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Summary

VVDepartures™is a self-contained PC-based safety training program for Air Traffic
Controllers. Specifically, it teaches the management within the terminal area of
departing traffic from a single-runway aerodrome. This includes identification and
processing of arriving and departing aircraft to an exit gate, clearing them for climb and
providing separation with inbound aircraft. Note that this is a surveillance course and
does not cover considerations required in performing the Tower function.

Context

VVDepartures™is an extension to the traffic processing and sequencing training provided
in the VV Approach™ (VVA) course which is the ideal starting point for training in Terminal
Area control. Apart from managing circuit traffic, VVA focusses entirely on arrivals. In
many ways, the processing of departures is a far easier proposition, especially when the
aircraft are of similar performance types. The challenge increases when low performance
aircraft are involved and also when arrivals and departures are processed
simultaneously, which is the case at many aerodromes. All aspects of these
configurations are covered in depth in VVDepartures™.

The final exercises in VVD present very realistic simulation of Approach/Departures
operations at a busy aerodrome and are perfect preparation for continued training on
real-world Terminal Area airspace. The is the capstone course in Visual Vectoring’s range
of surveillance-based ATC training courses.

Applicability

The course is suitable for use by ANSPs and ATC training providers for delivery to ab
initio trainees who have completed the VV Approach” course. It may also be used for
Colleges and Universities as part of a generalist ATC familiarization course, or as
preparation for a career in ATC. VVDepartures™is also very well suited to prepare
experienced candidates for a transfer to working in a busy Terminal Area environment.

Delivery

The course may be delivered in an on-site laboratory or computer lab, or from the Control
Zone", our cloud-based Learning Management System. These modes of consumption are
suitable for instructor-led, supervised, semi-supervised and self-directed learning.
VVDepartures™is completely self-contained, and includes instructional content and
demonstrations supported by practical simulation exercises. Performance data is
uploaded and stored in the Control Zone™, allowing monitoring of student performance
and the generation of reports and visualizations.

Training content may be consumed on any device. Simulation requires a PC with
Windows 7 or later (English language version).
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The Learning Process

The task of processing departing traffic as described, requires a solid understanding of
aircraft performance, standard phraseology and required interface actions. Building on
this foundational knowledge is the ability to visually interpret traffic scenarios, to make a
traffic management plan organised strategies and then to apply correct control actions
to achieve the required outcomes.

The VVDepartures™course teaches students how to perform these complex, time-
sensitive tasks through a structured set of learning steps that enable students to
establish essential skills in a manageable way. Each step begins with a lesson that
teaches the context and application of a particular technique, followed by a
demonstration of its practical application. These skills are then reinforced by practice
simulation exercises designed to target what has been learned.

Finally, the student can review training content and perform practice simulation as
needed before proceeding to the next learning step. Instructors can assist with this
through access to participation and performance metrics automatically recorded by the
VVSIM simulator.

The Visual Vectoring learning process used in all our courses is depicted in the diagram
below.

( _ Y\ ¢ Demonstration N )
e Skills are e Skills are
taught in e Skills are practised in
lesson demonstrated simulator
content in demo exercises

i movies
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Customisation

Teaching and simulation is presented on a neutral platform designed to generalise the
learning process. The phraseology used is as specified in ICAO Procedures for Air
Navigation Services - Air Traffic Management documents (Document 4444) and Manual
of Radiotelephony (Document 9452).

Simulation on local airspace, and customisation of the interface functions is available
and requires the assistance of local training experts.

Course Structure

The VVDepartures™ course consists of four modules, each containing several lessons,
demonstrations and simulator exercises:

Introduction to Departures

This module covers the airspace in use, SID procedures, selection of Departure
Instructions, phraseology, and the required interface interactions for departures
processing. It contains one hour of instructional content and up to three hours of
simulation.

Jet Departures

This module presents a series of scenarios involving jet departures operating on
Procedural and Radar SIDs. An emphasis is placed on traffic projection and the
application of robust techniques to assure separation so as to process aircraft from liftoff
to the departure gate. This module contains two hours of instructional content and up to
three hours of simulation.

Mixed Departures

This module extends the skills acquired in the previous module to include the processing
of traffic with lower performance profiles. Robust skills in planning and traffic project are
reinforced. This module contains one hour of instructional content and up to four hours of
simulation.

Combined Traffic

In this module, arriving traffic is added into the scenarios, with lessons explaining the
visualisation, projection and prioritisation skills required to manage an inbound sequence
and conflicting outbound traffic. The attendant simulation exercises are a culmination of
the VVA and VVD courses and provide graduates with a comprehensive set of skills to
carry intfo TMA sector training.

This module is the culmination of the VVApproach™and VVDepartures™ courses,
equipping graduates with a range of intractable skills required to manage complex
traffic with the Terminal Area.
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Simulation

The Visual Vectoring simulator (VVSIM) emulates a modern radar workstation and
provides a very realistic teaching and practice platform. It is designed as a teaching
simulator, and contains functionality to provide dynamic and post hoc feedback to the
student to improve performance

The simulator’s principal features include:

e PC-based. Laptop machines are ideal and low-cost machines are adequate

e Speech Recognition operation with synthesised aircraft replies.

e Realistic pilot prompts: Illogical control instructions are queried.

e Variable clock speed from x0.5 to x2.

¢ Instant clock speed change between x1 and x2 (F keys) to minimise ‘dead’ time.

¢ Clock may be paused and backstepped to afford re-processing and correction of
situations not ideally handled.

e Electronic measurement of bearing and range.

e Conflict alerts.

e Conflict prediction tools.

e  Graphic route function.

e Aircraft callsign text display.

e Route alerts.

e J-Rings.

e Electronic flight progress strips.

e On-screen text.

e Label display of aircraft callsign, type, Mode C Level, Cleared Level and
groundspeed. Other data can be manually entered.

e Coordination prompts.

e Customisable interface (HMI).

e Aircraft speed performance prompts.

e Performance evaluation: The distance spacing achieved between pairs of landing
aircraft is displayed and recorded for later analysis.

e Display of an aircraft’s current Indicated Airspeed and the maximum and
minimum speeds it can accept at its present distance from touchdown.

e  Full mouse control for use when speech is not convenient.

e Performance measurement built-in and uploaded to the Control Zone LMS.
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Skills Taught

The following skills are covered in the VVDepartures™ Course.

. Issuing a release instruction.

o Identifying aircraft on departure.

o Conducting an altitude check and verification.

. Issuance of climb instructions

o Pressure setting issuance.

o Aircraft performance assessment.

. Termination of services for aircraft leaving controlled airspace.

. Processing traffic to assure terrain clearance.

o Separating successive departures of similar performance characteristics.

o Separating successive departures of differing performance characteristics.
o Separating arrivals and departures without compromising descent profiles.
o Workload management.

o Interface usage.

o Information delivery.

Availability

VVDepartures™is currently available for evaluation through the Control Zone™ LMS.
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Screenshots

Main Display

x

Announcements
> Introduction
> Jet Departures
> Mixed Departures
v Combined Traffic
O Lesson Combined Traffic Part 1

» Exercises: Combined Traffic

Student Tracking

O Firstname * / Last name Last in course

O AA Ahmed Ali Friday, 19 April 2024,
1:06 PM

| BY Ben Yeung Friday, 19 April 2024,
1:07 PM

O g Carmen Beltran Friday, 19 April 2024,
1:07 PM

O py Dalervarma Never

VV Departures

Course Settings Participants Grades Reports More v

Announcements

> Introduction
> Jet Departures
> Mixed Departures

> Combined Traffic

Completion Progress

O Exercise CT04
Not completed Q

O Exercise CT03
Nat completed Q

O Exercise MDO03
Not completed Q
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Lesson: Strip Display

Receipt of ATC Clearance Outbound

Strip Progression: 4

Boarding passengers, fueling

. . . Receipt of Taxi Clearance
Finally, having processed the aircraft

through the TMA, Departures hands the

aircraft to the next sector. > .
Taxying, lining-up, taking-off
A ARMY33 EC35 D3R 015
£} GOMEZ ELDER YUNGA 024

The strip becomes Post-controlled

(grey) and, after a few minutes, will be Becomes Airborne A JOYIB)  MAg0 09P 015

automatically removed from the strip <\ GOMEZ KYTER CRIMP 069

UL CXAB40  B789 O9R 015
Airborne and controlled by " GOMEZ HILDA CAPER 089
Departures

So, in general, an aircraft’s strip will

appear at the top of the window,

progress downwards to the bottom, and Handoff to Next Sector

finally be removed.

Airborne and controlled by
EST, STH, NTH or WST

Slide 21

Lesson: Standard Instrument Departures

Procedural SID Detail

Bearings are Magnetic
SPEED Distances in Km
MAX IAS 250KT Elevations in meters ANISL
For an aircraft planned to commence its BELOW 3,000M
outbound route from CRIMP, the runway 09 ;?3';{?1““
SID gives the following instructions: NOT TO SCALE E14030.5°

—— 090° —— @ MAGIC (56VV)

i $020° 162"
1. Track 090° to GOMEZ / Tige ‘Q‘O
23

2. Track 193° to KYTER .
KYTER G1VV)
3. Track 114° to CRIMP $020° 23.6° /

B9 @)

MSA
At this point the SID procedure has been -

completed and the pilot then flies in
accordance with the clearance received

o - CRIMP (56VV
prior to taxi. e

$020° 30.5°
El40°433°

Slide 13
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Lesson: Separation

Using Mode-C Levels for Separation continued

The question could be asked ‘why not simply allow both aircraft to climb and allow the crossover to happen?’. In
cases like this of large performance difference — A320 vs €172~ the following aircraft will rapidly out-climb the
leading one.

Separation would rely totally on the aircraft profiles — altitude gained vs km travelled or minutes climbed. This is
called Profile Separation and it is NOT allowed. There is no way of knowing whether the jet’'s Mode-C level will
be 400m above the Cessna when radar separation is lost, because that aircraft’s altitude is also changing.

Separation must always be planned and assured, not just allowed to happen. The next slides shows two more
examples of Profile Separation.

Slide 22

Lesson: Combined Traffic

vvdepartures’

310 320 330

| The SID/STAR crossing points continued: I

A window of opportunity exists to vector a departing aircraft for a 90° cross ahead
of an arrival when an untouched option ceases to be available. An example of this
is when the departure has passed an AIM Behind heading in the turn at GOMEZ.

The square cross ahead manoeuvre is also very handy for resolving situations in which aircraft on SID
may, for any reason, not clear the inbound aircraft’s flight path in time. The crossing point is moved.

Finally, any departing aircraft that cannot cross ahead of an inbound one is vectored for a pass
behind. This situation should be recognised and the turn issued before the turn at GOMEZ.

Slide 7
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Simulation: Jet Departures

6:09:31 UAE884 Track Direct BONGO

CDG140 B738
0507060 0693

pr, HKE704  A320 O9P
1," GOMEZ KYTER KLUTE

A CSC418  A332 (0SP
£ GOMEZ MAGIC EBR

A CHH523  B737 OSR
"~ 09SID CRIMP INSET

RAD 130.0

06:17:10 POLICES Left 180 Released
MOVE  Inbound  CLOSE

A OKA2756 B738 27R
“} 27SIDCRIMPINSET ~ 4472

27R H180

RAD 130.0
TWR 120
\, 271

RWY: 27 KAL202 B773H
WIND: 250/5-8MPS _ 041v021 0692
VIS: 9999 )
CLD: 030
TMP:
QONH:
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