CELEBRATING 70 YEARS OF

PANS-OPS Flight Procedure Design Training qu CAAs

23 August — 03 September 2021




2 CELEBRATING 70 YEARS OF
&7 ‘ ICAQO  UNITING AVIATION THE CHICAGO CONVENTION

Introduction i




LOACI.,, °
Jgrf.:':\'u

ol g
.

L

iy !\}

African Flight Procedure Programme ,AFPP;

J Navigation basics

[ What is an Instrument Flight Procedure?
 Flight procedure typology

 Flight procedure design characteristics
J Regulatory framework

[ Procedure design actors

 Flight procedure deliverables

© 2021, African Flight Procedure Programme 3



iy | Navigation basics

African Flight Procedure Programme (AFPP)

J Navigation is performed using a navigation information (guidance):

®Visual information: Visual navigation;
® Radio information provided by a facility: Instrument navigation:
= Conventional navigation:
* Ground navaids with specific coverage;
* For aircraft suitably equipped;
* Guidance information:

v Position from/to facility, distance, slope, etc.
= Performance-Based Navigation:

* Ground or space-based navaids, autonomous systems
* For aircraft suitably equipped;
* Guidance information:

v Position, distance, time, slope, etc.
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bk Navigation basics
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Navigation principle

Waypoints

VOR / NDB
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r | What is an Instrument Flight Procedure?
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K Instrument Flight Procedure (IFP): Set of protected trajectories of an
aircraft flying according to IFR rules.

A Why do we need protection (Protection area) ? Because of...
#The obstacles and constraints along the route;
®The inaccuracy of the navigation facilities
#The inaccuracy of the aircrafts receivers;
@ The ability of the pilot;
®The wind effect;
& Etc.
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G | What is a Flight procedure?
W
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Protection area: 3 D Tube in which a flying aircraft can be located
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il What is a Flight procedure?
vy
%

[ Protection of the trajectories mainly based on:

® Nominal trajectory;
& Aircraft parameters: 5 categories of aircraft;
# Facilities accuracy;
“ Fix tolerances;
®Wind condition.
 Terminal area fixes:
@ |nitial Approach Fix : |IAF;
® Intermediate approach fix : IF;
# Final Approach Point/Fix : FAF;
® Holding Fix  HF;
® Missed APproach Point : MAPt;
®Turning Altitude/Point + TA/TP.
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What is a Flight procedure?
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i Flight procedure typology
s’
African Flight Procedure Programme ,AFPP;

 Many possible classifications:

@ Visual procedures vs instrument procedures;
# Conventional vs PBN.

O Flight procedures are design for all phases of flight:

@ En-route phase En-route procedures En-route charts

@ Arrival phase Arrival procedures STARs chart

& Omnidirectional arrival

& Approach phase Approach procedures (IAP) Approach charts (IAC)
& Visual approach procedures

@ Departure phase Departure procedures SIDs chart

& Omnidirectional departures

® This training will focus on conventional Arrival, Approach and departure procedures.
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|IAP classification Navigation type Operational name Minima line
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r | Flight procedure design characteristics
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d Flight procedures are designed under specific criteria for each
segment:
& Minimum, maximum and optimum values:
* Length;
= Slope or gradient;
= Speed;
® Bank angle;
® Protection parameters;
®Turn angles;
# Connection rules with the other segments;
& Etc.
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iy Regulatory framework
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J1CAO regulation:
®Doc. 8168 — PANS-OPS;
@ Doc. 9905- RNP AR;
# Doc, 9906- Quality Assurance;
& Doc. 8697- Aeronautical chart;

& Airspace design docs: Doc. 9931-CDO, Doc. 9992-Airspace, Doc. 9993-
CCO;

& Etc.
[ National regulation as applicable.
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Procedure design actors
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Figure 1. Participants in the development of an IFP.
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| Flight procedure deliverables
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A The final product of flight
procedures:

& Aeronautical charts;
" Instrument approach chart;
= SIDs of STARs chart;

AERONAUTICAL CHART MANUAL cf Chagter 7.11

specmen crart 1Y

INSTRUMENT AERODROME ELEV 30 m
APPROACH HEIGHTS RELATED TO
CHART — ICAO THR RWY 27L — ELEV20m

DONLON/Intl (EADD)
RNP W RWY 27L

= En-route chart;

TABULAR DESCRIPTION
. Etc. RNP W RWY 27L
T P -] G e [~ =l PR e ) I
LY L 3 [T

@ A coding table (PBN) and finally 3 B 3 i -7
we | ¥ Joew] - [ - | - [ - [om | - | - [ wewen
A s tn d t b ee | w ] ooax | o] - T % | s | - ] I e aech
¥"A navigation data base. e T
1 3 DD - - +8000 - S APCH
-~ OCe0 - ! w o - NP APCH
3 R PRRRET) LE3 ety - -yin MNP APCH
et Ry FERRET £ 7 - - - NS APCH
™ o DDA - - = e AECH
40 DDSOS . 170 T o . ™) T APCH
L oUCLY - [ Mg +1200 - NS APCH
e " pucLy - 202828, - 1200 N APCH

1) Ths wska & prowised 3y rxdatry.

WAYPOQOINT LIST

© 2021, African Flight Procedure Programme

2

)
8
0
/

UNAU PROF ILE
2700 FPm 4.3°
285/ FL219
2000 FPm 2.8°
285/ FL250

2737 FL2S58

—1908FPm -2.8°
273/ FL218

1800FPM 2.9°
2737 FL187

FORECAST»

RTE  DEFe  LEGS | PROG

c  PMGm WAV HOLD | FX

B

c
J
Q
X

|
P
‘:‘w\‘

15



North American South American ICAO Western and European and Middle East Eastern and Asia and Pacific

Central American (SAM) Office Headquarters Central African North Atlantic (MID) Office Southern African  (APAC) Office
and Caribbean Lima Montreal (WACAF) Office (EUR/NAT) Office Cairo (ESAF) Office Bangkok
(NACC) Office | Daka Paris Nairohb

MexicoCity

Questions:

Alexandre DAMIBA
adamiba@icao.int
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