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Outlines 

1. Approach segments

2. Nominal segment specific features

3. Protecting a segment
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Approach segments
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Nominal segment specific features

 Beginning and end of the segment

 Shape :
Straight segments, arcs?

 Track guidance?

 Applicable altitudes;

 Indicated airspeed (IAS);

 Minimum, optimum, maximum
values: length, slope/gradient, bank
angles (for turns);

 Alignment criteria between two
consecutive segments.
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At a fix:

Overhead station

Intersections of information

Intercepting an information

At an altitude;

At the end of a turn.
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Starting point/ending point or condition

At a waypoint:

At an altitude.

Conventional PBN 
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Conventional:
Straight segments:

 Guided (VOR, NDB, LOC)
 Non-guided: Dead reckoning segment

(DR);
 Combined guidance (ILS)

Curved segments:
 DME Arcs (guided)

Complex entity:
 combination of guided and none

guided parts;
 Racetrack;
 Reversal turn.
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Nominal segment specific features

PBN:
 Generally guided and straight:

 between two waypoints;

 Curved: RF turns, etc.

 Non-guided (partially):

 Missed approach and departures

Shape 
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Mix of guided and non-guided segments
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Applicable altitudes

 Three types of altitudes:
Maximum altitude (for a segment):

 Defined by the procedure designer;
 For the protection of a turn for e.g.
 Impacts the true airspeed, wind, turn radius, fix tolerance …

Procedure Altitude (PA) for a fix:
 Defined by the designer for operational needs;

Minimum Obstacle Clearance Altitude (MOCA):
 MOCA = Altitude of controlling obstacle + MOC
 Should be only rounded up
 MOCA rules:

• MOCA of preceding segment≤ MOC subsequent segment
• MOCA ≤ PA
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Indicated Airspeed (IAS)

© 2021, African Flight Procedure Programme 10



African Flight Procedure Programme (AFPP)

© 2021, African Flight Procedure Programme 11

Segment vertical profile

S𝑙𝑜𝑝𝑒 =
(𝐴𝑙𝑡𝑖𝑡𝑢𝑑𝑒 1 −𝐴𝑙𝑡𝑖𝑡𝑢𝑑𝑒1)

𝐿
Gradient = Slope*100

Notes:
 Slope is a tangent
 Gradient is expressed in %
 Both are computed for descending

segments (value is 0 for flat
segments)

 May be expressed in rate:
 Rate = altitude/time (ft/min)

Slope versus gradient

Altitude 1

Altitude 2
L
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Protecting a segment

Parameters used to draw the protection area:
Nominal path;

Fix tolerance;

Flight technical tolerances (FTT);

Maximum altitude;

Range of IAS (maximum, minimum)

Wind effect;

Turn radius.
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Protecting a segment

All nominal segments protected horizontally:
Protection area (Statistical or additive methods):

 Primary area and

 Secondary area.

and vertically:
Minimum Obstacle Clearance (MOC):

 Different MOC values for each type of segment;

 Full MOC applied in primary area

 Decreasing MOC (linearly in secondary area);

 For guided tracks, Area Width (AW) of primary = AW of secondary
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Depends on 

aircraft speed

y

xa a

Beware of minimum 

IAS effect

(Reversal turn)

Additive Method
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Primary area

MOC

Secondary area Secondary area

MOC

Minimum altitude
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MOCA and MOC calculation

Obst 1

Obst 2

D1
D2

MOC for Obst 1 = ( D2/D1) x Full MOC

MOC for Obst 2 = Full MOC

MOCA = Max [ AltObst + MOC for Obst ]
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Protection of the turns

Turns are transitions between two segments:
Specific methods

Need creation of additional protection area;

Applicable MOC;

Nominal turn assumed to be flat during the turn.
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Comprehension check

How many segments do you have in an approach procedures:
3 segments;

4 segments;

4 or 5 segments;

5 segments

Which MOC value do you apply ?
In primary area?

In Secondary area?

List the methods used for the segment protection.
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An African FPP customized for Africa by Africa
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Questions:
Alexandre DAMIBA 
adamiba@icao.int

mailto:adamiba@icao.int

