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¢ Facility & Fix
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FACILITY & FIX

» Facilities may include
» VOR
> NDB
> DME
» LOC

» E.g. VOR provides radials (based on Magnetic North) that can
be identified by the aircraft for tracking or crossing

» Aircraft can fly along a radial ‘to’ or ‘from’ the facility (Tracking
Radial)
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FACILITY & FIX e

> Fixes are geographical points identified by navigation by the aircraft

» Fixes can be identified by
» Facility (Fly-over a facility)
» Intersection of 2 radials or bearings
» VOR/DME etc...
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FACILITY & FIX
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FIX TOLERANCE AREA

* The fix tolerance areas are formed by the boundaries obtained
from system use accuracies of the homing and intersecting

radials (or arcs as appropriate) with respect to the nominal fix
position.

* The size of the fix tolerance area is dependent on the distance
of the fix to navigation aids.
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FACILITY & FIX

Non-collated facilities

VOR/DMg#ix
tolerang® area Nominal
Nominal fix Fix tolerance area
fix / ona trapk using
. intersecting radial
. , or bearing
Flight £ N\ ) VOR or NDE
direcfion ~ N\ or
[~
Intersecting radial or
bearing accuracy
~~
Angle of
divergence ~ N\
(max 23°) X
VOR/DME
or
NDB with DME
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FACILITY & FIX

Non-collated facilities

VOR/DME fix
tolerance area Nominal

Nominal / fix Fix tolerance area
fix / /

on a track using
/

intersecting radial
ebearing
( ) VOR or NDB

Flight
direction

‘ ,
\ ntersecting radial or
\\

RN accuracy

Angle of
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(max 23°) ()
VOR/DME
or
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FACILITY & FIX

Collocated facilities

VOR/DME fix

tolerance area
VOR/DME

Flight
direction

Intersecting radial accuracy

DME
accuracy

VOR/DME fix tolerance area

Direction of flight on D
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FIX TOLERANCE

* Fix tolerance is a distance measured along the nominal track
and relative to the nominal fix position. It is defined by the
intersections of the nominal track with the earliest and latest
limits of the fix tolerance area, measured along the nominal
track.

* The tolerance is expressed as a plus or minus value around the

nominal fix.
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FIX TOLERANCE -

* Facility (Fly-over a facility)

VOR

Along Track Tolerance (ATT) of the Fix = h * Tan50° (1)
Calculate ATT (in NM) if h=4000ft
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FIX TOLERANCE

» Overhead Facility Tolerances:

VOR NDB
Cone Effect Angle 50° 40°
Entry into Cone +/-5° +/-15°
Tracking through Cone +/-5° +/-5°
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FIX TOLERANCE

» Overhead Facility Tolerances:

Fix Tolerance Area

Side lobes

Main lobe

ckifpg through Cone /

180°

Entry into Con;

Back lobe
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AT
FIX TOLERANCE

VOR position fix tolerance area construction.

* 1) draw a circle with centre on the VOR and a radius of zV: zV = h tan a
(zZV and h in km)

where ais 50° (NDB:40 ° ); and h the height above the facility;

* 2) draw the parallel lines at a distance qV =zV sin 5° on each side of
the inbound track;

* 3) draw two lines making an angle of 5° with the preceding lines 2) on
the points “V2” and “V4”; and

* 4) locate points “VI” and “V3” at the intersections of the lines 3) and the
circle 1).
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FIX TOLERANCE

Cone
effect area

— V3X

Position fix
tolerance area

D\ |

Track of maximum

Inbound holding track
or intended entry track

LIzt

V4

Track of maximum
left tolerance

z\ = Radius of VOR cone

4

15 June 2026

Figure I-2-2-3.

Fix tolerance area overhead a VOR

ICAO APAC FPP

Page 17



FIX TOLERANC

Intersecting tolerance

Tracking Tolerance

Fix tolerance area

Nominal Fix

VOR
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FIX TOLERANCE

h L L

» Tracking & Intersecting Fix Tolerances:

VOR NDB
Tracking Tolerance 5.2° 6.9°
Intersecting Tolerance 4.5° 6.2°

Reference: Table I-2-2-1
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FIX TOLERANCE

* System use accuracy is formed by
considering the components of
each navigation system’s
tolerance at 95% values and
combining them by the root sum
square (RSS) technique.

. Eg. VOR

Component

System use
accuracy of
facility NOT
providing track

System use
accuracy of
facility
providing track

Ground System | £3.5 +3.5
Monitor +1.0 +1.0
Receiver +2.7 +2.7
FTT +2.5
Total +4.5 +5.2
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AT
FIX TOLERANCE

» Fix defined by VOR/DME:

DME TOL = 0.25NM + 0.0125*D

If D=12NM
5.2° \
Z1X +(
VOR/DME
0.4NM ﬁ\/
0.4NM
Note: When the DME is not co-located with the navigation facility, the maximum

angle between the track & a line through the DME facility is 23°
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PROTECTION AREA FOR VOR AND NDB

* The values for protection areas are based on the system use
accuracies (2 SD) and are extrapolated to a 3 SD value (99.7
per cent probability of containment).

* VOR splay =7.8"
* NDB splay =10.3"
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ROTECTION AREA FOR VOR AND NDB
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NORMAL FIX TOLERANCE
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NORMAL FIX TOLERANCE

(

VOR/DME
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OBSTACLE CLE

ARANCE AREA
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OBSTACLE CLOSE TO A FAF OR SDF

—»{ Fix tolerance area }47

Minimum obstacle i ‘
clearance altitude/height |

MOC

.

Obstacles in this area need not be considered in
determining OCA/H after passing the fix

19

Ss,
&
gf’e )
%
7 7

OCA/H

<—Max 9.3 km (5.0 NM)—>»

15 June 2026 ICAO APAC FPP Page 27



15 June 2026 ICAO APAC FPP Page 28



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

Central American  (SAM) Office Headquarter  Central African Nerth Atlantic (MID) Office  Southern African  (APAC) Office
and Caribbean Lima Montreal (WACAF) Office  (EUR/NAT) Office  Cairo (ESAF) Office Bangkok
(NACC) Office \ Daka Paris Mairob /

ICAO Asia Pacific Flight Procedure
Programme (APAC FPP)

Co-located with ICAO APAC Regional
b Office(RSO) in Beijing China

et’s Focus/Propose/ lan
Together .
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