed from the scenario.

o View Error on Critical Run: Opens a drop down window which allows the user to
select Critical DME Run and Alternate runs.

0 Color Code Boxes: Color coding on the error graphs and DrawSpace display
indicates the changes in DME/DME errors between the service volumes.

o Two error graphs are plotted showing OSV and enhanced service volume results.

A mouse activated hint is provided displaying the DME/DME error for both service
volume tests.

Initial Run

rDMEJTMNS Error For selecked ESW,

Inertial Drift: Inertial Drifk {Solves Ga
Wiew Error From Critical Run: I h I = DME[DME Pair O ¢ F)

[ DME/DME Pair (Solves Gap)

Time: 29
Error: 0.28

RmH | R
/“Qld Err: 090 /

YKM Run

rDMESINS Error for selecked ESY

View Error from Critical Run: PRESSTpm B Irertial Drift [ Irertial Drift (Solves Gap)
BECrikical Fun: YEM 35
IS EITArTTEMm SrHEalEHn: ke [ CHE/DME Pair [ CME/DME Pair (Solves Gap)
Time: 914

Error: 0.36

% lg%ﬁ;lﬁ 0.58 /
o
-——"‘-h_ _-i”/‘(

Figure 6-28: DME/INS Error for Selected ESVs
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e ESV Creator DrawSpace

o Draw Restrictions: Allows the user to display or remove DME Restrictions from
the DrawSpace ™Display.

o0 The mouse movement along the flight track is linked to the “DME/INS Error for
selected ESVs” screen and the “DME/DME Solution Tester” screen.

o DrawSpace™Display: The display area is the same as the RNAV-Pro
DrawSpace™Display as described in paragraph 3.0, except the Tool Bar has no
Distance and Azimuth tool.

DrawsSpace™ Display
[¥ Draw Restrictions
@|%@Qﬂ|@l@”¥|snnn 1000 500 100 50 i
o AN e dmwn

RARDY = K i

'g ELN [ 7
4#

L
<

£ ~26 NM

| 1

z -
Latitude: M 47° 14' 34,73" s |Lnngitude: W 119° 42" 34.66" 7|
Elevation: [/2 ] |Distance: hjb. ] | Azimuth: FJA ]

Figure 6-29: ESV Creator DrawSpace
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e DME/DME Solution Tester: The DME/DME Solution Tester allows the user to
visualize the activity of the simulation run in a meaningful way by moving the mouse
along the flight track a color coded presentation show details of how two facilities are
paired, blocked, available or beyond SSV.

o0 The mouse movement along the flight track is linked to the “DME/INS Error for
selected ESVs” screen and the “DrawSpace™Display” screen.

o Solution for DME or DME Pair: The user can enter the ID of any two facilities in
the window separated by a comma.

o View: This button places the simulation results in the window and provides color
coded data regarding the relationship between the two facilities.

0 Moving the mouse in the DME/DME Solution Tester window provides multiple
hints about the relationship between the two facilities.

DME/DME Salukion Tesker

[] Blocked from Use [ &wailable

Solution For DME or DME Pair |"'IIKI"WIJ ELM .......... I"'I IEW |:| Okside S5Y & ESY |:| Paired
M - Cutzide Max Search Range |
ELM
DME/DME Saolution Tesker
- [] Blocked fram Use [ Available
Solution For DME or DME Pair |1, ELR Wiigan [ Cutside 55% & E5¥ [ ] Paired
Y ~3{Pairs with ELM (104 .37
ELM

Figure 6-30: DME/DME Solution Tester
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6.5 Run Output Tab
@ Video Link Version 2.35

This tab allows the user to observe the simulation output as the simulation is running.
e DMESs Used & Status area shows the following program-supplied information:
0 Minimum MSL DMEs Available: Displays the minimum altitudes in feet on
departures at which two DMEs are able to detect an aircraft and perform a

DME/DME solution.

o0 Solving With: Provides real-time information as route is screened. It identifies the
selected DME pair and the number of DMEs available for selection.

e DME/INS Errors area displays the following program-supplied information and allows
the user to determine whether output is shown.

0 Actual: Provides real-time Navigation System Error (NSE) information as route is
screened.

o Max: Provides real-time NSE information as route is screened.

0 Max Allowed: Displays maximum allowed NSE (dependent on selected RNP
value and flight mode).

e Show Available DME Ranges - This checkbox automatically shows the range of
"available"” DME facilities during the simulation run.

e Show Angles to DMEs: This output shows purple lines from each of the DMEs
currently being paired and used by the simulation. The simulation can be paused or
stopped while these lines are being shown for the user to inspect the results while
the simulation is active.

e Show Results on Simulation Completion: When selected automatically displays
Results upon completion of simulation run.

e Don’t Show Output (Fast Mode) or (Allow Breaks checkbox): Restricts viewing of the
flight track in the DrawSpace ™Display. Run time is faster in this configuration.

e Run Time field: Displays time in minutes and seconds to run the simulation.
e Track Coloring Options area: Allows the user to observe the color tracking on the

DrawSpace™Display of one of the screens selected during and after the scenario
run.
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Figure 6-31: Run Output Tab

94



i DrawSpace™ Display

|« [ | 5000 1000 s00 q00 S

e

RADDY

CHINs
SUNED
IMB
~T5 NM|
L ! |
[Latitude: N 45° 40' 33.14" 1 [Longitude: W 118° 39" 1.81" L
|Elev. (DTED 0): 1,479.66 ft |6 | Distance: /A 1 | Azimuth: 1/A uasad [

¥ Show Avalable DME Ranges
¥ Show &ngles to DMEs
[~ Shaow Fesults on Simulation Cormpletion

[ Don't Show Output [ Fast Mode |
[ or allow breaks )

Run Time I

Figure 6-32: Show Available DME Ranges

95




7.0 DME Settings Module

This module allows the user to view a cross-section of Terminal, Low, High, ILS/DME,
User Defined DMEs service volumes. This option allows the user to visualize terrain,
restrictions, and ESVs from different bearings.

Current DME: Select the desired DME facility from the drop down window. Only
ESVs and restrictions that occur in the selected headings will be shown on the cross
section.

Check LOS: Mouse sensitivity provides Line of Sight and range information.

Left: Represents the compass bearing on the left side of the window.

Heading: Represents the direction the user is looking.

Right: Represents the compass bearing on the right side of the window.

Point of View Slider: A “Point of View” slider is provided to allow the user to define
the headings to display on the cross section.

Cross Section window: Moving the mouse in the cross-section window provides
visibility, altitude, and range information in the data bar below the cross-section
window.

o0 Visible: Provides line-of-sight information (Yes/No).

o0 Altitude: Provides altitude in MSL.
o0 Range: Provides distance from the NAVAID in feet and NMs.
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Figure 7-1: SV Cross Section
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8.0 Grid Evaluations Module

This module has four tabs: Create Grid Areas, DME/DME Grid Analysis, Line of Sight
Grid Analysis, and Obs. Grid Analysis.

8.1 Create Grid Areas Tab
@ Video Link Version 2.35
This tab allows the user to select the shape of the grid area to be drawn on the

DrawSpace™Display. The user can evaluate the shape for DME Grid Analysis, Line of
Sight Grid Analysis, or Obstruction Grid Analysis.

8.1.1 Use Rectangle Shape
This feature allows the user to define a rectangle grid area on the DrawSpace™Display.

e From Mouse: This checkbox activates the mouse and allows the user to define the
shape on the DrawSpace™Display.

e Grid Bottom Left: Allows the user to define the bottom left corner of the rectangle.
The latitude and longitude are automatically entered.

e Grid Top Right: Allows the user to define the top right corner of the rectangle. The
latitude and longitude are automatically entered.

e Grid Definition: Allows the selection of grid intervals and units of measurement.
o Lat Step: Allows user to enter desired intervals between parallels of latitude.
o0 Lon Step: Allows user to enter desired intervals between meridians of longitude.

o Units: These radial buttons allow selection of meters, feet, or nautical miles for
defining the grid.

e Results: This checkbox automatically opens the Results at the conclusion of the
evaluation.

e Create Grid: Creates and displays the grid on the DrawSpace™Display.
e Zoom: Allows the user to zoom in to the grid area on the DrawSpace™Display.

e Clear All: Erases the grid from the DrawSpace ™Display.
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Figure 8-1: Use Rectangle
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8.1.2 Use Circle Shape

This feature allows the user to define a circle grid area on the DrawSpace™Display.

e From Mouse: This checkbox activates the mouse and allows the user to define the
shape on the DrawSpace™Display.

e Grid Center: Allows the user to define the center of the circle. The latitude and
longitude are automatically entered.

e Grid Radius: Allows user to define a specific radius in nautical miles, feet, meters, or
kilometers.

—Select Shape
= Use Rectangle
& Use Cicle
= Use Non-Uniform Shape
= Use Flight Flan
{~ Use State, Sector, or &R TCC Boundaries
 Use TAA

@

£
o
=
[&]

)
"

[
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—Shape Definitior

—Grid Center————————— 1 From Mouse—

Latitude IN 32048 24.39"
Longitude: IW' 96” 26" 516"

r—Grid R adiu:

R adius IB Mb =

r—(Grid Definitiory
Lat Step |2 Laon Step |2
Uit
M = Ft = M |
—Result

I~ Show Results on Evaluation Completion

| Create Grid I

Zoom |

Clear &l |

Figure 8-2: Use Circle
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8.1.3 Use Non-Uniform Shape

Allows the user to define a grid area around a polygon or load a previously designed
Pilot Navigation Area (PNA) shapes.

e From Mouse: Activates the mouse and allows the user to define the shape on the
DrawSpace™Display. Once the mouse is activated, it stays active throughout the
creation; therefore, the user should deselect the checkbox after defining the area.

e Shape Definition
D Clear Shape: Deletes all lat/lon in the boxes.

_.—ﬂ Load from File: Loads a saved PNA which was designed in RDVA-Pro.
| _—

E Save to File: Saves created grid as a .csv file.

E': Add Row: Allows the user to add a row.

E': Remove Row: Allows the user to remove a row.

o Show Grid Outline: Displays the grid outline on the DrawSpace™Display as the
area is constructed.

e Grid Definition: Allows the selection of grid intervals and units of measurement.
o Lat Step: Allows user to enter desired intervals between parallels of latitude.
0 Lon Step: Allows user to enter desired intervals between meridians of longitude.

o Units: These radial buttons allow selection of meters, feet, or nautical miles for
defining the grid.

e Results: This checkbox automatically opens the Results at the conclusion of the
evaluation.

e Create Grid: Creates and displays the grid on the DrawSpace™Display.
e Zoom: Allows the user to zoom in to the grid area on the DrawSpace™Display.

e Clear All: Erases the grid from the DrawSpace ™Display.
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8.14 Use Flight Plan Shape

Allows the user to define a grid area around the parameter of a previously loaded flight
plan.

e Shape Definition
0 Select Flight Plan: Select the flight plan using the drop-down arrow.
0 RNP: The drop-down arrow allows the user to select the appropriate RNP value.

o Start Grid At: The drop-down arrow allows the user to identify a point to start the
grid area.

o Stop Grid At: The drop-down arrow allows the user to identify a point to end the
grid area.

Grid Definition allows the selection of grid intervals and units of measurement.
o0 Lat Step: Allows user to enter desired intervals between parallels of latitude.
0 Lon Step: Allows user to enter desired intervals between meridians of longitude.
o Units: Allows selection of meters, feet, or nautical miles for defining the grid.

e Show Results on Evaluation Completion: When selected RNAV-Pro automatically
displays Results upon completion of the evaluation.

e Create Grid: Creates and displays the grid on the DrawSpace™Display.
e Zoom: Allows the user to zoom in to the grid area on the DrawSpace™Display.

e Clear All: Erases the grid from the DrawSpace ™Display.
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8.1.5 Use State, Sector, or ARTCC Boundaries

Allows the user to create a grid within a State, Sector, or ARTCC Boundary.
e Shape Definition

0 Select Shape Type: The user selects, U. S. State Boundaries, Sector, ARTCC
High Boundaries, or ARTCC Low Boundaries.

0 Select Shape: The user uses the drop-down arrow windows to select the
appropriate means to identify the area.

o Show Grid Outline checkbox: Draws an outline around the area selected.

Grid Definition allows the selection of grid intervals and units of measurement.

o Lat Step: Allows user to enter desired intervals between parallels of latitude.
o0 Lon Step: Allows user to enter desired intervals between meridians of longitude.
o0 Units: Allows selection of meters, feet, or nautical miles for defining the grid.

e Results: This checkbox automatically opens the Results at the conclusion of the
evaluation.

e Create Grid: Creates and displays the grid on the DrawSpace ™Display.
e Zoom: Allows the user to zoom in to the grid area on the DrawSpace ™Display.

e Clear All: Erases the grid from the DrawSpace ™Display.
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i Grid Evaluations

Figure 8-5: Sector Boundary
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8.1.6 Use TAA

Allows the user to define a grid area around the parameter of a previously loaded flight
plan.

e Shape Definition
D Clear Shape: Deletes all lat/lon in the boxes.
EI: Add Row: Allows the user to add a row.
E': Remove Row: Allows the user to remove a row.

o Show Grid Outline: Displays the grid outline on the DrawSpace™Display as the
area is constructed.

0 Build TAA: This button opens the Build TAA Shape window which allows the user
to create a Terminal Arrival Area. FAA Order 8260.58 United States Standard for
Performance Based Navigation (PBN) Instrument Procedure Design.

Grid Definition: Allows the selection of grid intervals and units of measurement.
o Lat Step: Allows user to enter desired intervals between parallels of latitude.
o0 Lon Step: Allows user to enter desired intervals between meridians of longitude.

o Units: These radial buttons allow selection of meters, feet, or nautical miles for
defining the grid.

e Results: This checkbox automatically opens the Results at the conclusion of the
evaluation.

e Create Grid: Creates and displays the grid on the DrawSpace™Display.
e Zoom: Allows the user to zoom in to the grid area on the DrawSpace™Display.

e Clear All: Erases the grid from the DrawSpace ™Display.
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Figure 8-6: Build TAA Shape
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8.2 DME/DME Grid Analysis Tab
@ Video Link Version 2.35

This tab allows the user to set the parameters of the DME evaluation within the grid
area created.

User Enters Altitude T *_Single Altiude dnalysis

rEwaluation Setting
Altitude:

DME Type
[~ MDE/DME [~ TACAM

[+ VOR/ADME [T ILS/DME [~ Consider Criticals Failure
[v WORTALC [~ Standalone

[ User DME: [T Individual Cell &ltitudes

¥ Check DME Frequencies v Use DTED I- Allow M aximum Gap |4|:| M
¥ Use DME Restictions

[~ Check Masimum Possible ESVs [ H Only
[~ DisableLow [ Disable Teminal

[~ Usze DoD Facilties Nat in NAS

I™" Use Fareign Facilities I ¥ Scan for Minimum Fassing Altibude I
[~ Suogest Location I vI
™ Check Historic Flight Check Data

—Scan Al Setting
Altitude Step |1EIEIEI Ft

| DME/DME Grid Analysis

; : —Sican Alt Setting
= Scan for Minimum Passing Altitude { Altitude Step (1000 Ft
" Perfarm Multiple Altitude Slices [V Consider Criticals Failure
ST T
Alttude Step [1000 | Rt [ Individual Cell Altitudes
[~ Consider Criticals Failure [ Allow b aximum Gap |4.|:| Pk
[T Individual Cell slttudes

[~ Allow Mazimum Gap |4.U Mk

rDisplay Options————————
@ Evzluzte | ¥ Show Grid O
] ¥ Show ALL Coverage S ———
Stop Evall | ¥ Mo Coverage u {* Perform Multiple Alitude Slices
¥ 1 Pair Avail J . . ) .
) Fesults | [ 2 Pairs Avail ™ Multiple &ltitude Slice Setting
[ 3+ Pairz Avail. | - ;
dn Create ESVSl ¥ Criticals ) Fimimirn Altitude |2EIEIEIEI Ft

b aximnum Alkitude |25':”:”:I Ft
Altitude Step |1 aoo Ft

Clear all

hr——

Figure 8-7: Three Types of Grid Analysis
e Altitude window
o0 Single Altitude Scan: User enters the altitude.
o0 Scan for Minimum Passing Altitude: Attitude is automatically entered.

o Perform Multiple Altitude Slices: Attitude is automatically entered.
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DME Types: Allows the user to select which DME facilities to evaluate.

Check DME Frequencies: Excludes the use of two facilities with a common
frequency.

Use DTED: Is used for the evaluation of the terrain. The DTED level used will be
determined based on selections in the Database Menu (Level 0 Max, Level 1, Level
2, User Data.)

Use DME Restrictions: Applies DME restrictions to the evaluation.

Check Maximum Possible ESVs: Assigns maximum ESVs to all Terminal, Low
Altitude, and High Altitude DMEs.

H Only: When selected with “Check Maximum Possible ESVs,” only High Altitude
DMEs are assigned maximum ESVs. Low Altitude and Terminal DMEs use SSV for
the grid area assessment.

Disable Low: Excludes the use of low altitude facilities for the evaluation.

Disable Terminal: Excludes the use of terminal facilities for the evaluation.

Use DOD Facilities not in the NAS: Allows selection of DOD facilities for the
evaluation.

Use Foreign Facilities: Allows selection of foreign facilities for screening.
Suggest Location: Locates an optimal site location for a DME Only Facility.
0 Create a User DME using the USER Data window.
0 Select the Single Altitude Analysis radial button.
o0 Enter the evaluation altitude in the Altitude window at the top right of the tab.
0 Select the Suggest Location checkbox.
o0 Enter the User DME Name in the Suggest Location window.
0 Select the Evaluate button.

4 The first evaluation run is performed with the selected User DME facility
remaining at its initial location.

4 The second evaluation run is performed with the selected User DME facility
disabled.

4 Subsequent evaluation runs are performed moving the User DME facility from
one grid cell to another (from lower left to upper right) to determine DME
coverage for each run.
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4 A final evaluation run is performed with the selected User DME facility placed
at the location that results in the best (i.e., optimal) overall DME coverage.

4 The evaluation Result will identify the optimal site location for best DME
coverage and also includes DME coverage and critical DME mitigation
statistics for each scenario.

o0 Once the suggested site has been determined, the Lat/Lon will automatically be
changed in the User Data window to reflect the new location.

O
O
: O
CJ‘.- Cell Coverage: 100.00% [22 of 22)
Cell Critical Mitigation: 86.36% [19 of 22]

Q;"MB
_Maximum Critical Gap: 28.3 NM !

Cell Coverage: 100.00% [24 of 24] |
Cell Critical Mitigation: 100.00%: [24 of 24] B

Figure 8-8: Suggest Location of a New DME Facility

111



e Check Historic Flight Check Data: Allows RNAV-Pro to analyze and utilize historical
flight check data to predict whether DME reception is available.

o |Its purpose is to predicatively determine if a procedure/route has adequate
coverage to preclude the need for flight inspection having to fly the route if
existing flight check data is found within a specified tolerance (e.g., 3 NM lateral,
3000’ vertical.) A limited amount of data is currently available.

o0 The results from that historical data are considered to determine if DME reception
was found by previous flight check aircraft flights.

o0 The lock status (as well as the signal strength) of DMEs in existing flight check
data is used to determine DME availability.

[¥ Check DME Frequencies [ Uze DTED
v Use DME Restrictions

[ Check Maximum Possible ESYs [T H Only
: ,
[T Disable LowdT erminal DMEs

B REE T QR+ =0 om0 1m0 =
[ Use Dol Facilities Mat in NAS
[T Usze Fareign Facilities

[~ Suggest Location -
W Check Hiztoric Flight Check Data

% Single Alitude Analysis

™~ Scan for Minimum Pazsing Altitude

\°4 ™ Perform Multiple Alitude Slices
Alttude: 3,000 Ft MSL
i OME Pairs Available: 3
a1 35° 5 548 CVE, FUZ Tooltip provides Historical Data
Elev., (DTED O): 538.06 ft | E-."."'E, -I_I_I'
FUZ, T1T
File name: JASPAIre 3Scrw 17cgh3ScmechimavvsowlisskirrjaspaZal

Figure 8-9: Check Historic Flight Check Data
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e Single Altitude Analysis allows the user to evaluate grid coverage at a single altitude.

(0]

Altitude window: Allows the user to enter the altitude to be evaluated for DME
coverage.

A plus sign may be entered in front of the altitude. This will cause the evaluation
to be performed AGL. The calculation is above the terrain altitude at the center of
the cell.

The Grid Assessment Results indicate whether the evaluation was performed
using MSL or AGL altitudes.

“Display Options” checkboxes: Allow user to display DME coverage options on the
DrawSpace™Display area by selecting/deselecting checkboxes.

“Evaluate” button: Starts the evaluation.
“Stop Evaluation” button: Prematurely terminates an evaluation.

“Results” button: Opens a Grid Assessment PDF Results window.

% DrawSpace™ Display

#H oEAa L

|E|]$g | 5000 1000 s00 100 s0 @ @

!
e |
I~

o -

I
| A

Figure 8-10: Single Altitude Analysis
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Evaluation Settings

Altitude 3000 Ft [

DHE Topes

|  MNDB/DME | TACAM

lv YOR/DME | ILS/DME
[v WORTALC [v Uzer DEs

[v Check DME Frequencies |+ Use DTED
[v Use DME Restrictions

User Enters
the Altitude

A

fo" Single Altude Analyzis

Dizplay Optiofz

@ Evaluate v Show Grid ]
[w ShowalL Coverage

@™ Stop Eval v Mo Coverage ]

vV 1 Pair fwal [

Results ¥ 2 Pais Aval [

[v 3+ Fairz Avail O

[y Create ESYs v Criticals |

Figure 8-11: Single Altitude Analysis
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e Create ESVs: This button allows the user to use the Interactive ESV Creator to
automatically create ESVs for a DME/DME grid analysis. This is available at a Single
Altitude Analysis only. Grid Phase defaults to Hybrid High SV and the Low 71 NM
SV for the evaluation.

[ Create ESVs Opens the Interactive ESV Creator.

This button creates ESVs, lists them in the window below and

e draws ESVs in the DrawSpace ™Display.

Selecting this button closes the Interactive ESV Creator and
begins the Grid Evaluation.

Accepk ESVs

£ Interactive ESV Creator _ O] x|
DME/DME Grid Analysis . ;)I[\iﬂdEfDME solution could not be found for entire Accept ESVs | p— |
—Autogenerated ESVs rDrawSpace™ Display
Select Phase [¥ Draw Restrictions
Grid Phase =l lﬁ| o, 18] f of | ’a||$| 5000 1000 500 100 50 i
r~Test High DME SV
~on ), N 38 30°
£+ Hybrid
£ Hybrid-Plus
Test Low DME 5V
 osv
SLH
& 71NM
€ 130NM
Settings N 39°
I~ Limit Alt/Distance '
¥ Reduce Criticals
Preferred DMEs for ESV!
Avoid DMEs for ESVs
| Create ESVs |
W 32° 30
=
i
e o in)
o k=7 ] 7
= = =
Latitude: N 33° 32" 577" ™ [Longitude: W 96° 34’ 57.41" |
Elev. (DTED D): /A | Distance: 11/A 1 [Azimuth: /A [

Figure 8-12: Create ESVs - Grid Evaluation - Single Altitude
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e Scan for Minimum Passing Altitude allows the user to determine a minimum altitude
for the grid area and identify DME pairs. The following options are available in the
Scan Altitude Settings area:

(0]

Altitude Step: Allows the user to select altitude increments (e.g., 500 feet, 1000
feet, etc) used during evaluations.

Consider Criticals Failure: The analysis continues until it finds an altitude that has
redundant coverage.

Individual Cell Altitudes: Each individual cell in the grid area will provide a passing
altitude. Individual cell results are also displayed on the DrawSpace™Display.

Allow Maximum Gap: Allows the user to set a maximum for the gap value. This
option is not available if the Individual Cell Altitudes checkbox has been selected.

Display Options: Allow user to display DME coverage options on the
DrawSpace™Display by selecting/deselecting checkboxes.

4 ‘“Individual Cell Altitude” checkbox: (selected): Displays individual cell results
by altitude on the DrawSpace ™Display.

4 ‘“Individual Cell Altitude” checkbox (not selected): One passing altitude will be

shown in the Altitude window for an entire grid segment. The display option
will show the color code for numbers of available pairs.
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i DrawSpace™ Display
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Figure 8-13: Scan for Minimum Passing Altitude, Individual Cell Altitudes Not Selected,
Check Maximum Possible ESVs Not Selected
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Figure 8-14: Scan for Minimum Passing Altitude, Individual Cell Altitudes Selected,
Check Maximum Possible ESVs Selected
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e Perform Multiple Altitude Slices: Allows the user to set minimum and maximum
altitudes to determine a minimum altitude for the grid area and identify DME pairs.
The following options are available in the Perform Multiple Altitude Slices area:

(0]

(0]

Minimum Altitude: User enters minimum evaluation altitude in feet.
Maximum Altitude: User enters maximum evaluation altitude in feet.
Altitude Step: User enters altitude step in feet.

Display Options: Allow user to display DME coverage options on the
DrawSpace™Display area by selecting/deselecting checkboxes.

£ Drawspace™ Display

lﬁ|%[@]g§l|@’ﬁ”¥%|sooo 1000 500 100 50 @@

{+ Perform Multiple &ltitude Slices

—hultiple Altibude Slice Settings——

Minimum Altitude |2E"JIj Ft
b axirmurm Alktude |3':":”:' Ft
Allitude Step |1 oo Ft

—Dizplay Optiohs ~Display Options

[ 2.000.0 Fr. MSL W Show Grid
@ Evaluate 3.000.0 FL 5L v Show ALL Coverage
v Mo Coverage
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N
@ Stop Eval W 1 Pair  Awvail, L]
N
I

v 2 Pairz Aovail.

Results W 3+ Pairz Awvail
v Criticalz

(]

" Single e Multiple _ffSingIe " Multiple

Figure 8-15: Perform Multiple Altitude Slices
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8.3

@

Line of Sight Grid Analysis Tab
Video Link Version 2.35

This tab allows the user to select Communication Database, Radar Database, GBAS
User Database, WAM User Database, or Single Facility for the line of sight
evaluation.

Communication Database: Searches the grid for Communication stations in each
cell, and list the stations within line of sight of the cell.

(o]

Current DB: This checkbox evaluates line of sight between Communication
stations in AIRNAV or NACO Databases and each grid cell.

User: This checkbox evaluates line of sight between Communication stations in
the User Database and each grid cell.

Radar Database: Allows the user to select ARSR, ASR, PAR, and User Radar for a
line of sight evaluation.

(o]
(o]
o
(o]

ARSR: This checkbox evaluates en-route Radar sites.

ASR: This checkbox evaluates Approach Control Radar sites.
PAR: This checkbox evaluates Precision Approach Radar sites.
User: This checkbox evaluates User Radar sites.

GBAS User Database: Performs a line of sight evaluation from all loaded GBAS
Ground Facility (GGF) to the grid cell. For Supplemental Information on GBAS see
paragraph 20.0.

WAM User Database: Performs a line of sight evaluation from all loaded WAM to the
grid cell.

(0]

Min Sites: During the WAM evaluation, the number of facilities that are in line of
sight and within service volume (floor, ceiling, and range) are recorded. The user
has the option to set how many facilities must be recorded for each grid cell for
that grid cell to have coverage. Two presets are selectable 4 or 5 facilities; the
user has the option to enter another value.

Single Facility: Allows the user to evaluate line of sight from any point on the
DrawSpace™Display.

(o]

From Mouse: This checkbox activates the mouse and allows the user to define
the shape on the DrawSpace™Display.

Latitude/Longitude: This window allows the user to enter the lat/lon directly into
the entry field to establish the location.

Elevation: This window allows the user to enter the site elevation.
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e Scan Settings: Each select data source (i.e., Communication Database, Radar
Database, GBAS User Database, WAM User Database, or Single Facility) has the
following two area grid evaluation options.

o Single Altitude Analysis: Evaluates line of sight line of sight in each grid cell at a
single altitude.

4 Altitude window: Allows the user to enter the altitude to be evaluated.
4 A plus sign may be entered in front of the altitude. This will cause the
evaluation to be performed AGL. The calculation is above the terrain altitude

at the center of the cell.

4 The Grid Assessment Results indicate whether the evaluation was performed
using MSL or AGL altitudes.

o Scan for Minimum Passing Altitude: Evaluates line of sight line of sight in each
grid cell until it reaches an altitude with line of sight coverage.

4 Altitude Step: This window allows the User to enter an altitude step in feet.
e Evaluate: This button starts the evaluation.
e Stop Evaluation: This button prematurely terminates an evaluation.

e Results: This button opens a Grid Assessment in a custom PDF viewer and allows
user to save it as a .pdf file.

e Clear All: This button erases the Grid from the DrawSpace ™Display.

e Display Options: Allow user to display coverage options on the DrawSpace™Display
by selecting/deselecting checkboxes.

o For Single Altitude Analysis, the display option will show the color code for the
number of facilities available.

o For Scan for Minimum Passing Altitude, the display option will show individual cell
results by altitude.
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Figure 8-16: Line of Sight Grid Analysis/Radar/Single Altitude Analysis
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Figure 8-17: Line of Sight Grid Analysis/Radar/Scan for Minimum Passing Altitude/Flight
Plan Grid
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Figure 8-18: Line of Sight Grid Analysis/Single Facility/Scan for Minimum Passing
Altitude/Flight Plan Grid
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8.4

@

Obstruction Grid Analysis Tab
Video Link Version 2.35

This tab allows the user to evaluate a grid area to determine the highest obstacle within
the grid or the highest obstacle in each cell of the grid.

e Data Screening Options

(o]

“User Accuracy Code” checkbox: Allows the user to apply the FAA Accuracy
Code to the analysis. For more details on Accuracy Code, see FAA Order
8260.19, Chapter 2, Section 11 Obstacle Data, and Appendix 2.

“Obstacles (DB)” checkbox: Allows the user to evaluate obstacles listed in the
AIRNAYV or NACO Database.

“Obstacles (User)” checkbox: Allows the user to evaluate obstacles listed in the
User Obstacles database.

“Use DTED” checkbox: Activates the DTED Level which has been selected in the
Database drop-down menu.

“Scan for Highest Obstruction” checkbox: Scans all obstacles within the grid
boundary and displays the highest obstacle on the DrawSpace ™Display.

“Scan for Highest Obstruction in Each Cell” checkbox: Scans all obstacles within
the grid boundary and displays the highest obstacle within each individual cell on
the DrawSpace ™Display.

e “Evaluate” button: Starts Evaluation.

e “Stop Evaluation” button: Stops Evaluation.

e “Results” button: Provides a .pdf file of the evaluation which may be saved by the
user.
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£ DrawSpace™ Display

Figure 8-20: Obs. Grid Analysis/Scan for Highest Obstruction in Each Cell
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9.0 TERPS

@ Video Link Version 2.37

This module draws and conducts an obstacle evaluation of the TERPS surface for
RNAYV departures, RNAV approaches, Q-routes and Engine-out surfaces. It will draw a
Generic Type 3 surface but does not evaluate the surface. The TERPS module is a
legacy module in RNAV-Pro. It is not actively updated and only select users have
access.

e A flight plan must be loaded prior to generating and evaluating RNAV departures,

RNAYV approaches, Q-routes and Engine-out surfaces. Generic Type 3 surface does
not required loading of a flight plan to generate the surface.

9.1 Global Settings Tab
This tab selects flight plan, database option, airport and runway for the evaluation.

e Select Flight Plan: When more than one flight plans has been loaded, the drop-down
menu allows the user to select which flight plan to use.

e Screening Data Options: Allows the user to set parameters of the evaluation.
0 Obstacles (DB): AIRNAV or NACO database.
0 Obstacles (User): User input database.
o DTED (Always Level 1): Uses DTED Level 1 for the evaluation.

e Airport Runway Selection: Allows the user to indentify the specific airport, runway
and type of procedure.

0 Select Airport: Enter the four letter ICAO ID for the airport.

0 Select Runway: Open drop down menu and select the desired runway.
0 Use For Departure: Defines the type of screening procedure.

0 Use For Approach: Defines the type of screening procedure.

e Selected Runways: Provides user Departure/Approach information and a TCH input
window.

o0 Departure: Automatically displays which airport/runway was selected.
0 Approach: Automatically displays which airport/runway was selected.

0 TCH: Allows the user to input Threshold Crossing Height (TCH) in feet. The
default setting is 50 feet.
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e Results: Provides the user an option to show or not show results at the conclusion of
the evaluation.

Show Results on Evaluation Completion: When selected automatically displays
results upon completion of evaluation.

" TERPS X |

—Select Flight Plar
[KTUL 51D KTUL38R Wwipt2 2012 7 |

(o]

| Global setings

—Screening D atabaze Option
v Obstacles [DE]

[T Obstacles [USER)
[ DTED [Always Level 1]

—Airport Bunway Selection

Select Airport: IKTLIL

Select Runway:  [35m -

IJze For Departure | Ilze For Approach |

—Selected Bunway

D eparture: FTUL B 36R
Approach: Mot Selected

TCH[E0 [y

—Result
[+ Show Results an Evaluation Completion

Figure 9-1: Global Settings
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9.2 Departure Tab
@ Video Link Version 2.37

This tab allows user to generate and evaluate the following departure criteria for the
evaluation:

e FMS Departure Order 8260.40B is canceled by FAA Order 8260.58.

mReference: FAA Order 8260.58 United States Standard for Performance
Based Navigation (PBN) Instrument Procedure Design.

0 Generate Surfaces: Generates FMS Departure surfaces on the
DrawSpace™Display.

o0 Evaluate Departure: Evaluates FMS Departure surfaces for penetrations.

e RNAV Departure FAA Order 8260.44A is canceled by Order 8260.58.

m Reference: FAA Order 8260.3B United States Standard for Terminal
Instrument Procedures (TERPS), Diverse Departure

0 Generate Surfaces: Generates RNAV Departure surfaces on the
DrawSpace™Display.

o0 Evaluate Departure: Evaluates RNAV Departure surfaces for penetrations.
e Diverse Departure

0 Generate Surfaces: Generates Diverse Departure surfaces on the
DrawSpace™Display.

o Evaluate Departure: Evaluates Diverse Departure surfaces for penetrations.

0 Mountainous Area: Allows evaluation to be conducted using mountainous
Required Obstacle Clearance (ROC).

o0 DER crossing height: Allows user to set crossing height at Departure End of
Runway (DER).

o0 ICA Length: Allows user to set the length of the Initial Climb Area (ICA).

e Show Profile: This button opens the "Cross Section of Flight Plans" window. For
details see paragraph 9.7 TERPS Profile View.

o Clear Surfaces: Clears TERPS surfaces and obstacles from the
DrawSpace™Display.

e Show Surfaces: This checkbox when selected draws the primary and secondary
TERPS surfaces on the DrawSpace ™Display.
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e Show Surface Alt: This checkbox when selected activates the mouse and displays
altitudes in relation to the TERPS surface.

o Surface MSL: Provides MSL altitude of the TERPS surface.

o Surface AGL: Provides AGL altitude of the TERPS surface.
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—8260.3 Diverze Departure
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DER crozzing height ||:|_|:| ft
IC& Length IE_D M

ut :
A Non-Penetrating
Obstacle
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Figure 9-2: FMS Departure
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Diverse Departure
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9.3 Approach Tab

RNAYV Approach Procedures Order 8260.54A is canceled by FAA Order 8260.58.

: Reference: FAA Order 8260.58 United States Standard for Performance Based
m Navigation (PBN) Instrument Procedure Design.

e LPV-LP with Vertical Guidance: Allows user to select the criteria, generate and
evaluate the TERPS surfaces for penetration.

e LNAV - Lateral Navigation: Allows user to generate and evaluate the TERPS
surfaces for penetration.

e LNAV / VNAV — LNAV with Vertical Navigation: Allows user to select the criteria,
generate and evaluate the TERPS surfaces for penetration.

o0 Glide Slope: Drop down window allows the user to select the appropriate Glide
Slope for the procedure.

o ACT: The user may calculate and enter the average coldest temperature (ACT)
for which the procedure will be protected, or allow RNAV-Pro to calculate and
enter a generalized ACT.

0 Generate Surfaces: Generates approach surfaces on the DrawSpace™Display.

o Evaluate Approach: Evaluates approach surfaces for man-made obstacle and
terrain penetrations.

e Show Profile: This button opens the "Cross Section of Flight Plans" window. For
details see paragraph 9.7 TERPS Profile View.

e C(Clear Surfaces: Clears TERPS surfaces and obstacles from the
DrawSpace™Display.

e Show Surfaces: This checkbox when selected draws the primary and secondary
TERPS surfaces on the DrawSpace ™Display.

e Show Surface Alt: This checkbox when selected activates the mouse and displays
altitudes in relation to the TERPS surface.

o Surface MSL: Provides MSL altitude of the TERPS surface.

o0 Surface AGL: Provides AGL altitude of the TERPS surface.
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94 En-Route Tab

This tab allows user to generate and evaluate Enroute Criteria.

m Reference: FAA Order 8260.3 Chapter 15 RNAV En-route Criteria.

e Generate Surfaces: Generates TERPS surfaces on the DrawSpace™Display.

e FEvaluate En-Route: Evaluates the TERPS surfaces for man-made obstacle and
terrain penetrations.

e Show Profile: This button opens the "Cross Section of Flight Plans” window. For
details see paragraph 9.7 TERPS Profile View.

e Clear Surfaces: Clears TERPS surfaces and obstacles from the display.

e Show Surfaces: This checkbox when selected draws the primary and secondary
TERPS surfaces on the DrawSpace ™Display.

e Show Surface Alt: This checkbox when selected activates the mouse and displays
altitudes in relation to the TERPS surface.

o Surface MSL: Provides MSL altitude of the TERPS surface.

o Surface AGL: Provides AGL altitude of the TERPS surface.
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Figure 9-8: En-Route
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9.5 Engine Out Tab

This tab allows user to generate and evaluate engine-out surfaces. A departure flight
plan must be loaded prior to generating the Engine Out surface.

e FAA Criteria
o Date Certified: The drop-down menu allows selection of one of three certification
dates. After Aug 26, 1957 but before Oct 1, 1958, After Sept 30, 1958 but before
Aug 30, 1959, or After Aug 29, 1959.

o Total Engines: Allows user to select two, three, or four engine aircratft.

0 Maximum Altitude: Engine-out criteria normally evaluated up to an altitude of 1500
feet.

e Generate Departure: Generates the engine out surface.

e Evaluate Departures: Evaluates and identifies manmade obstacle and terrain
penetration of the engine out surface.

e Show Profile: This button opens the "Cross Section of Flight Plans" window. For
details see paragraph 9.7 Profile View.

e Clear Surfaces: Clears engine out surface and obstacles from the
DrawSpace ™Display.

e Show Surfaces: This checkbox when selected shows the engine out surfaces on the
DrawSpace™Display.

e Show Surface Alt: Activates the mouse and displays altitudes data in relation to the
location of the mouse within the engine out surface.

o Surface MSL: Provides MSL altitude.

o Surface AGL: Provides AGL altitude.
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9.6 Generic Type 3 Tab

e This tab allows user to create a trapezoid with any dimensions, three radial buttons
allow the user to select between:

o0 New: Allows the user to create a new trapezoid.
o Edit: Allows the user to edit an existing trapezoid.
0 Remove: Allows the user to remove an existing trapezoid.

e |[nitial Location Conditions

0 The “Get Lat/Lon/Alt From Mouse” activates the mouse and allows the user to
define the latitude/longitude starting point on the DrawSpace ™Display.

o Latitude is entered automatically with mouse click or entered manually by user.
o Longitude is entered automatically with mouse click or entered manually by user.

o Initial Altitude is entered automatically with mouse click or entered manually by
user.

e Surface Shape Definition allows the user to define specifics of the trapezoid.

e Accept: Once trapezoid dimensions are entered this button will display the trap in the
DrawSpace™Display.

e Remove: To remove the trapezoid from the DrawSpace ™Display select the Remove
radial button, click the Remove button at the bottom of the tab and then click on the
drawing in the DrawSpace™Display.

e Show Profile: This feature has been deactivated at this time.

e Clear Surfaces: Clears TERPS surfaces and obstacles from the display.

e Show Surfaces: This feature has been deactivated at this time. This checkbox when
selected draws the primary and secondary TERPS surfaces on the
DrawSpace™Display.

e Show Surface Alt: This feature has been deactivated at this time. This checkbox
when selected activates the mouse and displays altitudes in relation to the TERPS
surface.

o Surface MSL: Provides MSL altitude of the Type 3 surface.

o0 Surface AGL: Provides AGL altitude of the TERPS surface.
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Figure 9-11: Generic Type 3 Surface
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9.7 TERPS Profile View

The TERPS Profile View button opens the "Cross Section of Flight Plan.” It has four
areas: a Toolbar, Data Bar, Aspect Slide Bar and the DrawSpace™ Display.

Cross Section of Flight Plan
| P58 2 | @R[ | s00 100 50 10
Tool Bar
Aspect
Slide |l
Bar

To0 Fe

||||||||
TEe

DrawSpace™ Display
600 Fe|
2 2 2 Data Bar = Z =
L1 = o . = = (x|
gl gl gl Ll | | w .(_:LILI l!
| Distance: 2.21 NM 71 | Altitude (MSL): 895.89 Ft [l
|Altitude (AGL): 305.34 Ft "1 | Distance: /A =1 | Azimuth: N/A =

Figure 9-12: TERPS Profile View Layout
e TERPS Profile View Toolbar: This toolbar is the same as the top down view Toolbar
with the following exceptions:

Zoom to x Nautical Miles: Zooms to display the selected
distance of 500, 100, 50, 10, or 1 nautical mile(s).

| 500 100 50 10 1

B The open/close icon is not available.
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e TERPS Profile View Data Bar: Provides a readout of the mouse location in
DrawSpace™Display. The following Units are provided:

Distance From Departure End of Runway (DER)

Altitude (AGL)

Altitude (MSL)

Distance/Azimuth when the Distance and Azimuth Measuring Tool is activated.

O 00O

Select Distance Units Select Altitude (MSL) Units
i Feet [Fi] {* Feet[Fi]
= Meters [M] " Meters [M]
" Mautical Miles [NM & Fi] ™ Mautical Miles [NM & Fi]

" Nautical Miles [NM]
" Kilometers [Km]

{* Nautical Miles [NM]
{ Kilometers [Km]

I'Ij

I'Ij

Select Altitude (AGL) Units Select Azimuth Units
¥ Feet [Fi] {* Degrees []
™ Meters [M] " Radians [Rad]
1l T

Figure 9-13: Units for TERPS Profile View

e TERPS Aspect Slide Bar: The slide bar controls the aspect ratio for the profile
picture. The center position on the slide bar is a realistic representation of the slope
and image, as you move up the scale the presentation of the slope and image are
exaggerated. The Aspect Slide Bar provides a more useable presentation of the
slope and images.

e TERPS Profile View DrawSpace™Display: Provides the following data via tooltip:

Distance: The gray vertical lines are distances from DER.

Altitude MSL: The gray horizontal lines along the right side are altitude MSL.
Terrain: Green line is terrain elevation extended along the runway centerline.
Controlling Obstacle: Obstacle shown in Purple.

Primary Surface: Is a Red diagonal line across the window.

Non-Penetrating Obstruction (Primary Area): Obstacles shown in Green.
Non-Penetrating Obstruction (Secondary Area): Obstacles shown in Blue.

O O0OO0O0O0OO0O0o
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10.0 Generate RDVA PNA
@ Video Link Version 2.35

This module draws an RDVA Pilot Navigation Area (PNA) grid on the
DrawSpace™Display for a DME analysis in the “DME Grid Evaluation” module.

e “Select Airport” window: Allows the user to enter the four-letter ICAO airport identifier
(e.g., KLAS, KOKC, and KDFW).

I “Get Airport from DrawSpace” icon: Activates the mouse and allows the user to
221 select the airport from the DrawSpace™Display.

e Generate From Flight Plan: Opens a “Flight Plan Information” window to load flight
plan for PNA grid analysis.

0 “PNA Arc Radius”: Allows the user to specify the PNA arc radius when creating
PNA flight plan grid.

4 6 NMs: Select if, RNP Level 1, the PNA altitude is At or Below 10,000 MSL
and airspeed is At or Below 250 KIAS.

4 7 NMs: Select if, RNP Level 2, the PNA altitude is At or Below 10,000 MSL
and airspeed is At or Below 250 KIAS.

4 9 NMs: Select if, RNP Level 1, the PNA altitude is At or Above 10,000 MSL
and airspeed is At or Above 250 KIAS.

4 10NMs: Select if, RNP Level 2, the PNA altitude is At or Above 10,000 MSL
and airspeed is At or Above 250 KIAS.

o “Flight Plan Information” window: The drop-down arrow allows the user to choose,
a flight plan which has been previously loaded.

o “IDF Waypoint” window: The drop-down arrow allows the user to choose between
waypoints on the flight plan to identify as the Initial Departure Fix (IDF) and the
RNAV Route fix.

e Generate From Waypoints: Allows user to enter a waypoint five-letter identifier.

0 “PNA Arc Radius”: Allows the user to specify the PNA arc radius when creating
PNA flight plans or grids.

¢ 6 NMs: Select if, RNP Level 1, the PNA altitude is At or Below 10,000 MSL
and airspeed is At or Below 250 KIAS.

4 7 NMs: Select if, RNP Level 2, the PNA altitude is At or Below 10,000 MSL
and airspeed is At or Below 250 KIAS.

148


http://www.atsi.aero/rnavpro_briefing/videos/26/26.html

4 9 NMs: Select if, RNP Level 1, the PNA altitude is At or Above 10,000 MSL
and airspeed is At or Above 250 KIAS.

4 10NMs: Select if, RNP Level 2, the PNA altitude is At or Above 10,000 MSL
and airspeed is At or Above 250 KIAS.

o “Waypoint 1 Name” window: Allows the user to enter name in the window.

This icon activates the mouse and allows the user to select the waypoint
B0 ¥ from the DrawSpace™Display. The name and latitude/longitude of the

= waypoint is entered into the appropriate window. The “Waypoints”
checkbox in the Display Data Tool must be select in order for this feature
to work.

o0 “Waypoint 2 Name” window: Allows the user to enter name in the window.

This icon activates the mouse and allows the user to select the waypoint
E7% from the DrawSpace™Display. The name and latitude/longitude of the
2= waypoint is entered into the appropriate window. The “Waypoints”

checkbox in the Display Data Tool must be select in order for this feature

to work.

“Generate PNA Grid” checkbox: When selected the PNA grid will be drawn in the
DrawSpace™Display.

“Generate PNA Flight Plan” checkbox: When selected the PNA flight plan will be
drawn in the DrawSpace™Display.

Select Local Directory to Save Results: Allows the user to identify location to save
the results.

“Build PNA” button: Builds the flight plan and the PNA grid in the
DrawSpace™Display and enters the lat/lon in the “non-uniform shape grid in the
“Grid Evaluation” module.

To Evaluate DME Coverage: Select the “Grid Evaluations” module, open the
“DME/DME Grid Analysis” tab, sets the parameters, and evaluate the grid area.

To Evaluate Flight Plan: Select “Simulation” module, open “Simulation Settings” tab,
set the “Baseline Simulation Profiles,” and run the simulation.
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11.0 Route Wizard

@ Video Link Version 2.35

The Flight Plan Wizard is a user-friendly method of creating a flight plan. Open the
“Route Wizard” with “Route” drop-down menu or the “Route Wizard” square button. The
user may build a Departure flight plan, Approach flight plan, or Enroute flight plan. It is
divided into three parts Status Menu, Horizontal Tabs, and Action Windows.

e Status Menu: This interactive menu shows the progress as each step is
accomplished.

e Horizontal Tabs: There are five horizontal tabs, they are: Setup, DepRwy,
Procedure/Route, AppRwy, and Finish. Each tab opens a correlated “Action
window.”

e Action Window: Allows the user to set the specific details of the flight plan.

0 Setup: Is used to select either Departure Runway, Approach Runway or if neither
checkbox is chosen, the Wizard will jump to Procedure/Route which is the
Enroute procedure.

o Dep Rwy: Define the parameters of the departure procedure.

0 Procedure/Route: Define the parameters of the Enroute procedure and can be
used to define segments of the Approach Procedure or Departure Procedure.

o0 App Rwy: Define the parameters of the Approach Procedure.
o Finish: Allows the user to manage the created procedure with the Wizard.

4 Saving Flight Plan: Allows the user to Save the created flight at a desired
location.

4 Load for Simulation: Allows the use to Save and Load the procedure into the
Simulation module for an evaluation.

4 Add to Simulation: Allows the use to Save and Add the procedure into the
Simulation module for an evaluation.

¢ Reset Wizard: Allows the user to clear all options in the Wizard.
4 Close Wizard: Closes the Wizard.
e All three types of procedures require the user to specify the following factors:
ID: Specify the Waypoint’'s name, type, and transition.
Location: Specify how to enter the waypoints location.
Altitude: Specify how to enter the waypoints altitude.

VNAV: Specify the plane’s vertical navigation mode.
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Speed: Specify the plane’s indicated air speed.

Turn: Specify if this will be a fly over or fly by waypoint.
Leg Type: Specify how the plane will fly this leg.

RNP: Specify what RNP to use when flying this leg.

¥ Route Wizard

—Statu W/ aypoint:
-’ Setup I Setup | Dep Rwy | Frocedure / Route | App Rwy | Firizh |
Dep By
= Procedure/Houte Setup
= Select Action Specify options for flight plan creation.
App Ry
== Finish
Pleaze Select Flight Options: i
[~ Departure Runway ACtI on
I~ Approach Rurway WI n d ows
Status
M enu [ idd Wwaypaint via Mouse Click
Cancel I < Back | MNext > I Finish I

*“' Route Wizard

—Statu —wappaint
< setup Setup | Dep Rwy ||Procedure.-"F|0ute | £pp Ry | Firish |
Dep Fuwy
- M Altitude
‘,/ Specify the wappoint's altitude in feet or meters.
Q
J Location
-’ ltitude:
= WY Altitude: it =] fmsL =]
= Speed
= Tum
= leq Tupe
= FNF
== Select Action
App Py
== Finizh
Cancel < Back I Mext > I Finish I
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-’ Einish

“r'ou may save the flight plan and/or load it for simulation,
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@l Add te Simulation

Dl Fleset Wizard
|ﬁ|| Close “izard

Cancel I < Back | { |l Save Flight Plan:

Figure 11-1: Wizard
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12.0 Route Batch Process Wizard
@ Video Link Version 2.35

The Route Batch Process Wizard is a user-friendly method of running multiple
simulations. Open the “Batch Wizard” with “Route” drop-down menu. When running
batch simulations, group Q-routes with Q-routes and SIDs with SIDs. The departure
procedures should be off the same airport.

e File: This menu closes the wizard.

e Simulation Settings: This tab allows the user to select multiple flight plans, set
baseline settings, and assign directory to save results as .csv and .pdf files.

D Clear: Allows the user to clear all flight plans from the Flight Plan window.

3 L oad File: This feature opens “Open File dialog box” window which allows the
L user to load an existing .txt file.

:Ii Add Row: Add a new row in the flight plan.
:'E Delete Row: Delete a new row in the flight plan.

Flight Plan: This feature opens “Open File dialog box” window which allows the
user to load an existing .txt file.

o0 Baseline Profile: Allows the user to select the appropriate simulation profile for the
evaluation.

'J User Data File: Opens the “Open User Data” window and allows the user to
load a.udt file from the user database.

0 Output Settings: Allows the user select a location to save Results.

o Additional Tag to Add to Results: Allows the user to add a descriptive tag to the
Results.

e Perform Simulations: This tab allows the user observe the simulation progress.
D Start Simulation: Starts Simulation.
[] Stop Simulation: Stops Simulation.

o Flight Plan Progress window: Provides the user information on which simulation is
running, run time, and if the simulation passed or failed.

153


http://www.atsi.aero/rnavpro_briefing/videos/28/28.html

0 Route Batch Process Window: The flight track of the simulation which is being
processed is shown in the window. Tooltip information is provided.

&% Route Batch Process Wizard M= B3
Filz
B ~Flight Plan
5
T Flight Plar Baseline Profle  |User DataFile |
% Copy of M... o IKeep Main Progra « I J
(R
TNPRPE R
MUNSN
. wt TP AMN
Flights uging the program's settings will be evaluated first.
rCutput Setting
_ I 33
Select Local Directony to Save Results
C:AaTS] Results I
Additional Tag to add to Results IEHample 1 . N 3
5 % 5
= = ==
= = =
| Please ensure all Flights are appropriate for the selected baseline profile.

Figure 12-1: Route Batch Process Wizard
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E
[
=
% _ ;mml: Hi
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W 33
Processing Flight Plans... ’ - o
= f=r =
| Please ensure all flights are appropriate for the selected baseline profile.

Figure 12-2: Route Batch Process Wizard Cont’'d
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13.0 Flight Plan Editor
@ Video Link Version 2.37

The Flight Plan Editor Module (a.k.a., Route Editor or Editor) is a user-friendly method
of modifying FPDIFs. It may be opened by using the “Route” drop-down menu, or
double clicking on the Flight Plan in the Simulation Module, Flight Plans tab.

e Flight Plan Editor Layout: It is divided into three parts, Menu Bar, Tool Bar, and
Flight Plan window.

=2 Flight Plan Editor Men u B ar x|
DEEa|BE [ Depattuie Cinb Gradent [1 = [200  FuNMuptokiude [400  Fi ﬂl
[~ Use Standard O between Nest to LastwP and LsstwP Ut [~ Ft
. :§ WPMName |WPType|  Latude |  Longlude | Allude [WN&VMode| 145 | TunTwpe | TunDiection | LegType | RadialDist | WP || =
m KDFW3ELIA, . WP N 32752 435" W 97 317.40" 582.2 WHAN 0FLY_OVER  DECIDE TF -899.00 20
m :E KDFW3ELID... WP N 32545683 W 97 361" B41.7 WHAY 130 FLY_OVER  DECIDE A, -899.00 20
- S WPT1 WP N 32°5E 59.46" W 97 31407 700 WNAY 200 FLY_BY DECIDE TF -899.00 20
o|= MECHL WP N33 11311 W 9 595099 | 4000.00 WMAY 220/ FLY_BY DECIDE TF -899.00 20
|9 & MEWYS WP N 33 0 4435" W 9F5IEESI" | E500.00 WMAY 250/ FLY_BY DECIDE TF -899.00 20
CLARE WP N 32745 40.57" W 95°19'58.32" | 10000.00 VMAY 300 FLY_BY DECIDE TF -339.00
7
— ~ Window Menu Bar
e
0
)
B
B
BT
B
B
B
T P
WALID | Departure Leq Count: & ‘ E:\old ¢ drivelATSI Flight Plans|CLARE TWO DEP RWY 36L.Exk VA

Figure 13-1: Flight Plan Editor Layout

e “File” drop-down menu: This menu provides the following seven options:

D “New”: Clears all data from the Flight Plan Window to allow the user to load a
new flight plan on the editor.
|
L

“Open”: Opens an “Open Flight Plan” window which allows the user to load an
existing FPDIF.

= “Merge”: Allows the user to merge two different flight plans. The user may
select where they wish to insert the second flight plan into the first flight plan.
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g

|

“Save”: Saves the Flight Plan at the location the file was opened at originally.

“Save As”: Opens a “Save Flight Plan” window, and RNAV-Pro will Implement
a smart naming convention to optionally name the PDF, text, Critical DMEs
CSV, DME Time Ranges CSV, RSF, UDT and ZIP as follows: Airport,
Procedure Name, Procedure Type, First Fix, Last Fix, YYYYMMDD.HHMM,
and extension.

“Load for Simulation”: Allows the user to save and load the procedure into the
“Simulation” module for an evaluation.

“Add for Simulation”: Allows the user to save and add the procedure into the
“Simulation” module for an evaluation.

“Replace in Simulation”: Allows the user to save and replace the first
procedure with the same full path in the “Simulation” module starting at the top
and searching down. If no matching full path is found, the procedure is added
for the evaluation.

“Close”: Closes the Flight Plan Editor.

Square Buttons Icons: Seven square buttons allow the user to maneuver through the
software. Some functions are the same as the drop down menu.

I

=

L

=

“New”: Clears all data from the Flight Plan Window to allow the user to load a
new flight plan on the editor.

“Open”: Opens an “Open Flight Plan” window which allows the user to load an
existing FPDIF.

“Merge”. Allows the user to merge two different flight plans. The user may
select where they wish to insert the second flight plan into the first flight plan.

E “Save”: Saves the Flight Plan at the location the file was opened at originally.

— “Load for Simulation”: Allows the user to save and load the procedure into the

)

“Simulation” module for an evaluation.

“Add for Simulation”: Allows the user to save and add the procedure into the
“Simulation” module for an evaluation.

“Replace in Simulation”: Allows the user to save and replace the first
procedure with the same full path in the “Simulation” module starting at the top
and searching down. If no matching full path is found, the procedure is added
for the evaluation.
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Flight Plan Editor

|}| Mew

E Open... Flight Plan Editor

FE Merge... File

H save DPEAIBE®
Save As...

B Load for Simulation
E‘lu. Add to Simulation
Replace in Simulation

m Close

x|
‘ 0 E = H ‘ B E:!’ [v Departure Climb Gradient |1 vI 200 Ft/MM up to Alitude {400 Ft  CalcCGs |
[~ Use Standard CIG between Mext to Last P and Last WP Until Ft
= ame vpE alitude ongitude litude ode uin Type urn Direction eg Tvpe adial/Dist. ]
WwPMNeme |wWPType| Lattude |  Longhude | Abitude [vNAYMode| 145 | TunType | TunDiection | Leg Tupe | RadialDist | RNP |
E 1|TURNR WP N 41:00:00.00 W 93:45:00.00 18000 STEP 300,00 FLY_OYER DECIDE TF -399.00 20
& —
2|GILLL ~ || M 40:50:00.00 W 93.35:00.00 18000 STEP 200.00 DECIDE TF j -359.00
= |— .
= k] [Foy OVER |
I— Y Y
= 4
= |—
]
[ I—
&
7
Ingert Flight Plan Before Row: (1
WP M ame WP Tppe |Latitude |Longi£uda | AItitudalVNA\I tode | \ASlTum Type |Tum Direction |Leg Type | Had\aIf’Disl.l HNPl
WP N 41:00:00.00 'WAf 98 45:00.00 18000 STEP 300.00 FLY_OVER DECIDE TF -399.00
PLENI wF N 40:50:00.00 W 98:35:00.00 18000 STEP 300.00 FLY_OVER DECIDE TF -399.00
Cancel | Merge I
WALID EnRoute | Leg Count: 2 | CHATSI Flight Plans\Batch Q-123 bxt A

Figure 13-2: File Drop Down Menu and Square Buttons
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e “Departure Climb Gradient” checkbox: Allows the user to set three climb gradients at
a specific number of feet per nautical mile, up to a specific altitude in feet.

Select Departure Climb Gradient checkbox and select 1 from drop down arrow.
Enter CG in the FT/NM window and an altitude to terminate the CG.

The Altitude column In Flight Plan Editor window selects the WP beyond WP1.
Open the drop down arrow and select the Use CG option.

This will automatically calculate the correct MSL Altitude. (The Calc CGs button
calculates the correct MSL Altitude for all Altitude fields selected as “User CG.”)

O O0OO0OO0OoOo

e “Use Standard CG between Next to Last WP and Last WP Until” an altitude entered
in feet. If the checkbox is selected, the simulation aircraft will level off at the
specified altitude once it is achieved.

¥ Departure Climb Gradientm 1200 Ft/MM up to Altituds W Ft  CalcCGs |

[~ Use Standard CG between Mest ta Last'WF and Last WP Lntil I— Ft

wPName | wPTupe|  Latitude | Longiude | akiude | WNav Mode
1|KDPW3GL[A... WP M 3252 4435 w97 317.40¢ B82.2 WNAY
2|KDPW3GLID... WP M 32 54'56.93" w97 316.71" B41.7 WNAY
3| DEPOT WP M 32°54'5693" W 97 316.71" 400 WNAY
4|'wPT1 WP M 32°56'59.46" w97 31407 700.00 WNAY
5| MECHL WP M 33 113110 w 95°59'50.99" BN - ||viay
B MalAS WP M 33 0'4435" W 9553 55.91" VNAY
7|MESME WP M 320451643 W 95° 36 28.57" 4718 WNAY
8| CLARE WP N 32* 45 4057w 96°19 58.32" 771G WNAY

File
| D ] E | B E ¥ Departure Climb Gradlenth -I 1200 Ft/MM up to Altitude (8000 Ft Calc CGs
—
!
=5 WEMame |WPType|  Laiwde |  Longiude | Alide | WM& Mode| 185 | TunType | TumDiection | LegTepe | RadalDis | FNF | o
5 1|kDPwasLE... WP N 32°52°4435" W 97 31740 592.2 WNAY 0FLY OVER  |DECIDE TF 339,00
=
2|koPwaeLD... we N 32545693 W 97 3167 641.7 WNBY 130 FLY_OVER  DECIDE b, 339,00
= —-
St | iRl 3 TRt TR e ST A0 145 FLY_OVER  DECIDE OF -339.00
= 4|wert WP N 32'5E'6346" W 97 31407 700,00 VNAY 200 FLY_BY DECIDE TF -333.00
ﬁ A|MECHL WP M 33 11311 w987 596099 (BB - |[vhay 220 FLY_BY DECIDE TF -993.00
B Mavws WP M 33" 0'44358" W 96°53'5591" WNAY 250 FLY_BY DECIDE TF -993.00
7|MESME WP M 32°48'16.43" W 96" 3F 2857 4718 | WHAY 250 FLY_BY DECIDE TF -993.00
8| cLeme WP N 32°45'4057" W 96° 19 58.32" 77 VUNAY 300 FLY_BY DECIDE TF 393,00
g
Latitude | Longitude [ aditude [ wMay Mode |
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Figure 13-3: Calculating Climb Gradient
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e Tool Bar: Has five tools which allow the user to manage data in the window. They
are:

:|§ Insert Row: Inserts new row in the flight plan window.

:E Delete Row: Deletes a row in the flight plan window.

% Move Row Up: Moves the selected row up in the flight plan window.

% Move Row Down: Moves the selected row down in the flight plan window.

Get Lat Lon From DrawSpace: Allows the user to modify or add latitude and
longitude coordinates using a mouse click in the DrawSpace™Display.

e Flight Plan Editor Window has twelve columns which may be modified or changed
as described below. When a Targets .csv file is loaded, items highlighted in red must
be modified, and items highlighted in blue should be examined for reasonableness
of content to determine if modification is required. In addition, a right mouse click in
an editor window opens an option box which allows the user to make a modification
or change. The option boxes for the indicated columns are:

WP Name Latitude & Longitude All Other
Column Columns Columns
Split Leg Get Location From Mouse Split Leg
Hide Waypoint ID Split Leg Insert
Show all Waypoint IDs Delete
Insert
Maowve Up
Insert Delete
Maowve Dawn
Delete Move Up
Move Lip Move Down
Mawve Daown

Figure 13-4: Flight Plan Editor Window Modification Options
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The twelve columns are labelled:

(0]

(0]

WP Name: To modify or change click the WP Name box in the editor window,
then type desired information.

WP Type: To modify or change click the WP Type box in the editor window then
open drop down arrow and select WP, IF, or FM.

Latitude and Longitude: To modify or change, click the Latitude or Longitude box
in the editor window and enter desired information. To activate the mouse select
the “Get Lat/Lon From DrawSpace” icon and identify location in the
DrawSpace™Display.

Altitude: To modify click the Altitude box in the editor window, then type desired
altitude.

VNAV Mode: To modify or change click the VNAV Mode box in the editor window
then open drop down arrow and select either STEP or VNAV.

IAS: To modify or change click the IAS box in the editor window, then type desired
airspeed.

Turn Type: To modify or change click the Turn Type box in the editor window then
open drop down arrow and select Fly Over, Fly By, or None.

Turn Direction: To modify or change click the Turn Direction box in the editor
window then open drop down arrow and select Left, Straight, Right, Decide, or
None.

Leg Type: To modify or change click the Leg Type box in the editor window then
open drop down arrow and select TF, VA, FA , CA, DF, CF RF, VI or VM.

Radial and Distance: To modify or change click the Radial/Dist. box in the editor
window, then type desired information. Acceptable values for Leg Type:

¢ TF, VA, FA, DF, or VI: -999
¢ CA CF:0°t0360°TorM

4 RF: 0 to 50 NM for radius entry (e.g., 30 or 30R), 0 to 100 for arc length entry
(e.g., 30A)

4 VM:0to 50 NM

RNP: To modify or change click the RNP box in the editor window then open drop
down arrow and select 0.3, 0.5, 1.0, 2.0, 4.0, 5.0, or 10.0
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Figure 13-5: Tool Bar and Flight Plan Editor
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e A right mouse click in the WP Name column allows the user to show or hide Flight
Plan WP Names on the DrawSpace Display. This provides the capability to avoid
displaying the same Flight Plan WP Name multiple times if several flight plans are
loaded sharing the same waypoint(s).

Q Ability to Show or Hide individual Flight Plan Waypoint Names
=  When more than one Flight Plan is loaded, waypoint names for waypoints

that are on both Flight Plans are only displayed one time (by default)
. Avoids duplication of the same waypoint names that may not concisely

nverlav nne annther

Selected the
“Load”
button and
loaded two
Fliaht Plans
Precten [Ermvael =12 (fiom)
ot WrdVebociy

Jriuds [Velucity ID!mm I"

=

ity o b Tiiychion n e [Fires |

iZ£ Flight Plan Editor

Double Click on

Flight Plan name
to open file in the
Fliaht Plan Fditor

‘WP Name

1|RwW33(AER)

2|RWIS[DER) WP
3|GH33:

4]apaxe

5|BEBLE
6
7
8

ALEEX
DOGUE
RIISE

Right Click for Options

£ Flight Plan Editor

YELLOW Hidden
WHITE Shown

FILE #2

Display Cluttered by:
. Duplicate WP Names
. Runway WP Names
] Ghost WP Name

No Display Clutter:

No Duplicate WP Names

Hidden Runway WP Names and Ghost
WP Name

Quicker use of Drag Names Feature

Figure 13-6: Show and Hide Flight Plan Waypoint Names
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14.0 User Data
@ Video Link Version 2.35

This window allows the user to Add, Edit, Delete, and Clear items from the database.

E Load

= Save

[ Clear Al |

I Obstacles = I

(& Update UDT(s]

@ Mew

B3 Edit

Eg Delete

[ Clear

i i

Load: Opens a ‘Load User Database’ window to upload previously saved
items in the user database.

Save: Opens a ‘Save User Database’ window to save an item to the user
database. The data is saved as a .udt file.

Clear All: Clears all data from User Data window and the
DrawSpace™Display.

Type: This drop-down menu allows the user to select the type data to add,
edit, or delete. Options include Airports, Runways, DMEs, Waypoints,
Obstacles, Radars, Radios, GBAS, ADS-B, and WAM. For details on GBAS
see paragraph 20.0 LAAS/GBAS.

Update UDTs: New surveys of facility sites are resulting in small changes in
latitude/longitude coordinates. This option opens a Refresh User Data Files
(*UDT) window and allows the user to automatically update old data by
changing the user data lat/lon to those in the current database.

New: Opens a “New User” window and allows user to add an items to the
user database.

Edit: User highlights an item in the User Data window then clicks the Edit
button to edit an item.

Delete: User highlights an item in the User Data window then clicks the
Delete button to delete an item.

Clear: Clears items from the displayed User Data window and the
DrawSpace™Display.

@ User Data !H
g Loadl Save | % Clear All | Tupe: |Wwiakd ;I

Airports
Rurways
DMEs

W appoints
Obstacles

Radars
Fadios

Figure 14-1: Type Drop-Down Menu
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- User Data =] E3

E Lu:nau:ll = Sa\-'el % Clear Al I Type: IDbstacIes LI
| 1D | Latituder) | Longituder?) | ElewiFt| Accuracy

1 44-0569 M 32°57 0.00' W 96° 58 31.00" £99.00 4D
2 44-5091 M 32°E5'10.00" ' 96° 57 42.00" 746.00 5D
3 STICK.OME M 32° 58 9.04" W 96°58'13.17" g50.05 4D
4| | i
(&Y Update UDT[3) | Ez» Edi | = Deletel ™ Clearl

Figure 14-2: User Data Window showing two AIRNAV obstacles and one User obstacle

B Refresh User Data Files (*.UDT) |
[~ Update all Loaded User Data Types IDME j
s that are out of date; tems that will be updated:
SE& LT]
QLM ELM
PDT

O
O

Update |

Figure 14-3: Refresh User Data Files (*UDT) Window
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14.1 New User Obstacle

This feature allows the user to add a new obstacle to the User database or select an
obstacle in the AIRNAV or NACO database to be modified. The New User Obstacle
window functions are:

Stay on Top: This checkbox keeps the “New User Obstacle” window on top of other
windows which are opened.

Copy DrawSpace Item from Mouse: Allows user to select an AIRNAV obstacle
from the DrawSpace™Display with mouse click on the obstacle location. All data
will automatically be filled into the New User Obstacle window.

ID: DOF obstacle ID or user assigns a name for User Database obstacles.

Replace: Substitutes the input data for the AIRNAYV obstacle data.

Type: This window describes the type of obstacle (e.g., tower, building, smoke stack,
or pole).

Shape: This window allows the entry of a point (i.e., single obstacle), line (i.e., conga
line of obstacles), or polygon (i.e., 3-D obstacle). Polygon obstacles will be assessed
during DME/DME evaluations.

Latitude/Longitude: This window allows Lat/Lon entry via mouse or keyboard.
Get lat/Lon from DrawSpace: Allows user to select a location on the

DrawSpace™Display with a mouse click. This function only enters lat/lon data,
other data must be entered by user.

Elevation: This window displays the Obstacle elevation in feet MSL.
Accuracy Code: This window allows user to enter Accuracy Code.

Reference: FAA Order 8260.19, Appendix 2, Obstacle Accuracy Standards,
Codes, and Sources.

Enable: This checkbox enables or disables the program from using the obstacle in
the evaluation. If an item is disabled it will appear in the User Data Window in italics.
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\u Mew User Obstacle E

}4-0513
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W 387 35 5.00"

Figure 14-4: Select Obstacle from AIRNAV Database with Mouse

New User Dbstacle [ |

STICK ONE

T

W 32752 4470

w987 16" 28.90"

Figure 14-5: Select Latitude/Longitude Location with Mouse
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14.2 New User Runway

This feature allows the user to add a new runway to the User database or select a
runway in the AIRNAV or NACO database to be modified. The New User Runway
window functions are:

Stay on Top: This checkbox keeps the “New User Runway” window on top of other
windows which are opened.

Copy DrawSpace Item from Mouse: Allows user to select an existing runway
from the DrawSpace™Display with a mouse click on the approach end of the
runway. All data will automatically be filled into the New User Runway window.
Airport ID: The four-letter ICAO airport identifier is entered here.
Replace: This checkbox allows the user to use modified data in place of existing
runway data. A replaced runway can be hidden or displayed in a different color on
DrawSpace via the Replaced Rwys Object and Color options in Display Data.
ID: User enters the four-letter ICAO airport identifier and runway number.

Threshold Arrival End of Runway/Threshold Departure End of Runway

0 Auto Calculate: Allows the user to enter data in any of the two areas and the third
area will be automatically calculated.

__, Get lat/Lon from DrawSpace: This icon allows user to select a location of the
~ | runway thresholds on the DrawSpace™Display with a mouse click. This
~ function only enters lat/Lon data, other data must be entered by user.

o Latitude: Data may be typed in or enter using Get Lat/Lon icon.
o Longitude: Data may be typed in or enter using Get Lat/Lon icon.
o Elevation: Threshold elevation in feet MSL is entered.

Threshold Departure End of Runway

0 Auto Calculate: This checkbox allows the user to enter data in any of the two
areas and the third area will be automatically calculated.

===s Oe€t lat/Lon from DrawSpace: This icon allows user to select a location of the
& | runway thresholds on the DrawSpace™Display with a mouse click. This
~~ function only enters lat/Lon data, other data must be entered by user.

o0 Latitude: Data may be typed in or enter using Get Lat/Lon icon.

0 Longitude: Data may be typed in or enter using Get Lat/Lon icon.
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o Elevation: Threshold elevation in feet MSL is entered.
Heading/Length

0 Auto Calculate: This checkbox allows the user to enter data in any of the two
areas and the third area will be automatically calculated.

0 Heading: Runway heading entered to the nearest hundredth of a degree.
o0 Length: Runway length in feet.

Width: Runway width in feet.

Surface: Type of surface such as concrete, asphalt, grass, dirt, or water.

Enable: Enables or disables the program from using the runway data in the
evaluation.

Create Reciprocal Runway: This is a two-step process to create a reciprocal runway
to the new runway. See Figure 14-8 for step-by-step process.
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‘i “Extend the Length of a Runway”

| New User Runway E |

Stay on Top: |7

Activates Mouse

¥ Replace |17C j
ID; KD 17C

—Threshald: Arrival End of Runway
[~ #uko Caloulate

Latitude: [ 32° 54' 56.54"

Longitude: [W 37° 1'33.50"

Elevatian: |561.9I:| ||=|;, MSL j

Threshald: Departing End af Runway
v #uto Calculate

i Latude: [N 32° 52'43.96"

Longitude: [w 37° 1'34,22"

Elevation: |562.2E| ||:|;. MSL j

—Heading/Length
[~ #uko Caloulate

Heading: J180.2626

AI Length: |14000 Ft. I

width: |150 Ft.

Surface: ICONC

Enabled: [v

ok P | Cancel
2

a

Select “Copy DrawSpace Item from Mouse.”

Click on approach end of the runway, all existing runway data is entered in the windows.
In “Threshold Departing End of Runway,” select the “Auto Calculate” checkbox.

Enter 14,000 feet in runway “Length” window.

Click “OK,” the 14000’ runway will appear in the DrawSpace ™Display.

Figure 14-6: Extend the Length of a Runway
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User Runway: KDFW 13 Proposed

Stap on Top: W

Ajrpart [D: IKDFW

il [ Feplace I j

D |KDFW 13 Proposzed

— Threzhold: Arrival End of Bunway
[ Auto Calculate

Latiude: [N 32° 55 344"
Longiude: [w 97" 0'45.44" P
Elevatian: {552.90 FrmsL =]

Threshold: Departing End of Runwa
QF A ]

Latitude: [N 32° 53' 53.47"
Langitude: |\ 96" 53'22.51"
Elevation: {538.00 FrmsL =]

Activates Mouse

DFVY 13 Proposed

—Heading/Length
[~ Auto Calculate

Heading: |135.0008

KoFw

Length: |9.999.975

width: |200 Ft
Surface; IEUNE
Enabled: [+

Q. | Cancel

Steps to Create New Parallel Runway

Select “Copy DrawSpace Item from Mouse” click on RWY 13L, all data is
entered in window.

1. Inthe “Arrival End of Runway,” activate mouse (by clicking on “Get lat/Lon from
DrawSpace.”)

2. Inthe “Departure End of Runway” area, select “Auto Calculate” checkbox.

3. With the mouse Identify runway location on the DrawSpace ™Display.

4. Click “OK” the runway will be drawn in the DrawSpace™Display.

Figure 14-7: Create New Parallel Runway
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' User Data =] &3

Create Reciprocal

Zoom To

i DrawSpace™ Display

@‘%@Qﬁ‘@@”gwghuuu 1000 500 100 50 B @

\ IR

' User Data !En |
g Loadl H Savel % Clear All | Type: IHunwa}ls 'l
[0 [ampotin [ Latitude [) | Lorgitude ['] | Lenghirg] v N
1 130 KDPw M 22°54'53.82" W 97 0 44.18" 8993 g
2 3R KDFw M 32°535656"  w 96753 29.88" 8333

.| | |

[ 2 Update UDT(3) B New | [ Edi | = Delelel 0 Elearl
[Latitude: N 32° 53" 45.12" " [Longitude: W 96° 59' 22.26" i
|Elev. (DTED 1): 495,41 Ft "1 |Distance: 1,599,9374 Ft 1 | Azimuth: 290,97 ¢ i

Steps to Create Reciprocal to the New Runway

Open the “User Data” module.

Highlight and right mouse click on the newly created runway to open an “Options”
window.

Select “Create Reciprocal” from the “Options” window.

RWY 31R will appear in the “User Data” window and the runway will be labeled in the
DrawSpace™Display.

Figure 14-8: Process to Create a Reciprocal Runway.
171



15.0

Geo Calculator
Video Link Version 2.35

The Geo Calculator has six functions Find Distance/Heading, Find Lat/Lon, Find
Intersection, Find Climb Gradient, Conversion, and Find Positional Climb Gradient.

e Find Distance and Heading: Allows user to obtain a distance and heading from one
point to another point. Follow these steps:

1.

2.

Select the From “Get Lat/Lon From DrawSpace” icon to activate the mouse.
Mouse click a location on the DrawSpace ™Display. This enters the lat/lon of the
selected location in the “From” window and draws a dot in the
DrawSpace ™Display.

Repeat Steps 1 and 2 for the “To” window.

Mouse click the “Find Distance/ Heading” button and the answer appears in the
“Distance” and “Heading” windows.

g2 Geo Calculator

Wi
Fraom
Latitude: (M 32753 2512
o !_ Get Lat/Lon From DrawSpace
Longitude: IW 967 54" 14.27"
To

Latitude: [N 32° 53' 43.03" iy
Longitude: [ 95° 56 26.68" _l

tance/Headng:

Distance: |3.59239 INaulicaIMiIes ﬂ
Heading: |2?E.3?555‘” IDegrees ﬂ

Figure 15-1: Find Distance and Heading
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e Find Latitude/Longitude: The user selects a point on the DrawSpace™Display with
the mouse and enters a distance and heading. The calculator provides the latitude
and longitude. Follow these steps:

1.

2.

Select the From “Get Lat/Lon From DrawSpace” icon to activate the mouse.
Mouse click a location on the DrawSpace™Display. This enters the lat/lon of the
selected location in the Latitude/Longitude window and draws a dot in the
DrawSpace ™Display.

Enter a distance and heading in the Distance and Heading window.

Mouse click the *“Find Lat/Lon” button and the answer appears in the
Latitude/Longitude window.

Find Latitude/Longitude

k| Geo Calculator

Wigw
From
Latitude: [N 32° 53 27.54"
Longitude: [w 96° B4'16.78" !l
Distance: |3.5 INauticaI Miles ﬂ
Heading: |2?5 IDegrees ﬂ

Latitude: [N 32° 63 45.81"

Longitude: [\ 96" 58 25.24"

Figure 15-2: Find Latitude and Longitude
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e Find Intersection: Allows the user to enter latitude/longitude to create intersecting
lines on the DrawSpace™Display. The calculator provides the latitude/longitude of
the intersecting lines. Follow these steps:

1.

Select the From “Get Lat/Lon From DrawSpace” icon to activate the mouse for
the Line 1 Start latitude longitude windows.

Using the mouse, identify the Start and End locations for Line 1. A line is drawn
in the DrawSpace™Display and the latitudes and longitudes are entering in the
windows.

Create a perpendicular line by repeating Steps 1 and 2.

Mouse click the “Find Intersection” button and the answer appears in the
Latitude/Longitude window.

Find Intersection

g Geo Calculator

Wiew

Line 1 Start
Latiude: [N 32°52'10.18"
Longitude: [w 57 2'2374"

[

Line 1 Erd
Latitude: [N 32°63'51.17"

Langitude: [w 96° 58' 25.97" !I
Line 2 Start
Latitude: [N 32°53' 26 46"
Longitude: [ 36° 54'15.42" !l
Line 2 End
Latitude: [N 32°63'51.17" !l

Langiude: [w 95" 58 28.68"

Latitude: [M 32°53' 50 56" {OMs
Longiude: [+ 55' 55' 25 45" {DMs

Led Lo

Figure 15-3: Find Intersection
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e Find Climb Gradient: Allows the user to enter a slope and the calculator provides the
Climb Gradient, or vice versa. Entering a distance, the calculator provides the
altitude of the slope at that distance. This example uses a 40:1 slope. Follow these
steps:

1. Enter 40 in the Ratio window. The answer is shown in the Climb Gradient
window.

2. Enter 1 nautical mile in the Distance window. The answer is shown in the Altitude
window.

Find Climb Gradient

izl Geo Calculator

R=
Ratio: (40 1 j
Climb Gradient: {151.902425 Feet =]
Distance: |BO7E Feet j
Alitude: [151.91146775 Feet j

Figure 15-4: Find Climb Gradient
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e Conversion: The Calculator converts the following:

PwpnpPE

Select Conversion type: Distance, DMS, or Weight.
Select Conversion choices in the drop down window.
Enter the data to be converted in the "From" window.
Answer appears automatically in the “To” window.

111

Conversion
i Geo Ealculur El E |
Wiy
IDistance 'I
Frorm: IEIEI?E IFEEt j
To: IU.E‘EEEE INauticaI Miles j
Get From DrawSpace:  Lat | Lon | DS -
From: IN 32753 49.03" IDMS j
To: IU.5?41 E IFiau:Iians j
IWeight VI
Frar: IEUUD |F'n:|ur'u:|s ;l
To: [907.164 |Kiogiams x|
Digtance vI
From: | —
Digtance
To: | D5
Wwieight B

Figure 15-5: Conversion
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Find Positional Climb Gradient: Allows the user to calculate a Climb Gradient,
Lat/Lon, or an Altitude of a second WP after entering the Lat/Lon and Altitude of the
first WP. The missing field will be calculated.

1. Select Climb Gradient radial button.
2. Change the Altitude or Distance in the associated window.
3. The Climb Gradient will be recalculated for the Change in Altitude or Distance.

Find Positional Climb Gradient

Climb gradient feature
interactively calculates
WP 2:

Latitude/Longitude
Altitude

Climb Gradient
Distance

Heading

A +CG+H=D (and L/L)

A + D =CG, or
A +L/L=CG (and D & H)

CG+D=A,or
CG+L/IL=A(and D & H)

M ame: I.ﬂBCDE

Latiude: M 40° 35'16.33"

Longiude: [w 56 25" 4662

Alttude: {5000

&

Mame: IFGHJK

Latitude: [N 40753 250"

Longitude: [ 56 18'55.80"

Alttude; [10835.450

I Feet j

=

2> " Ciimb Gradient: [250

JFrenim =l

Distance: |23.342

I Mautical Milez j

Heading: [12.836

I Degrees j

Enter WP 1 info
Lat/Lon/Altitude

Enter WP 2 info
by entering
2 of 3 items:

Altitude
Climb Gradient
Distance

The missing field
will be calculated.

Figure 15-6: Find Positional Climb Gradient (Explanation)
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Find Positic

Waypoint
Name: MUNSH

Waypoint
Name: HYZMN
Latitude: N 33° 27 25.15"
Longitude: W 24° 18" 35.007
Altitude: 7479.29

A5 250

Wp Type: Fly By

Direction: Decide

Leg Type: TF

RNP: 2.000

Wp Type: Fly Over
Direction: Straight
Leg Type: TF

RNP: 2.000

e aircraft crosses MUNSN at 13,929' MSL with CG of 200' per
raft is required to cross MUNSN at 22,000 MSL, the CG must be
450' per NM.

& Geo Calculator

HYZEMM

M3 2 251e" I_
i B4 16" 35.00"

MUNSHN

Mo33 32 eI I—
z20] E—

[
b Gradienfl [450 264 XTI |
32.249 Mautical Miles

Figure 15-7: Find Positional Climb Gradient (Example)
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e Clear Current: Clears the data entered in the windows.

E Geo Calculator

| view

Figure 15-8: Clear Current
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16.0 Results
@ video Link

A Result is generated at the conclusion of a simulation run or evaluation. The layout has
four parts, General Area, Output Tab, Interactive Graph Tab and a Results Content.

E] Results |_ =] X|
File

Select Flight |CLARE TwWiO DERP RwY I Gen eral Area E Save File

B Results _ =[x
Output File Tab

Output File | Interactive Graph |

Output Information
Marne: Iduncanr Project Mame: IUser Guide Example
@ Refresh | |
Pracedure Mame: Iale TwoDep RWY 36L Procedure Tppe: ISID -

fRalfr A8 BE|FE|DE|[Om

& Results HEE

Interactive Graph Tab

Select Graph [OME Resuts —| Fiot Upper Range |20 -
Drsployed Fun [EEEETS |
skl Fl

DME/INS Error [ NM |

1.8 KM

DME/INS Error: 0.33 ‘_,,/"’
Travel Distance: 14.95 NM — i
INS: OFF =

DME 1: CVE ‘,_.""

DME 2: FUZ "_,’-"'

1 M

8 tems (=1

0.6 NM

N,

10K
1EHM
B
S
O
JENM
ORY
A5NM

ORI
S

5]
Tiavel Distance | MM |

Figur%l&l: Results Layout
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B Results S[=]E

File
Select Flight |CLAF|E Tw0 DEP R 36L txt j Save File
Outtput File ]IntaractiveGraph] Results Content
Cutput Informatior
Mame |duncanr Praject Mame
Fiefresh J
Procedure Mame Procedure Type [SID hd

‘SDZ 0 0 | Gl | #| \4“ TE.

o IVEBIZ01E 114550 AM
Input File:  CLARE TWID DEP RWY
£kt
Databasns: AIRMAY Daly: 102172014

CIFF Date: 10ME2014
DTEDS {MAX) Cante: 2002

Results Summary:

Fiyability () Please Check Flyability Results

DME/DME

o 1 Crtiess OME Exet: CVE

Historlc flight check data could not be

found for the entire procedure. Flight
check is required

[ < oig_ BRI

Figure 16-2: Results Layout (Continued)

16.1 General Area

General Area contains File drop down menu, a Select Flight drop down menu and a
Save File button.

e File: This drop down menu has six options:

o Save File: Opens a "Save As" window to save the Results in a .pdf format at a
desired location.

o0 Export a Flight Track: Opens an Export Flight Track window to define and save
the Flight Track in a .csv format at a desired location.
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(o]

Export ADS-B Track for ASATng: Opens an Export ADS-B Track window to define
and save the ADS-B track in a .csv format at a desired location.

Export AFIS File: Opens an "AFIS File Export" window which allows the user to
add DMEs facilities into the AFIS Input file. When a DME facility is scheduled to
be decommissioned, it is disabled for the simulation run. However, if some of the
5 slots are not filled in the Export AFIS File the Flight Inspection aircraft may
randomly lock onto the DME scheduled for decommissioning. The user may enter
other DME facilities in the empty slots to preclude this from occurring. This
ensures facilities with a short life span will not be recorded.

Save ESVMS Data: Opens a "Save As" window to save the ESVMS data at
desired location.

Save Required DMES: Opens a "Save As" window to save a file containing a list
of Critical DMEs at the desired location.

Close: Closes Results document.

Select Flight: This drop down menu allows the user to select from multiple flight
tracks loaded.

Save File: This button opens a "Save As" window to Save the opened Results at
desired location. The File is automatically named and time dated.

IH save Fie

[ Export Flight Track... , =
[ Export ADS-B Track for ASATNg... Select Flight | CLARE T'w0 DEP R’ > |

[ Export AFIS File
Save ESVMS...
Save Required DMEs

A close

% AFIS File Export

Waypoint1 Waypoint2 Dist From Start Dist From End | DME1 | DME2 | DME3 | DME4 | DMES |

KDFW36L{AER) KDFW36L(DER) 2.2 0.0

KDFW36L (DER) WPT1 1.8 0.0 CVE FUzZ CDE
WPT1 MECHL 5.0 0.0 CVE FUZ CDE
MECHL MAVVS 4.8 0.0 CVE FUzZ CDE

MAVWS CLARE 328 10.0 CVE FUZ CDE

EIEIEIELE

10.0 0.0 CVE FUzZ cqQy CDEl

[ Save AFIS Fila

® cancel

Figure 16-3: File Drop Down Menu
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16.2 Output File Tab

Output File tab contains Output Information, Refresh button, DrawSpace Crop icon and
a PDF Tool Bar.

e Output Information allows the user to identify the simulation is several ways.
o0 Name: User Name is assigned automatically.
o0 Project Name: User enters the name of project before saving file.
o0 Procedure Name: User enters the name of project before saving file.
0 Procedure Type: Options available are Q-Route, SID, STAR, PNA, Multi-PNA,
Approach, and Missed Approached. File naming conventions are automatically

changed based on this drop down menu.

e Refresh: Select this button after entering Procedure Name and Project Name to
update the simulation Results.

e Crop DrawSpace Image for Results: Opens a window and allows the user to select a
Portrait or Landscape layout, resize or move the picture. The “Accept” button saves
the selection and displays the new picture on Page 2 of the “Results.”

e PDF Tool Bar: Tool bar icons have tags describing their functions.

Output File |
|'D utput Infarmatiors

Mame |duncanr Project Mame I
Refresh | |
Procedure Tupe ISID ;I E?E i

Procedure Mame |

- e AL S =]

Figure 16-4: General Information & Output File
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File

Select Flight | CLARE Tw/0 DEP RwY ¥ | H 5aveFils |

Output File | Interactive Graph |

Output Inforrmation:
Mame: Iduncanl Project Mame: ISEH GUIDE EXaMPLE

@ Refresh | |
Procedure Mame: IE Tw'O DEF Rw™ 36L  Procedure Type: I I

2Eauxg e B PE|S e Om

[# Select DrawSpace Crop for Results

Layout: ILandscape vl Reset to Default Accibt | Cancel |

~ W
QKW QYP KEERX

Crop DrawSpace Image for Results | 3§ O/

QU@HKE%VE KE%

~25 NM

Figure 16-5: Select DrawSpace Crop for Results Window
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16.3

Interactive Graph Tab

This interactive horizontal tab opens a window which allows the user to Select a Graph,
Displayed Run, and Plot Upper Range of the graph window.

e Select Graph: Opens a drop down menu which allows the user to select the Screen
to be displayed in the Interactive Graph (e.g., DME Screen, Radar Screen, and
Communication Screen).

e Displayed Run: This drop down menu allows the user to select one of five runs to be
displayed in the Interactive window.

(o]

Initial Run: Shows results of the first run excluding, Alternate Altitude for Terminal
Run, Alternate Altitude for Low Run, Alternate Altitude Maximum Altitude Run,
Historical Run, and the Critical Runs.

Alternate Altitude for Terminal: If Terminal facilities are found in the initial run, this
alternate run will be conducted at the highest facility site elevation plus 100 feet.

Alternate Altitude for Low: If Low facilities are found in the initial run, this alternate
run will be conducted at the highest facility site elevation plus 100 feet.

Alternate Altitude Maximum Altitude: This run is conducted at 45,000 feet to check
for DME/DME coverage and co-frequency interference.

Historical Run: This run analyzes and utilizes historical flight check data to predict
whether DME reception is available.

Critical Run: The Interactive Graph allows the user to see the results of the
simulation run when a specific DME facility is removed from the scenario. For
example selecting “Critical Run: BWD” on the graph shows the results of the
simulation if BWD were not used for the run.

e Plot Upper Range: Opens a drop down window which allows the user to change the
height in NM of the graphic window. This enables the user to view excessively high
error values by selecting a larger upper range.
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Critic:al Run: FUZ
Critical Run: TTT
Critical Run: CGY

/

[ritial Fun
Alternate Al for Low
Alternate Al b ax &l
Hiztanc Flight Check
Critical Run: CVE
Critical Run: FLUE
Critical Run: TTT
Critical Run: CLY

Figure 16-6: Displayed Run Options
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16.4 Results Content

The Result Content window contains multiple pages of data describing the evaluation
results. The header of each page contains an automatic naming convention and a date
time stamp. Every Result will have a Summary page, Snapshot page, Flight Plan page,
and a Flyability page. There could be up to seven addition pages dependant on the
types of Screen selected.

Flyability page

DME/DME page

Radar Analysis page
Communications Analysis page
GBAS Analysis page

ADS-B Analysis page

WAM Analysis page

TERPS Analysis page

Output e | intgractive Gragh | TERPS Obatace Summan |

Figure 16-7: Result Content Window
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16.4.1 Results Summary Page

The Results Summary page contains three parts, a Snapshot of the DrawSpace™
Display, detail data about the simulation run, and a Results Summary box.

e Detall data about the Simulation Run
0 Name: User Name defaults to your login name and may be changed by the user.
o0 Project Name: User may assign a project name.
o0 Output File: An automatic naming convention will assign a name to the results.
o Software: RNAV-Pro™
o Version: RNAV-Pro Version (e.g., 2.39) used in the simulation.
o Date/Time: Automatically assigns the time that the simulation was conducted.
o0 Input File: Saved FPDIF, hyperlinked to the Flight Plan page.
o Databases: The release dates of AIRNAV, CIFP, and DTED databases.

e Results Summary box provides easy-to-interpret information on five functions of the
simulation run: Flyability, DME/DME, Radars, Communications, and TERPS.

G Green Circle: Signifies that results for this screen were within acceptable limits.
If Critical DMEs exist they will be listed.

Red Square: Signifies that a portion of the results for this screen of the screen
were out of tolerance.

Gray Question Mark: Indicates that screening for this element was not
requested.

o0 In the Results Summary box, a left mouse click on the simulation type hyperlinks
to that section. Each section provides a Return to Summary option.
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RNAV-Pro™ Results for KDFW CLARE TWO DE

RWY 36L SID KDFW36L CLARE 20130729_105
SID Level 2 DME/DME/IRU | Page 1 of 10
7/29/2013 10:55:25 AM ‘

Name: duncanr
Lhoew Dave Project Name: USER GUIDE EXAMPLE

Output File: KDFW CLARE TWO DEP
RWY 36L SID KDFW36L
CLARE 20130729_1055

f\ Procedure Name: CLARE TWO DEP RWY
QO O —~ 36L

wMae® Software: RNAV-Pro™
Version: 2.37n
Date/Time: 7/29/2013 10:55:25 AM

Lo oy Input File: CLARE TWO DEP RWY
ze 36L.txt

Databases: AVNIS Date: 3/1/2013
CIFP Date: 7/1/2013
DTED® (MAX) Date: 2002

Results Summary:

Flyability o Please Check Flyability Results

DME/DME o 1 Critical DME Exists: CVE

Radars 0

Comms m Please Check Communication Results

TERPS

© 1996-2013 Air Traffic Simulation, Inc. All rights reserved. RNAV-Pro, DrawSpace and the ATSI logo are trademarks of Air Traffic
Simulation, Inc. DTED® courtesy U.S. Geological Survey, DTED is a registered frademark of the National Geospatial-Intelligence
Agency. Blue Marble imagery in this program produced by NASA and the Earth Observatory (http:fearthobservatory nasa.gov.) This
product has not been endorsed or otherwise approved by the Mational Geospatial-Intelligence Agency, United States Department of
Defense, or the United States Federal Aviation Administration. Portions of this product sponsored by the United States Federal Aviation
Administration. Sectional charts should not be used for actual flight navigation.

Figure 16-8: Results Summary
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16.4.2  Snapshot

This page shows a picture of the DrawSpace™ Display area at the completion time of
the simulation run.

D {
DME/DM Page 2 of 10

1:11.09 AM

Figure 16-9: Snapshot

190



16.4.3  Flight Plan

The Flight Plan page provides the Flight Plan Data Input File (FPDIF). A hyperlink back
to the Result Summary page is provided.

2

RNAV-Pro™ Results for KDFW CLARE TWO b?f‘

RWY 36L SID KDFW36L CLARE 20130729_1111]
SID Level 2 DME/DME/IRU I Page 3 of 10
7/29/2013 11:11:09 AM

Flight Plan Return To Summary
Name Type | Lat/Lon Alt [Ft] | VNAV | IAS Turn Leg
Mode | [Kts] Type Type

KDFW36... | WP N 32° 52' 44.35" | 582.2 VNAV | 0.0 Fly Over TF
W 97° 3'17.40"

KDFW36... | WP N 32° 54' 56.93" | 641.7 VNAV | 130.0 Fly Over VA
W 97° 3'16.71"

WPTH1 WP N 32° 56'59.46" | 1000.0 VNAV | 200.0 Fly By TF
W 97° 3'14.07"

MECHL WP N 33° 1"13.11" 1200.0 VNAV | 220.0 Fly By TF
W 96° 59' 50.99"

MAVVS WP N 33° 0'44.35" 3000.0 VNAV | 250.0 Fly By TF
W 96° 53'55.91"

CLARE WP N 32° 45'40.57" | 9000.0 VNAV | 300.0 Fly Over | TF
W 96° 19'58.32"

Figure 16-10: Results Flight Plan

16.4.4  Flyability

The Flyability page gives the basic information on the simulation settings: Flight Type,
Selected Airport, Aircraft Category, Climb Gradient, Ground Speeds, Wind Settings,
Descent during a Turn status, and VNAV Mode. The resulting text under the Flyability
appears in green or red and includes remarks on the Flyability of the route. It also
identifies problems (errors or warnings) associated with the aircraft’s flight.

e Green: No discrepancies (i.e., entire track is flyable) or minor discrepancies (i.e.,
required IAS at waypoint could not be reached or altitude at waypoint was too low)
were noted that did not cause termination of the flight.

e Red: Major discrepancies (i.e., the route was not deemed flyable) were noted that
caused termination of the flight.
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RNAV-Pro™ Results for KDFW CLARE TWO DEP

RWY 36L SID KDFW36L CLARE 20130729_111
SID Level 2 DME/DME/IRU Page 4 of 10
7/29/2013 11:11:09 AM

Flyability Return To Summary

Flight Type: Runway Departure
. Selected Airport: KDFW
Settings: Aircraft Category: Cat D
Climb Gradient: None assigned
Ground Speeds:
Departure: 120.0 Kts out to 10.0 NM
Table:
200.0 Kts up to 11000.0 Ft.
240.0 Kts up to 18000.0 Ft.
260.0 Kts up to 24000.0 Ft.
340.0 Kts up to 99900.0 Ft.

Wind Settings: None assigned
Descent During a Turn: Allowed
VNAV Mode: Flight Plan

Required IAS at Fly-By WP MAVVS could not be reached with given A/C acceleration
performance.

Flight Track comes into contact with terrain. Minimum AGL along route was -24.60 Ft
Flight Track contacted terrain (DTED Ivl 0 max) between AER and DER or within 2/3 NM of DER

Figure 16-11: Results Flyability
16.4.5 DME/DME
The results are provided in three forms: text, table, and graph.
e Settings: The text includes the specific details selected for the analysis.

e Total Number of DMEs Used: Lists the number of DMEs used in the best solution
pairs.

e Explanation of the DME results: Includes text stating Maximum DME Error, Critical
DMEs, etc. Items within acceptable tolerance limits are displayed in green and items
over tolerance limits are displayed in red. Informational item are displayed in blue.

e Available DMEs: All DMEs that are available on the screen are shown.

e Disabled DMEs: List disabled DMEs if applicable.

e Co-Frequency Interference: Lists DMEs with co-frequency interference if applicable.

e DME Graph: Shows visual depiction of the instantaneous error value during the
simulation.
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RMAV-Pro™ Results for KDFW CLARE TWO DEP
RWY 36L SID KDFW36L CLARE 20130729_1111]

SID Level 2 DME/DME/IRU
T7/29/2013 11:11:09 AM

Page 5 of 10

DME/DME Return To Summary

RNP: 2.0

Flight Mode: Manual

Settings: | | ing of Sight (DTED Level 0 Max): Evaluated
DME Restrictions: Evaluated

Inertial Drift: Enabled

Initial Drift: 0.165 NM
INS Drift Rate: 8.000 NM/MHaour

Range Mode: OS5V
Co-Frequencies: Evaluated

RNP Edges: Evaluated

Min DME Range: 3.0 NM

Allowed Gap Length: 4.0 NM

DME Types: VOR/DME , VORTAC | and User
DME Include Angles: 30 to 150
Critical DMEs: Allowed

DoD Facilities: Mot included
Foreign Facilities: Mot included
Low & Terminal DMEs: Included
Flight Check DMEs: Selected
Higher Altitudes: Evaluated

Mear Maximum Altitude: Evaluated
Minimum MSL DMEs Avail: 762 FL.

Total Number of DMEs Used: £

Maximum DME Error: 1.455 NM.

1 Critical DME was found.

Available DMEs: FUZ, CVE, TTT, COY
Total Number of DMEs Used: 4

Maximum DME Error: 1.455 NM.
1 Critical DME was found.

Available DMEs: FUZ, CVE, TTT, CQY

—— 1 NM

ONERR,
hY
N,
S
0N
TENIY
Z0MIW
20w
30NN
M
4O
4 va,

Figure 16-12: Results DME/DME

193



16.4.6 DME/DME (Continued)

The table includes specific details about each DME used in the analysis.

e DMEs Used

(o]

(o]

Name: Includes three-letter identifiers listed in the order of their initial detection.

Lat/Lon/MAGVAR (Location): Latitude/Longitude in degrees: minutes: seconds.
hundredths of seconds and Magnetic Variation assigned to facility.

Range (Service Volume Range): Terminal, low, or high.
Source: Indicates either AVN database or User database.

Critical: Specifies: “YES” if the DME is critical, “NO” if it is not critical, or “N/A” if
critical analysis was not requested. The DME is determined to be critical if
removing it from service causes a DME screen to exceed the maximum allowable
error.

Err. [NM]: Specifies the maximum error obtained during DME Screening when this
DME was removed for critical screening analysis. “N/A” signifies that critical
analysis was not requested.

Status: Specifies whether the DME is enabled or disabled during the screening
process. The status defaults to “Enabled.” Disabling a DME is accomplished via a
right click on the Enabled selection on the DME in DrawSpace or via creation of a
User DME and unchecking the Enabled checkbox. A simulation will ignore DMEs
that have been disabled.

Time: The percentage of total flight time that the DME was used in the analysis as
a member of the best solution pair.

Distance: The percentage of the total distance that the DME was used in the
analysis as a member of the best solution pair.

Total Coverage: Displays the percentage of total flight time and total distance that

the aircraft had a DME/DME solution. Less than 100% indicates that the
remaining portion of the simulation was in inertial drift.
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RMNAV-Pro™ Results for KDFW CLARE TWO DEP

RWY 36L SID KDFW36L CLARE 20130729 1111 Y-

SID Level 2 DME/DMENRU / b Page 6 of 10
772972013 11:11:09 AM 1

DME/DME (Continued.) Return To Summary
DMEs Used
# | Name LatLon/MAGVAR Range | Source Critical | Erfr. [NM] | Status Timea Distance
1| CVE M 32° 53" 253.12° H Database | YES 1.844 Enabled | 30.4 % 4.5 %
W BE" 54' 14 27
E&
2| FuZ M 32 53' 22.02° H Databage | NO 1.660 Enabled | 35.0 % 2798 %
W BT 10" 45,857
JTTT M 32" 52' 8.bE" H Dratabase | MO 1455 Enabled | 2.2% 8.9%
W aye 2 35 817
E&
4 | COY M 32° 11" 860" L Dratabase | NO 1577 Enabled | 54 % B.E %
WBET 13 517
E&

Figure 16-13: Results DMEs Used

e Flight Check DME Selection: All selected Flight Check DMEs are listed. DMEs that
are considered required and alternate facilities are shown.

Flight Check DME Selection

Distance [NM] Selected DMES Allernate
0.0

2.2 CVE FLUL TrT

4.0 CVE FUZ TTT

8.0 CVE FLUZL TTT

13.7 CVE FUZ TTT

36.5 CVE FLUZ TTT GOy

Figure 16-14: Results Flight Check DME Selection
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e Inertial Drift Segments: Indicates the start and stop location in latitude/longitude, the
length of drift in nautical miles, and available VOR facilities within 40 NM of the flight
track with “from” and “to” locations in latitude and longitude.

TI29/2013 11:11:09 AM

Inertial Drift Segments
# | Start Location End Location Length [NM]
1 | N 32° 52" 44.35" W 87" 3 17.407 M 32" 55 35.98° W 87" ¥ 16.07" 2.9
WOR: CVE Avallable from N 327 52' 44 38" W 47 3" 17 40"
1o M 32* 55 35,997 W BT 3'16.07
WOR: FUZ Avallable from N 327 52' 44 38" W 47° 3" 17.40"
1o M 32* 55 35,997 W BT 3'16.07
VOR: TTT Avallable from N 327 52' 44 38" W 47° 3" 17.40"
1o M 32° 55 35,997 W BT 3'16.07
RNAV-Pro™ Results for KDFW CLARE TWO DEP
RWY 36L SID KDFW36L CLARE 20130729_1111
51D Level 2 DME/DME/IRU Page 7 of 10

DME/DME (Continued.)

Return To Summary

Inertial Drift Segments (Continued.)

Start Location

End Laocation

Length [NM]

2

M 32" 59" 58637 W 86" 52 11.93°

M 32° 47" 7.957 W B6° 237 13.83"

278

WOR: CVE Available from N 327 59° 58 63" W 98° 527 11.93"
to W 32° 47 T.H5" W BET 23 13,637

WOR: FUZ Available from N 327 59° 58 63" W 98° 527 11.93"
o M 32° 47 25117 W BE” 23" 52 287

WOR: TTT Available from N 327 59° 58 63" W 98° 527 11.93"
to W 32 47 T.E5" W BET 23 13,637

WOR: COY Avallable from N 327 49° 11 16" W 98° 27 50.09"

to W 32 47 T.E5" W BET 23 13,637

e DME Coverage Gaps: Indicates the start and end location in latitude/longitude and

Figure 16-15: Results Inertial Drift Segments

the length of the gap in nautical miles.

e Cumulative Critical Gaps: Indicates the start and end location in latitude/longitude

and the length of the gap in nautical miles.

e User DMEs: Are shown when created and include Name, Lat/Long/MAGVAR,
Range (Service Volume), Elevation, Frequency, Replaces (database facility is
replaced), Status, Restrictions (showing bearings, distance and altitudes), and ESVs

(showing bearings, arc distance and altitudes).
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These three Results are not contained in this simulation run.
Shown as Example only.

DME Coverage Gaps
# | start Location End Location | Lengtn a1

Cumulative Critical Gaps

& | start Location End Location | Lengtn [HM]
User DMEs
# | Name | Lat/Lon | Range | Elevation [Ft] | Freguency Replaces: | Status

Figure 16-16: Results DME, Critical Gaps and User DMEs

e Available DMEs by Waypoints: Provides a list of the DME facilities relative to
waypoints.

RMAV-Pro™ Results for KDFW CLARE TWO DE\P

RWY 36L SID KDFW36L CLARE 20130729_1111 ¥
SID Level 2 DME/DME/IRU d Page 8 of 10
T7/29/2013 11:11:09 AM

DMEs Relative to Waypoints Return To Summary
Waypoint Waypoint DME List

Before After

KDFW3EL{AER) KDFW36L(DER]

KDFW3BL(DER) WPT1 CVE FUZ TTT

WPT1 MEGHL CVE FUZ TTT

MECHL MAVVS CVE FUZ TTT

MAVYS CLARE COY CVE FUZ TTT

Figure 16-17: Results Available DMEs by Waypoints
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16.4.7 Radar Analysis

Radar Analysis is shown in graphic form. Distance (as the simulation travels) in nautical
miles is plotted on the x-axis, and the y-axis displays the number of Radars providing
coverage for the flight. Radar Types selected for the simulation are displayed as well as
the Radars Used (i.e., acquired) during the simulation.

e Green: Indicates screening is within tolerance (i.e., one or more Radars are within
range).

e Red: Indicates screening is out of tolerance (i.e., no Radars are within range).
e Blue: Indicates screening tolerance is not being monitored while the simulation

aircraft is less than 500 ft AGL. This precludes the Radar simulation from
inadvertently failing during an initial ascent on departure or descent on approach.

RNAV-Pro™ Results for KOFW CLARE TWO DEP
RWY 36L SID KDFW36L CLARE 20130729_1111
SID Level 2 DME/DME/IRU Ve
7/29/2013 11:11:09 AM

Page 9 of 10

Radar Analysis Return To Summary

Settings: | Radar Types: ARSR and ASR

Radars Used:

10

10
15w
20N
25
30N
F5NIW
S0
45N

Figure 16-18: Results Radar Analysis
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16.4.8 Communication Analysis

Communication Analysis is shown in graphic form. Distance (as the simulation travels)
in nautical miles is plotted on the x-axis, and the y-axis displays the number of
communications facilities providing coverage for the flight.

e Green: Indicates screening is within tolerance (i.e., one or more radios are within the
coverage area).

e Red: Indicates screening is out of tolerance (i.e., no radios are within the coverage
area).

e Blue: Indicates screening tolerance is not being monitored while the simulation
aircraft is less than 500 ft AGL. This precludes the simulation from inadvertently
failing during an initial ascent on departure or descent on approach.

RNAV-Pro™ Results for KDOFW CLARE TWO D

Page 10 of 10

SID Level 2 DME/DME/IRU

RWY 36L SID KDFW36L CLARE 20130729_111 /
7/29/2013 11:11:09 AM $/

Communication Analysis Return To Summary

Settings: | Comm Types: Database and User

(UL (1]
S
gt
151t
it I
s Y
SN
k= A
SO
N

Figure 16-19: Results Communications Analysis
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17.0

RNAV-Pro™ requires the user to provide a flight plan via a Flight Plan Data Input File
(FPDIF) when conducting screening. The FPDIF is stored in a text file. Fields should be
tab-delimited (i.e., separated by tabs) with a carriage return entered following each line

Manually Creating a Flight Plan

(including the final entry). (See Table 9-1 and Table 9-2)

17.1

The FPDIF is a text file (see Table 9-1). Manual modification of an FPDIF may be

Manually Editing a Flight Plan

performed using any text editor (e.g., Notepad, WordPad).

Table 9-1
coumns 1| 2|3 4 3 g I [ ] 1 11 2] 13 14
TAR| WP | W | S50531.20] W | 11510, 1920|2200 | VWAV | 0 |FLY_OVER |DEGIDE| 17 | 99 | NORE
CER| WA | W | J03aaa | W | 1130823.6] 2233 | WAV | 160 | FLY OvER | DECIDE| CF [ 1.0 | NOKE
WR3| WA N | E0eades| W | 11520673136 3100 [ WhAV| 20 [FLY OVER |DECIDE| TF | 999 | NOKE
WRE[ WR | K| Jaietiea| W[ asana | S0 [vhAv| 250 | FLY BY |DECIDE| Tr | -39 | KOKE
wea| W N EEIAOT| W [ M5E208.49) 5000 | WNAY| 230 | FLY BY |DECICE| TF | -#8 [ WOKE
WEa) WA N | JEatais| W[ 11aa0a.ra] w0 [ VhAv| 250 [ FLY OVER |DECIDE| TF | -39 | NOKE
Table 9-2
Col. | Description | Units Comments
#
1 WP Mame TiA The name displayed when selecting “Show WP Names”® in the
Display Tab.
2 WP (placeholder) [ WP, IF, VM Standard WP - WP, Initial Fix - IF, Manual Termination - VM
3 /S Hemisphere [N Options: N - Morth, § - South.
4 WP Latitude Deg:Min:Sec.hSec Latitude degrees must be designated using 2 digits
(e.g., 38:12:34 32).
5 E/W Hemisphere | MNIA Options: E - East, W - West.
[§] WP Longitude Deg:Min:Sec.hSec Longitude degrees must be designated using 3 digits
(e.g., 098:12:34 32 not 98:12:34 32).
7 WP Altitude Feet Example:  FLZ40 would be entered as 24000,
] VMAN Logic MNIA Method aircraft used to arrive at this WP.
Options: STEP - Will STEP to altitude.
VNAV - Will VWAV to altitude.
9 IAS Knots Required Indicated Airspeed at WP.
10 WP Type TIA Options: FLY_BY or FLY_OVER.
11 Turn Direction [N Direction aircraft must turn at this WP to getto the nexd WP.
Switch Options:
LEFT - Force a leftturn at the WP.
RIGHT - Faorce a right turn at the WP.
DECIDE - The FMS will select a turn direction that will result
in the shorter turn.
MONE - Do not turn.
12 RMAN Leg Type TiA From this WP, use this leg type to arrive at the next WP.
Options:
CA - Course to an altitude.
CF - Course to a fix.
DF - Direct to a fix.
TF - Track to a fix.
VA - Heading to an altitude.
FA - Fixto an altitude.
13 Course to a Fix Deagrees.hDegrees* | If a CF leq is selected, the CF course MUST be given.
Value Enter —989 for other leg types.
14 RNP Value A Options:o.3,0.5, 1.0, 2.0

*Hundredth of a second

Figure 17-1: Column 14 changed Flight Plan Content
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18.0 Submit Reports

The Submit Report option from the Help drop-down menu allows the user to submit a
report to the FAA's Flight Systems Laboratory, AFS-450 in order to identify a problem
that the user has encountered with RNAV-Pro™ or offer a suggestion that will increase
the utility of RNAV-Pro™.

e Step 1: Supply User Information: Fill in all user information requested. This allows us
to contact you if more information is needed.

e Step 2: “Suggestion/Problem”: Indicate whether this report is a "Suggestion” or a
"Problem."” In the space provided, describe, in detail, any comments that you might
have. If this report is being submitted due to a problem, please provide all
information regarding the exact conditions which led to the problem, including, but
not limited to:

o0 Any non-default conditions (i.e., category of aircraft, wind values, etc.)

o0 Types of screening that were used (DME, Radars, Communications, etc.)

o If DME screening was used, all information that is relevant (i.e., minimum altitude
for DME check, assigned DME range or Standard Service Volumes, RNP and
flight mode, types of DMEs used, etc.).

o0 The information you provide will be used to recreate the problem so that a solution
can be found.

e Step 3: If a problem has occurred during a specific input file, please provide it here.
The contents of the input file will be copied directly into the file specified in Step 4.

e Step 4: Specify a path where this report can generate an output file. The file name
has already been generated for you.

e Step 5: Please Create an Email and attach the generated report file. Please send
email to: support@rnavpro.com or brad.nelson@faa.gov.
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Help

¥ Interactive Briefing
L) User Manual

E® Submit Report

....................

Instructions i Step | StepEI Step 3| Step 4| StepEI

Step 1: -
Fill i all information listed.
Thiz will allow us to contact

oLl if mare infarmation iz Full Marne
needed,

Organizatian
Step 2

Indizate whether thiz repart
iz a ""Suggestion' or a
"Prablem." In the space
provided, describe, in detail, Ermnail
any comments that you might

hawe. [f thiz repart iz being

zubmitted due to a problem,

pleaze provide all information

regarding the exact condition:

which led to the problem, j

Phone

Mext 5> |

Figure 18-1: Submit Reports
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19.0 Keyboard / Mouse Functions

Ctrl + Z

Ctrl Key plus Z key: Is an undo zoom function in the DrawSpace™Display.

5

Ctrl| + '\\:f;

Left mouse click + Ctrl Key: While displaying a ToolTip a left mouse click and Ctrl key
will lock the ToolTip into position on the DrawSpace ™Display. To close the ToolTip click
the X in the top right corner of the Tooltip. The frozen tooltip may be moved to any
location.

Move the mouse: Move the mouse over an item, facility, or flight track in the
DrawSpace™Display to generate ToolTip data. The ToolTip data box displays relevant
information regarding the item.

5
"
Double left mouse click: On the Red tab, Blue tab, or Gold tab in the
DrawSpace™Display will open/close the tool.

%,
W
Double left mouse click: On the Flight Plan Name in the Load Flight Plan window of the
Simulation module, Flight Plan vertical tab; will open the Flight Plan Editor.

£,
W
Double left mouse click: If the Flight Plan Name is too long to read in the Load Flight
Plan window of the Simulation module, Flight Plan vertical tab, the solution is to double
mouse click on the Flight Plan Name. This will open the Flight Plan Editor and the entire
Flight Plan Name can be read at the bottom of the editor.

Right mouse click over a specific item in the DrawSpace™Display (i.e., VORTAC,
Radar, Airport, etc.) opens a default popup menu with several options. This menu

provides the user with the following options:
e DME Settings - IOW: Title Tag identifying the facility (DMEs only).
e Enabled: This icon is a toggle switch that either enables or disables the DME facility.

When the facility is “Disabled,” it has a “Not Sign” drawn over the NAVAID icon and
the three-letter identifier is lined out on the DrawSpace ™Display (DMEs only).
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e Edit (DME, Radar, Airport, etc.): Opens a window which provides detailed facility
data. The “Convert to User” button automatically converts the facility to a User
facility, selects “User” checkboxes in the “Display Data Tool,” and shows the facility
as a “User” on the DrawSpace ™Display.

e Save Lat/Lon/Elevation: Opens a “Save As” window and allows the user to save the
latitude/longitude and elevation at a desired location.

e Copy Lat/Lon/Elevation: Copy’s the Lat/Lon/Elevation to the clipboard.

DME 5Settings - BYP

+ Enabled

4 Edit DME

5z save Lat/Lon/Elevation to fie
[ Copy Lat/Lon/Elevation

Figure 19-1 Right Mouse Click over a Specific Item in the DrawSpace ™ Display

|
¥

Alt Key + Left mouse click: Centers the DrawSpace™Display at the mouse location.

2

Right mouse click over a random location on the DrawSpace™Display opens a default
popup menu which allows the user to:

e Zoom: Opens a Zoom window and allows the user to activate the mouse to identify
the Lat/Lon on the DrawSpace™Display.

e Clear User Data: Selecting this option clears any User Data from the
DrawSpace™Display and the User Data window.

e Save Lat/Lon/Elevation to file: Opens a “Save As” window and allows the user to
save the latitude/longitude and elevation at a desired location.

e Copy Lat/Lon/Elevation: Copy’s the Lat/Lon/Elevation to the clipboard.
e Clear Flight Track(s): Clears a flight track that has been run.

e Clear Loaded Route(s): Clears a flight plan route that has been loaded.
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, Zoom
| % Clear User Data

5= save Lat/Lon/Elevation to file
[ Copy Lat/Lon/Elevation

Clear Flight Track(s)
Clear Route(s)

Figure 19-2: Right Mouse Click over a Random Location on the DrawSpace ™Display

v
Right mouse click over a Waypoint on the DrawSpace ™Display opens a default popup
menu with three options. This menu provides the user with the following options:

e Edit Waypoint: Opens a window which provides detailed waypoint data. The
“Convert to User” button automatically converts the waypoint to a User waypoint,
selects “User” checkboxes in the “Display Data Tool,” and shows the waypoint as a
“User” on the DrawSpace™Display.

e Save Lat/Lon/Elevation to file: Opens a “Save As” window and allows the user to
save the latitude/longitude and elevation at a desired location.

e Copy Lat/Lon/Elevation: Copy’s the Lat/Lon/Elevation to the clipboard.

BRADD

A Edit Waypoint
[1'_1 Save Lat/Lon/Elevation to file

ﬂ. Copy Lat/Lon/Elevation

Figure 19-3: Right Mouse Click over a Waypoint on the DrawSpace ™Display
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20.0 LAAS/GBAS

The U.S. version of the Ground Based Augmentation System (GBAS) has traditionally
been referred to as the Local Area Augmentation System (LAAS), however the FAA is
adopting the term GBAS to be consistent with the international community.

: Reference: Navigation Programs - Ground Based Augmentation System (GBAS)
= FAA-E-2937 Category |, Local Identify Area Augmentation System Ground

Facility.

e Local reference receivers are located around an airport at precisely surveyed
locations. The signal received from the GPS constellation is compared to the
surveyed location and sent to a central location at an airport.

e This data is used to formulate a correction message which is transmitted to users via
a VHF Data Broadcast (VDB). A receiver on the aircraft uses this information to
correct the GPS signals it receives. This information is used to create an ILS-type
display for landing purposes.

e Coverage Volume: The GBAS Ground Facility (GGF) approach coverage volume is
defined to be the volume of airspace where the GGF meets the signal strength,
accuracy/integrity, continuity, and availability requirements of this specification. The
GGF will provide the level of service necessary to support Category 1 operations to
all runways at a given airport. The VDB is required to broadcast an Omni directional
signal to accommodate terminal and surface navigation, surveillance, and other
users requiring Position, Velocity, and Time (PVT) information, but may be limited by
the existence of terrain or obstacles on or around the airport.

e Approach Coverage Volume: When the installed on-channel assigned power is set
to the lower monitor limit, the GGF shall meet the minimum field strength
requirements for each Category 1 approach.

e Approach: coverage volume shall be:

o Laterally beginning at 450 ft each side of the Landing Threshold Point (LTP) or
Fictitious Threshold Point (FTP) and projecting out + 35° either side of the final
approach path to a distance of 20 nm from the LTP/FTP.

o \Vertically, within the lateral region, between 10,000 ft Above Ground Level
(AGL) and the plane inclined at 0.9° originating at the LTP/FTP and down to 50 ft
above the runway.

e Missed Approach coverage volume shall be:

o Laterally + 1.0 nm either side of the runway centerline from the approach end of
the runway to 4.0 nm beyond the departure end of the runway.
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o Vertically, within the lateral region, between 10,000 ft AGL and the plane inclined
at 0.9° above the horizontal plane and passing 50 ft above the LTP/FTP level
along a horizontal plane to the Flight Path Alignment Point (FPAP), then
continuing along a horizontal plane inclined at 0.9°.

0 Missed approach coverage may be affected by the sitting of the VDB antenna.

Approach Coverage Requirement

FAA E 2037
September 21, 1990

T \
. i — . )
- ﬂ.——————————————nuwpn
WY
P Vs
[ETTT1
———__'J_cl FRAP 151 — ____I_
i Ty - >
f e

Prafis View

LAAS/GBAS Ground Facility Coverage Volume

Max. field strength coverage exclusion area

Not to exceed 200 meter radius about VDB antenna

=\

=

Min. field strength coverage exclusion area

)
\l’ g 400 m l//’_’/’/\ 09"
Bt
/P l— l.‘m\Ab‘ Eath
DRAWING NOT TO SCALE VDS Astenns | ———————— —P

Figure 20-1: LAAS/GBAS Ground Coverage
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Mame: E
LAAS Station Latitucke: M 357 44' 14 76"
---------------------- Longitude: v 817 1' 23.13"
IC: LAASS Aftitude: 12999
Latitucle: M 35" 44' 19.65" 145 50
Longitude: W §1° 33" 46.50" Wi Type: Fly Over
Elevation: 3000.0 Ft Direction: Straight
Fange: 23.0 kK Leg Type: TF

Latitude: M 357 44' 20.74"
Longituce: W 31" 49' 16 58"
Time: 1004

Altituce; 12999.00

|5 50.00 Kz

Ground Speed: 61.00 Kis
Courze; 89677

Travel Distance: 17.01 MM The “Get Lat/Lon From DrawSpace” icon

Lass LAASS . .

activates the mouse allowing the user
identify center of the circle and automatic
enter the lat/lon.

Figure 20-2: LAAS/GBAS Simulation Settings ToolTips
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