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APPROACH LIGHTING SYSTEMS

1 Types and characteristics

1.1 The specifications in this volume provide for the basic characteristics for simple and
precision approach lighting systems. For certain aspects of these systems, some latitude is
permitted, for example, in the spacing between centre line lights and crossbars. The
approach lighting patterns that have been generally adopted are shown in Figures A-7and
A-6. A diagram of the inner 300 m of the precision approach category Il and Il lighting
system is shown in Figure 5-10 of Subpart H of ECAR Part 139.

1.2 The approach lighting configuration is to be provided irrespective of the location of the
threshold, i.e. whether the threshold is at the extremity of the runway or displaced from the
runway extremity. In both cases, the approach lighting system should extend up to the
threshold. However, in the case of a displaced threshold, inset lights are used from the
runway extremity up to the threshold to obtain the.,specified configuration. These inset
lights are designed to satisfy the structural requirements specified in Subpart H,
139.323(a)(8), and the photometric requirements specified in Appendix 2, Figure 2.1 or 2.2
of ECAR Part 139.

1.3 Flight path envelopes to be used in designing the lighting are shown in Figure A-4.
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Figure A-6. Flight path envelopes to be used for lighting design for category I. IT and IITI operations
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Figure A-7. Simple approach lighting systems

2 Installation tolerances

2.1 Horizontal: The dimensional tolerances are shown in Figure A-8.

2.2 The centre line of an approach lighting system should be as coincident as possible
with the extended centre line of the runway with a maximum tolerance of +[1 15'(]

2.3 The longitudinal spacing of the centre line lights should be such that one light (or
group of lights) is located in the centre of each crossbar, and the intervening centre line
lights are spaced as evenly as practicable between two crossbars or a crossbar and a
threshold.

2.4 The crossbars and barrettes should be at right angles to the centre line of the approach
lighting system with a tolerance of + [130'(1, if the pattern in Figure A-8 (A) is adopted or
+ [12°, if Figure A-8 (B) is adopted.
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2.5 When a crossbar has to be displaced from its standard position, any adjacent crossbar
should, where possible, be displaced by appropriate amounts in order to reduce the
differences in the crossbar spacing.

2.6 When a crossbar in the system shown in Figure A-8 (A) is displaced from its standard
position, its overall length should be adjusted so that it remains one-twentieth of the actual
distance of the crossbar from the point of origin. It is not necessary, however, to adjust the
standard 2.7 m spacing between the crossbar lights, but the crossbars should be kept
symmetrical about the centre line of the approach lighting.

2.7 Vertical : The ideal arrangement is to mount all the approach lights in the horizontal
plane passing through the threshold (see Figure A-9), and this should be the general aim as
far as local conditions permit. However, buildings, trees, etc., should not obscure the lights
from the view of a pilot who is assumed to be 1° below the electronic glide path in the
vicinity of the outer marker.

2.8 Within a stopway or clearway, and within 150 m of the end of a runway, the lights
should be mounted as near to the ground as local conditions permit in order to minimize
risk of damage to aeroplanes in the event of an overrun or undershoot. Beyond the stopway
and clearway, it is not so necessary for the lights to be mounted close to the ground and
therefore undulations in the ground contours can be compensated for by mounting the
lights on poles of appropriate height.

2.9 It is desirable that the lights be mounted so that, as far as possible, no object within a
distance of 60 m on each side of the centre line protrudes through the plane of the approach
lighting system. Where a tall object exists within 60 m of the centre line and within 1 350
m from the threshold for a precision approach lighting system, or 900 m for a simple
approach lighting system, it may be advisable to install the lights so that the plane of the
outer half of the pattern clears the top of the object.

2.10 In order to avoid giving a misleading impression of the plane of the ground, the lights
should not be mounted below a gradient of 1 in 66 downwards from the threshold to a
point 300 m out, and below a gradient of 1 in 40 beyond the 300 m point. For a precision
approach category Il and Il lighting system, more stringent criteria may be necessary, e.g.
negative slopes not permitted within 450 m of the threshold.

2.11 Centre line. The gradients of the centre line in any section (including a stopway or
clearway) should be as small as practicable, and the changes in gradients should be as few
and small as can be arranged and should not exceed 1 in 60. Experience has shown that as
one proceeds outwards from the runway, rising gradients in any section of up to 1 in 66,
and falling gradients of down to 1 in 40, are acceptable.

2.12 Crossbars. The crossbar lights should be so arranged as to lie on a straight line passing
through the associated centre line lights, and wherever possible this line should be
horizontal. It is permissible, however, to mount the lights on a transverse gradient not more
than 1 in 80, if this enables crossbar lights within a stopway or clearway to be mounted
nearer to the ground on sites where there is a crossfall.

3 Clearance of obstacles

3.1 An area, hereinafter referred to as the light plane, has been established for obstacle
clearance purposes, and all lights of the system are in this plane. This plane is rectangular
in shape and symmetrically located about the approach lighting system’s centre line. It
starts at the threshold and extends 60 m beyond the approach end of the system, and is 120
m wide.

3.2 No objects are permitted to exist within the boundaries of the light plane which are
higher than the light plane except as designated herein. All roads and highways are
considered as obstacles extending 4.8 m above the crown of the road, except aerodrome
service roads where all vehicular traffic is under control of the aerodrome authorities and
coordinated with the aerodrome traffic control tower. Railroads, regardless of the amount
of traffic, are considered as obstacles extending 5.4 m above the top of the rails.

3.3 It is recognized that some components of electronic landing aids systems, such as
reflectors, antennas, monitors, etc., must be installed above the light plane. Every effort
should be made to relocate such components outside the boundaries of the light plane. In
the case of reflectors and monitors, this can be done in many instances.

3.4 Where an ILS localizer is installed within the light plane boundaries, it is recognized
that the localizer, or screen if used, must extend above the light plane. In such cases the
height of these structures should be held to a minimum and they should be located as far
from the threshold as possible. In general the rule regarding permissible heights is 15 cm
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for each 30 m the structure is located from the threshold. As an example, if the localizer is
located 300 m from the threshold, the screen will be permitted to extend above the plane of
the approach lighting system by 10 x 15 = 150 cm maximum, but preferably should be
kept as low as possible consistent with proper operation of the ILS.

.3.5 In locating an MLS azimuth antenna the guidance contained in ECAR Part 171 should
be followed. This material, which also provides guidance on collocating an MLS azimuth
antenna with an ILS localizer antenna, suggests that the MLS azimuth antenna may be
sited within the light plane boundaries where it is not possible or practical to locate it
beyond the outer end of the approach lighting for the opposite direction of approach. If the
MLS azimuth antenna is located on the extended centre line of the runway, it should be as
far as possible from the closest light position to the MLS azimuth antenna in the direction
of the runway end. Furthermore, the MLS azimuth antenna phase centre should be at least
0.3 m above the light centre of the light position closest to the MLS azimuth antenna in the
direction of the runway end. (This could be relaxed to 0.15 m if the site is otherwise free of
significant multipath problems.). Compliance with this requirement, which is intended to
ensure that the MLS signal quality is not affected by the approach lighting system, could
result in the partial obstruction of the lighting system by the MLS azimuth antenna. To
ensure that the resulting obstruction does not degrade visual guidance beyond an
acceptable level, the MLS azimuth antenna should not be located closer to the runway end
than 300 m and the preferred location is 25 m beyond the 300 m crossbar (this would place
the antenna 5 m behind the light position 330 m from the runway end). Where an MLS
azimuth antenna is so located, a central part of the 300 m crossbar of the approach lighting
system would alone be partially obstructed. Nevertheless, it is important to ensure that the
unobstructed lights of the crossbar remain serviceable all the time.

3.6 Objects existing within the boundaries of the light plane, requiring the light plane to be
raised in order to meet the criteria contained herein, should be removed, lowered or
relocated where this can be accomplished more economically than raising the light plane.
3.7 In some instances objects may exist which cannot be removed, lowered or relocated
economically. These objects may be located so close to the threshold that they cannot be
cleared by the 2 per cent slope. Where such conditions exist and no alternative is possible,
the 2 per cent slope may be exceeded or a “stair step” resorted to in order to keep the
approach lights above the objects. Such “step” or increased gradients should be resorted to
only when it is impracticable to follow standard slope criteria, and they should be held to
the absolute minimum. Under this criterion no negative slope is permitted in the outermost
portion of the system.
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HORZONTAL B - FALLING GROUND

1471113 Figure A-9. Vertical installation tolerance ATTA-22

4 Consideration of the effects of reduced lengths

4.1 The need for an adequate approach lighting system to support precision approaches
where the pilot is required to acquire visual references prior to landing, cannot be stressed
too strongly. The safety and regularity of such operations is dependent on this visual
acquisition. The height above runway threshold at which the pilot decides there are
sufficient visual cues to continue the precision approach and land will vary, depending on
the type of approach being conducted and other factors such as meteorological conditions,
ground and airborne equipment, etc. The required length of approach lighting system
which will support all the variations of such approaches is 900 m, and this shall always be
provided whenever possible.

4.2 However, there are some runway locations where it is impossible to provide the 900 m
length of approach lighting system to support precision approaches.

4.3 In such cases, every effort should be made to provide as much approach lighting
system as possible. The appropriate authority may impose restrictions on operations to
runways equipped with reduced lengths of lighting. There are many factors which
determine at what height the pilot must have decided to continue the approach to land or
execute a missed approach. It must be understood that the pilot does not make an
instantaneous judgement upon reaching a specified height. The actual decision to continue
the approach and landing sequence is an accumulative process which is only concluded at
the specified height. Unless lights are available prior to reaching the decision point, the
visual assessment process is impaired and the likelihood of missed approaches will
increase substantially. There are many operational considerations which must be taken into
account by the appropriate authorities in deciding if any restrictions are necessary to any
precision approach and these are detailed in ECARs Parts 43, 91, 121 and 145.
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