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Handbook of Infrastructure Engineering - Aerodromes 
Appendix A –  General Description of Aeronautical Ground 

Lighting Systems Provided on Defence Airfields 
and their Installation and Performance Criteria 

 

1 General Requirements  

1.1 General  

This section discusses the design criteria for the photometric properties and configuration of lighting 

systems. The requirements will identify current standards where they are applicable and any 

additional or overriding Defence criterion. The order precedence used for the requirements below is 

as follows:  

a. ADRM;  
b. Part 139 MOS;  
c. ICAO Annex 14 including the Aerodrome Design Manuals; and  
d. Other recognised international standards and guidance such as IEC and FAA.  

1.1.1 Standardisation 

Standardisation of AGL systems assists pilots with the recognition and interpretation of the guidance 

provided by the standard configurations and colours used in the separate components of AGL. The 

pilot always views the aerodrome lighting systems in perspective, never in plan, and has to interpret 

the guidance provided, while travelling at high speed, often with only a limited segment of the 

lighting visible. As time to see and react to visual aids, particularly in the lower visibilities is limited, 

simplicity of pattern in addition to standardisation is extremely important.  

Pilot visual workload is best moderated by standardisation, balance and integrity of elements. A 

ragged system with many missing lights can break the pattern from the pilot’s eye position, restricted 

as that position is by cockpit cut-off angles and possibly by patchy fog or other conditions.  

Four main elements comprise the character of the complete AGL system. These are conveniently 

referred to as the “four Cs” configuration, colour, candela, and coverage. Configuration and colour 

provide information essential to dynamic 3-dimensional orientation. Configuration provides guidance 

information, and colour informs the pilot of the aircraft’s location within the system. Candelas and 

coverage refer to light characteristics essential to the proper functioning of configuration and colour. 

These four elements apply to all AGL in varying degrees, dependant on the classification of the 

aerodrome/runway and the visibility conditions in which operations are envisaged. Refer ICAO 

Aerodrome Design Manual Part 4 Visual Aids Chapter 1 for further detail on their application to AGL 

systems.  

1.1.2 Photometric Performance and Configuration  

The following paragraphs describe the photometric performance and configuration of AGL light 

systems.  



     

   
 

1.1.2.1 Intensity of lights  

Unless otherwise indicated, AGL systems emit a steady light. AGL systems have the facility for the 

independent control of intensity of each system. Intensity control is normally undertaken by Air 

Traffic Control (ATC) personnel; and simpler systems can be automatically controlled with reference 

to the output of a photometric cell to yield Day, Night or Twilight conditions. The intensities are 

selected in order to suit the prevailing Visual Meteorological Conditions (VMC) and a pilot may ask 

ATC to adjust the intensities if they are found to be inappropriate. There are three basic illumination 

categories used to designate AGL systems; High intensity to provide guidance by day and in low 

visibility conditions where the highest intensity settings are normally used and Medium and Low 

intensity to provide guidance at night.  

1.1.2.2 Luminous intensity   

AGL incorporating high intensity lights may be used in varying visibility and ambient lighting 

conditions. In certain conditions inset supplementary approach lighting at displaced thresholds and 

touchdown zone lighting at higher luminous intensity settings can cause unacceptable levels of glare 

to flight crew lining up for take-off. The final choice of AGL luminous intensity setting rests with the 

pilot; therefore the luminous intensity of AGL should be individually and independently controllable 

in accordance with the luminous intensity stages detailed in Table 10.1.  

Table 10.1 Luminous intensity   

Lighting  Stages  

Minimum  Recommended  

HIRL, HIAL, PAPI, HI SALS  1%, 4%, 10%, 30%, 100% Additionally 0.4% 

SFAL  100% Additionally 10%, 30% 

LAHSO  100%  

Outer Threshold  100%  

DTRM/HCM  100%  

IWI  100%  

MIRL, MI SALS  10%, 30%, 100%  

ORP and runway turning area  100%  

Taxiway centreline and stop bars  30%, 100%, 300% 
These levels are of a 50 cd 

average main beam intensity 

Low intensity systems and 
taxiway edge exceeding 5 
candelas output  

100%  

 

The above percentages of luminous intensity are nominal percentages of the luminous intensity 

defined in the isocandella diagrams within Part 139 MOS.  The primary circuit current shall be 

adjusted to achieve these nominal percentages.  

1.1.2.3 Intensity Ratio  

The intensity ratio between respective elements of AGL systems shall be as detailed in Part 139 MOS.  

It is noted that the reference average intensity for comparison of intensity ratios is the average main 

beam intensity of the runway edge light installed and not, for example, the minimum required value 

of 200 cd for a medium intensity system or 10,000 cd for a high intensity system.  

Colour filters reduce the light output and the best balance between coloured and white lights may be 

obtained by either of the following means:  

a. Separate electrical AGL circuits operated at current settings for the different elements so 
that, for example, the green threshold and red runway end lighting may be operated with 



     

   
 

current values that differ from the runway edge lights so that the required intensity ratio 
with the white edge lighting is achieved; and  

b. Higher output lights or the use of increased wattage lamps in the existing lights for the 
coloured lighting. With this method the whole system can remain on a common AGL circuit, 
but care has to be exercised in order to ensure that the increased heat generated by higher 
wattage lamps does not damage the colour filters or increase the temperature of the light 
with the potential to damage aircraft tyres.  

The combined light and lamp manufacturing tolerance of the average main beam intensity 

associated with the light and lamp needs to be considered in the selection of compatible lighting 

system. The intensity ratio between the separate elements may require selection of lights from 

different suppliers as not all suppliers offer lighting systems that comply with all of the ratio 

requirements when operated at the same current.  

1.1.2.4 Colour of AGL elements   

The colour of AGL elements is system dependant; details of the colour of the components of each 

system are included in the detailed requirements for each element.  

To ensure uniformity of visual appearance as required by the Part 139 MOS, light fittings using 

different manufacture shall not be mixed on any circuit or interleaved circuit of a common element.   

1.2 Corrosion Protection  

Consideration shall be given to corrosion protection to prolong the life of the AGL asset.  All 

equipment and fixings shall be selected and installed so that they are suitable for the corrosive effect 

of the environment in which they are installed without maintenance requirements beyond that 

normally performed.   

Suitable corrosion inhibiting compounds shall be applied.  

1.3 Safety in Design  

The design of AGL systems shall incorporate the requirements of the Work Health Safety Act 2011 

and guidelines and principles set out by Safe Work Australia.   

The Designer shall be acquainted with the site procedures for access and operating requirements and 

make all necessary allowances in the design. In particular, ensure that appropriate requirements are 

included for the following:  

a. Access arrangements including permits, Foreign Object Debris (FOD) procedures, etc;  
b. Method of Working Plan (MOWP);  
c. Requirement for the Contractor to have all necessary skills and training such as radio 

procedures training;  
d. Requirement for standard keying arrangements;  
e. Access to the AGL systems including method of works and constraints in any configurational 

changes effecting continuity of AGL services either directly or by subsequent fault;  
f. Required commissioning and acceptance procedures for new installations including the 

completion of all required tests and proving the system is safe to the requirements of the 
operating authority before connection; and  

g. Requirement under certain circumstances for flight inspections or certified inspections prior 
to commissioning.  



     

   
 

1.4 Product Certification 

Contractor shall submit evidence of product compliance in the form of type test certification for key 

components of the AGL installation, including: 

 Structural and photometric tests for lights, including factory batch testing results of: 

 Aerodrome Beacons 

 Approach Lights, SFAL and associated mounting masts and control gear 

 PAPI 

 Runway, taxiway, and apron lights 

 IWDI 

 Illuminated signs 

 Temporary lights 

1.5 Spares to be provided with Project  

Spares required for routine and operational maintenance of the AGL asset shall be procured by the 

project and made available prior to practical completion. Minimum spares holdings are to include;  

Table 10.1 Quantity of Spare Parts   

Item Quantity of Spares 

Lamps 100%  

Lights 5 % for each light type as a complete unit (light and mounting 
base)   

Light Tops 10% for each light type (complete units)  

Lens/filters 10% for each light type  

Gaskets 50% of each type eg Light top to base, cover to photometric 
compartment.  

Mounting masts 5% of common components  

Miscellaneous lighting components 5% for each component  

CCR 2 of each rating  

CCR components As recommended by the CCR manufactures, minimum of one for 
each PC card and thyristor pack,  

Cable 1 drum length of each type  

Cable joints 50 for both Primary and Secondary cable  

SITs 10 of each load rating  

Control system equipment 10% of all componentry (switches, indicator lamp and sockets, 
relays, active devices including PLC modules, modems, media 
converters etc.)  

 

The Designer shall nominate recommended spares and those essential spares shall be provided as 

part of the installation for retention onsite by Defence.  The suppliers shall also submit a Statement 

of Supportability for inclusion in the Manuals.  

Spares holdings shall be adjusted to suit the specific environments, eg for tropical areas allowing for 

lamp damage due to lightning.  

2 Aerodrome Beacon  

2.1 Requirement  

An aerodrome beacon shall be provided where IDA-AF determines a beacon is operationally 

necessary. Guidance on the application of beacons is given in Part 139 MOS and ICAO Annex 14 

which requires a beacon where the aerodrome is to be used at night by aircraft navigating 

predominately by visual means and the aerodrome is difficult to locate due to the presence of 

surrounding lights or terrain.  



     

   
 

2.2 Characteristics  

Light intensity, colour, flash rate and distribution shall be as detailed in the ADRM. Part 139 MOS has 

intensity 50000 cd between 2 and 8 degrees vertical Found to be unsuitable for AAC Oakey.  ADRM 

had a minimum of 2000 cd.  

2.3 Configuration  

Beacons are generally to be located on the roof of ATC Towers, or in a location that will provide clear 

unobstructed observation of the beacon, when observed from the air, from a distance of 20 nautical 

miles.  

2.4 Installation Details  

Aerodrome beacons shall be mounted on a flat horizontal that facilitates the levelling of the 

equipment and provides access to levelling points, electrical connections and switches, surge 

protection devices and drive motors.  

The main beam shall be controlled such that spill light is not projected on to runways, aprons and 

taxiways.  

Beacons shall be supplied from a local electricity supply with connection to a secondary power supply 

in the event of primary supply failure.  

Safe access in accordance with the relevant WHS regulations shall be provided for aerodrome 

beacons to facilitate maintenance.  

  



     

   
 

3 Approach Lighting  

3.1 Requirement  

Approach lighting shall be provided as part of an overall AGL system that is applicable to a 

instrument precision approach Category I lighting system or where an approach lighting system is 

operationally necessary for a particular aerodrome.  

Approach lighting may consist of a Simple Approach Lighting System (SALS) or a High Intensity 

Approach Lighting (HIAL) system.  

HIAL may be supplemented by the provision of Sequential Flashing Approach Lighting (SFAL) lights 

that are flashed in sequence beginning from the outermost light and progressing toward the 

threshold.  

3.1.1 High Intensity Approach Lighting  

High Intensity Approach Lighting (HIAL) is required for instrument precision approach runways or 

where IDA-AF determine a HIAL is operationally necessary.  

3.1.2 Simple Approach Lighting System  

SALS shall be provided where IDA-AF determine that a SALS is operationally necessary. This may be 

where a Precision Approach Category 1 compliant (HIAL) lighting system cannot be justified or to 

provide additional guidance for circling approach operations or other visual approach operations.  

3.1.3 Sequential Flashing Approach Lighting  

Sequential Flashing Approach Lights (SFAL) shall be provided where IDA-AF determine a SFAL is 

operationally necessary. SFAL are provided as a high intensity system to supplement HIAL systems 

during poor visibility conditions by day and at night and may be provided to supplement SALS or as a 

separate system.  

3.2 Characteristics  

3.2.1 High Intensity Approach Lighting  

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in the Part 

139 MOS.  

3.2.2 Simple Approach Lighting System  

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in the ICAO 

Annex 14.as follows:  

A simple approach lighting system may be provided where additional guidance is required to locate 

the runway threshold but a full high intensity approach lighting solution cannot be justified. The 

provision of a simple approach lighting system shall be confirmed by IDA-AF.  

A simple approach lighting system shall consist of a row of lights on the extended centre line of the 

runway extending, over a distance of 420 metres from the threshold with a row of lights forming a 

crossbar 30 metres in length at a distance of 300 metres from the threshold.  



     

   
 

The lights forming the crossbar shall be as nearly as practicable in a horizontal straight line at right 

angles to, and bisected by, the line of the centre line lights. The lights of the crossbar shall be spaced 

so as to produce a linear effect, except that, when a crossbar of 30 metre length is used, gaps may be 

left on each side of the centre line. These gaps shall be kept to a minimum to meet local 

requirements and each shall not exceed 6 metres.  

The lights forming the centre line shall be placed at longitudinal intervals of nominally 60 m. 

Acceptable tolerances are detailed in Figure 1 below.  

If it is physically not possible to provide a row of lights on the extended centre line for a distance of 

420 metres from the threshold, a reduced length of 300 metres may be provided so as to include the 

crossbar.  

The system shall lie as nearly as practicable in the horizontal plane passing through the threshold, 

provided that:  

 No object other than an Instrument Landing System (ILS) or Microwave Landing System 
(MLS) azimuth antenna shall protrude through the plane of the approach lights within a 
distance of 60 metres from the centre line of the system; and  

 No light other than a light located within the central part of a crossbar or a centre line 
barrette (not their extremities) shall be screened from an approaching aircraft.  

 Any ILS or MLS azimuth antenna protruding through the plane of the lights shall be treated as 
an obstacle and marked and lit accordingly.  

 The lights of a simple approach lighting system shall be fixed lights and the colour of the 
lights shall be such as to ensure that the system is readily distinguishable from other 
aeronautical ground lights, and from extraneous lighting if present.  Red for medium 
intensity omni-directional and white for High Intensity Uni-directional.  

 Where provided for a non-instrument runway, the lights should show at all angles in azimuth 
necessary to a pilot on base leg and final approach. The intensity of the lights should be 
adequate for all conditions of visibility and ambient light for which the system has been 
provided.  

 Where provided for a non-precision approach runway, the lights should show at all angles in 
azimuth necessary to the pilot of an aircraft which on final approach does not deviate by an 
abnormal amount from the path defined by the non-visual aid. The lights should be designed 
to provide guidance during both day and night in the most adverse conditions of visibility and 
ambient light for which it is intended that the system should remain usable.  

Include High Intensity Uni-directional system detail.  Photometric characteristics detail Medium and 

high Intensity systems.  Consider detailing requirements by intensity rather than non-instrument and 

non-precision applications.  



     

   
 

 

Figure 1 - Illustration of High and Medium Intensity Simple Approach Lighting Systems  

3.2.3 Sequential Flashing Approach Lighting  

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in the 

ADRM.as follows  

 A Sequential Flashing Approach Lighting (SFAL) system shall consist of 21 uni-directional 
strobe lights, collocated with the steady approach lights forming the centreline, extending 
out from the cross bar placed at 300 metres from the threshold as shown in Figure 2 below.  

The design of the electrical circuit shall be such that these lights can be operated independently of 

the other lights of the approach lighting system.  



     

   
 

  
Figure 1 - Illustration of a Sequential Flashing Approach Lighting System 



     

   
 

 

3.2.4 Installation Tolerances of Approach Lighting  

The dimensional tolerances are shown in Part 139 MOS Figure 9.41.  

The approach lighting configuration shall 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 shall extend up to the threshold. However, in the case of 

a displaced threshold, inset lights shall be used from the runway extremity up to the threshold to 

obtain the specified configuration.  

The centre line of an approach lighting system shall be as coincident as possible with the extended 

centre line of the runway with a maximum tolerance of ± 15′.  

The longitudinal spacing of the centre line lights shall 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.  

The crossbars shall be at right angles to the centre line of the approach lighting system with a 

tolerance of ± 30′.  

When a crossbar has to be displaced from its standard position, any adjacent crossbar shall, where 

possible, be displaced by appropriate amounts in order to reduce the differences in the crossbar 

spacing.  

When a crossbar in the system is displaced from its standard position, its overall length shall 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 metre spacing between the crossbar 

lights, but the crossbars shall be kept symmetrical about the centre line of the approach lighting.  
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Figure 3 - Vertical Installation Tolerances 
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3.3 Isocandela Diagrams of Approach Lighting 

3.3.1 Simple Approach Lighting System 

High intensity simple approach lights are to be in accordance with the specifications of Part 139 MOS Clause 

9.8 and Figure 9.8-1. 

Medium intensity simple approach lights must have the following characteristics: 

1. fixed omni-directional lights of colour red; 
2. have light distribution that is uniform for the 360° horizontal coverage; 
3. where elevated lights are impractical and inset lights are used, the photometric characteristics of the 

inset lights are to be as close as practical to those of the elevated lights; 
4. minimum light intensity is to be in accordance with Figure 4 below. The main beam between 5° and 8° 

above the horizontal is to have a minimum intensity of not less than 200 cd and a minimum intensity 
of not less than 50 cd between 0° and 15° above the horizontal. 

 
Figure 4 - Isocandela Diagram for Omni-directional Simple Approach Light (Red Light) – Medium Intensity Simple 

Approach Lighting System 

3.3.2 Sequential Flashing Approach Lights  

Sequential flashing approach lights must have the following characteristics: 

3 stage intensity; effective intensities of 15,000 cd, 1,500 cd and 300 cd for the relevant stage; 

The effective intensity shall be determined with the following formula by the methods described in the 

Illuminating Engineering Society of North America (IESNA) Handbook; 
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Where: 

 Ie  =  Effective intensity (Candela) 

 I  =  Instantaneous intensity (Candela) 

 t1,t2  =  Times in seconds of the beginning and end of that part of the flash when the value of I 

exceeds Ie. This choice of time maximises the value of Ie 

A beam intensity tolerance of ± 50 % for a beam pattern of 10° vertical by 30° horizontal; 

The colour of light emitted by the optical head assemblies must be equivalent to that produced by an 

unfiltered xenon gas discharge lamp (approximately 4,000-8,000° Kelvin); 

Each capacitor discharge light shall be flashed twice a second in sequence, beginning with the outermost light 

and progressing toward the threshold to the innermost light of the system; 

Vertical setting angles of the lights shall be in accordance with those specified in Part 139 MOS Clause 9.8.1.2 

Note 2 for approach lighting. 

3.4 Configuration 

3.4.1 Installation Tolerances 

The installation tolerances for approach lighting systems are detailed in  Part 139 MOS.  ICAO Annex 14, 

Volume 1, Attachment A, Section 11.2 provides further guidance on installation tolerances to compensate for 

the aerodrome topology and existing obstacles and structures, and to avoid presenting a misleading 

impression to approaching aircraft. 

3.4.1.1 Clearance of Obstacles 

The guidance provided by ICAO Annex 14, Volume 1, Attachment A, Section 11.3 regarding the clearance of 

obstacles shall be applied for all Defence aerodromes.  This includes clearance requirements associated with 

fixed and stationary obstacles such as roads, railways, and ILS and MLS equipment. 

3.4.2 Considerations of the Effects of Reduced Lengths 

The full length of approach lighting shall always be provided whenever possible however there are some 

runway locations where this cannot be achieved.  In such cases, the designer shall consider the effects of 

reduced lengths as detailed in ICAO Annex 14, Volume 1, Attachment, Section 11.4. 



     

   
 

3.4.3 Installation Details 

Light mounting structures for approach lighting systems shall be selected to facilitate access to the light for 

maintenance purposes.  Lights mounted above a safe and practicable working height shall incorporate a 

lowering mechanism or elevated work platform. 

A typical HIAL and SFAL installation is illustrated below in Figure . 

 

 

Figure 5  Typical HIAL and SFAL Installation 
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4 Approach Slope Indicators 

4.1 Requirement 

Approach slope indication systems shall be provided where the runway is regularly used by jet propelled 

aircraft or where IDA-AF determine approach slope lighting is operationally necessary for a particular 

aerodrome. 

Approach slope indication systems consist of a Precision Approach Path Indicator (PAPI). Defence adopts the 

solution of installing a PAPI on both port and starboard sides of the runway being approached. 

4.2 Characteristics 

Light intensity, beam characteristics, colour and aiming shall be as detailed in Part 139 MOS. 

4.3 Configuration 

Defence adopts the practice of installing four PAPI boxes on both port and starboard sides of the runway to 

increase conspicuity and provide roll guidance. 

For Defence airfields with arrestor hook wire, the optimum Threshold Crossing Height (TCH) shall be 

determined considering the need of aircraft required to engage the hook wire and also the design aircraft. 

4.4 Installation Details 

Approach slope indicators shall be mounted upon concrete footings designed to provide a stable mounting 

platform and minimise the level of required maintenance (i.e. realignment) with consideration of the 

geotechnical conditions. 

Footing shall be a minimum 1 metre deep to mitigate the effects of seasonal changes to the soil moisture 

content. 

The concrete footings shall be sized to provide suitable clearance around the approach slope indicator 

equipment and prevent accidental damage by e.g. grass cutters. 

The identification number and design angle of elevation for each approach slope indicator light unit (i.e. PAPI 

box) shall be permanently marked on concrete footing or associated light number identification label. 

All exposed cabling shall be provided with suitable mechanical protection such as UV stabilised or stainless 

steel flexible conduit to prevent exposure to UV degradation and damage by animals and birds whilst allowing 

maintenance and realignment of the lights. 

A typical HIAL and SFAL installation is illustrated below in Figure . 



     

   
 

 

Figure 6  Typical PAPI Installation 

 

 

 



     

   
 

5 Runway Lighting 

5.1 Requirement 

A runway lighting system includes edge, threshold and end lights and for Defence airfields may be of the 

following types: 

a. Low Intensity Runway Lighting (LIRL) – a single-stage intensity lighting system suitable for a non-
instrument runway or an instrument non-precision approach runway. The minimum average main 
beam intensity for a LIRL runway edge light is 100 candelas, with an maximum average main beam 
intensity of less than 200 candelas. 

b. Medium Intensity Runway Lighting (MIRL) – a 3-stage intensity lighting system suitable for a non-
instrument runway or an instrument non-precision approach runway. The minimum average main 
beam intensity for a MIRL runway edge light is 200 candelas, with Defence choosing not to specify a 
maximum average main beam intensity. 

c. High Intensity Runway Lighting (HIRL) – a 5 or 6 stage intensity lighting system which is suitable for 
non-instrument, instrument non-precision approach or instrument precision approach runways to 
Category 1 approach standard. The minimum average main beam intensity for a HIRL runway edge 
light is 10,000 candelas. 

The installation of runway lighting for emergency runways shall be determined by IDA-AF where deemed 

operational necessary.  Where provided, emergency runway lighting shall be a 3 stage MIRL system.  

Consideration should be given to the installation of inset lights in lieu of elevated lights for emergency runway 

lighting systems where the width of the emergency runway (typically a taxiway) is less than that specified in  

Part 139 MOS for the applicable aircraft classification or lights are susceptible to damage. 

The Designer shall ascertain from the sponsor any requirements for Tactical runway lighting. 

5.1.1 Runway Edge Lighting 

Runway lighting shall be provided for runways intended for use at night and for precision approach runways 

intended for use by day or night. 

5.1.2 Runway Threshold and Outer Threshold Lights 

Runway threshold lights shall be provided on a runway equipped with runway edge lights. Defence places 

considerable importance on outer threshold lights that provide essential circling guidance. 

5.1.2.1 Runway Threshold Identification Lights 

RTILs shall be provided during the day to mark a temporarily displaced threshold of a runway at International 

aerodromes serving jet propelled aeroplanes, or where IDA-AF determine they are operationally necessary for 

a particular aerodrome. RTILs may also be used to mark the temporarily displaced thresholds of other 

runways.  

RTILs may be installed at an aerodrome where it is difficult to locate a runway threshold from the air during 

the day such as in the case of a displaced threshold or an aerodrome with complex runway/taxiway layout in 

the vicinity of the threshold. 

5.1.2.2 Runway End Lights 

Runway end lighting shall be shall be provided on a runway equipped with runway edge lights. 

 



     

   
 

5.1.2.3 Supplementary Circling Guidance 

Supplementary circling guidance shall be provided where IDA-AF determines that it is operationally necessary 

for a particular aerodrome.  

5.1.2.4 Runway Turning Area and Operational Readiness Platform (ORP) Lights 

Where a runway turning area or an Operational Readiness Platform (ORP) is provided on a runway with 

runway lighting, the edge of the area shall be provided with blue edge lights if the runway is provided with 

runway edge lights. 

5.1.2.5 Runway Guard Lights 

Runway Guard Lights shall be provided where they are required for operational safety purposes.  

5.1.2.6 Pre Threshold and Stopway Lights 

Pre-threshold and stopway lights shall be provided on a runway equipped with runway edge lights with 

pavement directly in front of a threshold or directly beyond the end that is longer than 180m. 

In the case of a displaced threshold, the lights between the beginning of the runway strip and the threshold 

shall show red in the approach direction. 

5.1.2.7 Land and Hold Short Lights 

Hold short lights shall be provided on a runway that is intended to accommodate Land and Hold Short 

Operations (LAHSO) where IDA-AF determines that it is operationally necessary for a particular aerodrome. 

LAHSO lighting and associated Distance-to-Go signage is provided to facilitate simultaneous operations on 

bisecting runway vectors. 

5.1.2.8 Runway Centreline Lights 

Runway centreline lights shall be provided where IDA-AF determine that runway centreline lights are 

operationally necessary. Guidance on the application of runway centreline lights is given in Part 139 MOS and 

ICAO Annex 14. 

5.2 Characteristics 

5.2.1 Runway Edge Lighting 

Light intensity, beam characteristics, colour, configuration and aiming of runway lighting shall be as detailed in  

Part 139 MOS. 

Inset runway edge lights shall have an average main beam intensity within 1.2 and 0.8 of the corresponding 

elevated edge lights. 

The omni directional component for combined HIRL/MIRL edge lights the shall be not less than 10 percent of 

the nominated minimum average main beam intensity for HIRL with a distribution characteristics as detailed 

for a medium intensity omni directional runway edge light. 

5.2.1.1 Runway Threshold and Outer Threshold Lights 

Light intensity, beam characteristics, colour and aiming shall be as detailed in  Part 139 MOS. 

5.2.1.2 Runway Threshold Identification Lights 

Light intensity, beam characteristics, colour and aiming shall be as detailed in  Part 139 MOS 



     

   
 

5.2.1.3 Runway End Lights 

Light intensity, beam characteristics, colour and aiming shall be as detailed in  Part 139 MOS. 

Attention must be given to the gradient of pavement surfaces and the presence of obstructions in front of 

runway end lights to ensure that they are visible from the required distance at the specified height above the 

runway as detailed in  Part 139 MOS (600 metres prior to runway end at a height of 3 metres above the 

runway).  Where these visibility requirements cannot be met with lights installed in accordance with the 

manufacturer’s instructions, direction shall be sought from DEEP. 

5.2.1.4 Supplementary Circling Guidance 

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in the ADRM. 

5.2.1.5 Runway Turning Area and Operational Readiness Platform (ORP) Lights 

Light intensity, beam characteristics, colour and aiming shall be as detailed in Part 139 MOS. 

5.2.1.6 Runway Guard Lights 

Light intensity, beam characteristics, colour and aiming shall be as detailed in Part 139 MOS. 

5.2.1.7 Pre Threshold and Stopway Lights 

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in Part 139 MOS. 

5.2.1.8 Land and Hold Short Lights 

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in Part 139 MOS. 

5.2.1.9 Runway Centreline Lights 

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in Part 139 MOS 

5.3 Configuration 

5.3.1 Runway Edge Lighting 

Preference shall be given to elevated edge lights where possible. Where elevated edge lights cannot be 

installed (eg due to an intersecting runway or taxiway). 

Inset bi-directional lights shall be installed to shield in the direction of other runways or taxiways, all other 

location can have omni directional inset lights. 

Runway edge lights in the vicinity of permanent and temporary Hook Cable Arrestors shall be inset to prevent 

damage to these lights and the arrestor tape.  The run-out length of the Hook Cable Arrestor shall be 

considered when installing runway edge lights noting that arrestor systems are often operational for both 

runway vectors. 

5.3.2 Runway Threshold and Outer Threshold Lights 

Outer threshold lights and wing bars may be either elevated or flush with preference for elevated lights. 

Displaced threshold lights shall be located at the displaced threshold with a tolerance of 1m. 

Defence adopts the use of inset lights for runway threshold applications to prevent damage to aircraft that 

land short on approach, or over run the runway end.   



     

   
 

5.3.3 Runway Threshold Identification Lights 

Runway Threshold Identification Lights (RTIL) are provided to assist pilot acquisition of a threshold during day, 

twilight and at night. Care needs to be taken to ensure the flashing lights will not dazzle an approaching pilot, 

particularly at twilight and night. 

When RTILs are used, the need for temporarily displaced threshold V-bar markings is normally waived. 

5.3.4 Runway End Lights 

Defence adopts the use of inset lights for runway end applications to prevent damage to aircraft that over run 

the runway end, or land short on approach.  The installation of inset runway end lights also reduces the 

amount of jet blast to optical surfaces when compared to elevated lights. 

In some circumstances where the runway end lights, within the installation tolerances allowed by   Part 139 

MOS, are not visible from the specified distance due to the pavement profile, consideration may be given to 

the use of elevated lights.  The use of elevated runway end lights shall be approved by DEEP. 

5.3.5 Supplementary Circling Guidance 

ICAO Design Manual 4 (Visual Aids) Chapter 7 (Circling Guidance Lights) provides an additional reference 

regarding circling guidance lights. 

5.3.6 Runway Turning Area and Operational Readiness Platform (ORP) Lights 

As detailed in  Part 139 MOS. 

5.3.7 Runway Guard Lights 

As detailed in  Part 139 MOS. 

5.3.8 Land and Hold Short Lights 

As detailed in  Part 139 MOS. 

5.3.9 Pre Threshold and Stopway Lights 

As detailed in  Part 139 MOS. 

5.3.10 Runway Centreline Lights 

As detailed in  Part 139 MOS. 

5.4 Installation Details 

Refer Chapters 11 and 12 for installation details of inset and elevated runway lights. 

 



     

   
 

6 Illuminated Wind Indicators (IWIs) 

6.1 Requirement 

IWI shall be installed at all aerodromes provided with AGL. 

Additional IWI shall be provided where IDA-AF determines they are operationally necessary for a particular 

aerodrome. 

Runways less than 1500 m in length only require a single IWI in a suitable central location.   

6.2 Characteristics 

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in  Part 139 MOS. 

6.3 Configuration 

As detailed in  Part 139 MOS. 

IWIs shall be located such that they do not infringe runway obstacle limitation surfaces and are clear of 

ILS/MLS critical areas where appropriate. 

Obstruction lights are not required to be installed upon the IWI unless where requested by aerodrome 

operational personnel to facilitate visually locating them on the airfield from the ATC Tower. 

Contrasting ground markings shall be provided for all IWIs to enhance their visibility from the air for 

approaching aircraft pilots. 

6.4 Installation Details 

IWIs shall utilise mid-hinged counter balanced see-saw masts to facilitate their lowering for maintenance 

purposes.  A rope of sufficient strength to support the weight of the counter balanced mast shall be provided 

to lower the mast.  The mast shall be provided with a locking mechanism to secure it in its upright position. 

The IWI shall be installed with consideration of the environmental and geotechnical conditions for wind 

loadings in accordance with AS 1170.2.  IWI footings shall be designed and certified by a qualified structural 

engineer (CPEng). 

The IWI mast shall be earthed in accordance with AS/NZS 3000 and AS 1768. 

The IWI luminaires shall be aimed such that an even illumination of the extended windsock and the whole of 

the ground marking is achieved simultaneously. 

Rotating luminaires shall not be used 

For IWIs comprising a single lamp per quadrant, each SIT including those supplying obstruction lights shall be 

installed within a separate SIT pit.  Two SITs may be installed within a single SIT pit for IWIs comprising two 

lamps per quadrant; the SITs shall be installed such that the two SITs supplying an IWI quadrant or the 

obstruction lights are not installed within the same pit. 

All exposed cabling shall be provided with suitable mechanical protection such as UV stabilised flexible conduit 

to prevent exposure to UV degradation and damage by birds whilst allowing maintenance and realignment of 

the lights. 



     

   
 

The ground markings at the base of the IWI shall be durable and minimise the amount of maintenance 

associated with reinstatement and removal of vegetation regrowth.  White marker cones, where provided, 

shall be adequately secured to the ground.  

A typical IWI installation is illustrated below in Figure . 

 

 

 

Figure 7  Typical IWI Installation 

 



     

   
 

7 Distance to Run Marker (DTRM) and Hook Cable Marker (HCM) 

7.1 Requirement 

Distance to Run Markers (DTRM)  

DTRMs are to be provided for all sealed runways 1,500 metres in length or greater or where IDA-AF 

determines they are operationally necessary for a particular aerodrome.  

Hook Cable Markers (HCM) 

HCMs are to be provided at all airfields that have hook arrestor cable equipment install or where IDA-AF 

determines they are operationally necessary to mark temporary hook arrestor cable equipment or a particular 

aerodrome.  

7.2 Characteristics 

Distance to Run Markers (DTRM)  

Inscription, size, location, colour, illumination, configuration and location shall be as detailed in the ADRM. 

Hook Cable Markers (HCM) 

Inscription, size, location, colour, illumination, configuration and location shall be as detailed in the ADRM. 

7.3 Configuration 

7.3.1 Distance to Run Markers (DTRM)  

As detailed in the ADRM. 

DTRMs shall be internally illuminated with a preference for the use of retro reflective inscriptions. 

7.3.2 Hook Cable Markers (HCM) 

As detailed in the ADRM. 

DTRMs shall be internally illuminated with a preference for the use of retro reflective inscriptions. 

7.3.3 Installation Details 

DTRMs and HCMs shall be installed upon a concrete footing of sufficient size to achieve the specified wind 

loadings and prevent accidental damage to the marker boards by grass cutters.  The footings shall meet the 

deflection requirements of FAA AC 150/5345-45. 

The marker board shall be installed upon frangible couplings and secured to the footing by a chain that tethers 

the board in the event of it being dislodged. Supporting feet for DTRMs and HCMs shall meet the frangibility 

requirements of ICAO Aerodrome Design Manual Part 4 Chapter 15. 

Marker boards with a lamp operating voltage of 50V or greater shall be provided with an isolation switch 

either mounted externally or at the point of entry into the marker board body.  An earthing arrangement in 

accordance with AS/NZS 3000 shall earth each of the signs. 



     

   
 

For marker boards supplied with multiple halogen lamps internally illuminating the inscription panel from 

above, the lamps shall be connected across two interleaved secondary circuits such that alternate lights are 

connected in series. 

Each marker board shall be provided with bird spikes along the full length of the sign to prevent soiling of each 

of the board’s inscription panels. 

Secondary cable shall be installed within the mast or frangible coupling so that the secondary cable is 

completely enclosed.  Where the cable must exit a mast to enter a marker board the exposed section of the 

secondary cable shall be enclosed within a UV stable flexible conduit thus allowing maintenance of the board. 

A typical DTRM installation is illustrated below in Figure . 

 

Figure 8  Typical DTRM Installation 
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8 Taxiway Lighting 

8.1 Requirement 

8.1.1 Taxiway Lighting 

Taxiway lighting provides guidance for taxiing aircraft in low visibility conditions and at night, therefore the 

layout design for taxiway lighting needs to consider the ability of a pilot to clearly observe the installed 

installation. 

Separate runway entry lights as depicted in Part 139 MOS Chapter 9 Section 9.13 Figure 9.15-1 Detail A are not 

mandatory for Defence. Where not provided, the curve section lighting shall be bi-directional. 

8.1.2 Intermediate Holding Position Lights 

Holding position lights shall be located at the boundary of the Runway Strip. IDA-AF may approve an alternate 

location where this is found impractical. 

8.1.3 Runway Guard Lights 

Runway guard lights may be provided at the intersection of a taxiway with a precision approach runway if stop 

bars are not provided at the intersection, and the runway is a precision approach Category I runway where the 

traffic density is heavy; where IDA-AF determines it is operationally necessary. Where introduced runway 

guard lights shall be installed at all taxiways that provide access onto the runway. 

Where a taxiway is used for exit only and cannot be used for entry to the runway, runway guard lights are not 

required. 

8.2 Characteristics 

Light intensity, beam characteristics, colour, spacing, configuration and aiming shall be as detailed in  Part 139 

MOS. 

8.3 Configuration 

The layout of taxiway lights shall be arranged so that a pilot will be provided with guidance whilst taxiing for all 

aircraft types that will use the particular pavement.  The taxiway light layout shall allow a pilot whilst seated in 

the normal command position (normally left hand seat for fixed wing aircraft and right hand seat for rotary 

wing aircraft helicopters) to have a direct line of sight to observe the main beam component of the required 

number of taxiway lights.  

Defence require that new taxiway lighting systems utilise inset taxiway centreline lights.  Taxiway edge lights 

may be provided to supplement the taxiway centreline lights. 

Inset centreline lights shall be installed with their photometric axis directed (rotated about the taxiway 

centreline) to present the main beam area to the direction of viewing to achieve the most economic layout of 

lights. Where more than one light is required to achieve a light distribution pattern that will allow it to be 

observed from all approach angles the lights shall be installed equi spaced 500 mm longitudinally about the TP 

associated with the curve or the required light location. Where the distribution a light required cannot be met 

by the installation of 2 lights the installation of one omni directional light may be considered.   



     

   
 

Specific taxiways may be used for servicing aircraft including explosive ordinance activities. These areas shall 

be considered for classification as hazardous areas in accordance with relevant standards for electrical 

installations installed accordingly. The classification of the area may preclude the installation of AGL systems. 

The spacing of taxiway lights shall be arranged where possible to coincide with Hold Point locations thus 

economising on the number of lights. 

Taxiways leading from large aprons shall utilise an omni-directional taxiway centreline light at the first light 

position to assist pilots locating the taxiway from any point on the apron.  Omni-directional taxiway centreline 

lights may also be utilised on complex taxiway intersections where economy of number can be justified.  

8.3.1 Ordnance Loading Apron (OLA) Taxiway Lighting 

The layout geometry for taxiways that provide access to fighter dispersal areas and OLAs normally include 

“tight” radius curves and have minimum taxiway width. The design for the layout of centreline taxiway lighting 

systems for these taxiways may be relaxed such that the pilot’s position will not be displaced laterally by more 

than 1 m from taxiway centreline marking and the requirement to observe 3 lights ahead may be reduced to 2 

lights ahead.  

8.3.2 Quick Reaction Alert Facility (QRAF) Taxiway Lighting 

The layout geometry for taxiways that provide egress from QRAF facilities normally includes the requirement 

for the pilot to taxi at high taxi speeds whilst undertaking pre-flight checks. The design for QRAF exit taxiway 

lighting must allow the aeroplane to accelerate to the required taxiing speed with minimum curves or changes 

in direction in as direct a path to the runway as practicable. The taxiway lighting design shall maintain a 

minimum visual segment of five lights beyond the cockpit cutoff for areas where the aircraft is at maximum 

taxiway speed. 

8.3.3 Intermediate Holding Position Lights 

The layout geometry for some taxiways leading into an intermediate holding position may not allow the 

required intermediate holding position light distribution pattern to be achieved from a single set of lights.  

Where more than one set of light is required to achieve the required distribution pattern that will allow it to 

be observed from all approach angles the two sets of lights shall be adequately separated along the alignment 

of the taxiway centreline by a distance of 500 mm. 

8.3.4 Design Aircraft and Cockpit Cut-Off Angles 

The physical characteristics of aircraft differ with respect to: 

a. The ability of the pilot and crew to observe AGL from their normal operation position within the 
aircraft; 

b. The operational manoeuvrability of aircraft whilst under their own power; and 
c. Aeroplane reference code letter. 

The taxiway lighting layout is required to accommodate the most onerous viewing restriction of any aircraft 

that is to utilise the taxiway. Table 8.3.1 details the minimum field of view of the pavement for a pilot taxiing 

when seated in the normal operational position. 

 

  



     

   
 

Aircraft Type 

 

Distance to 
Centreline 

(m) 

Distance to pavement (m) 
viewing LHS of aircraft for field 

of view from the centreline 

(0-35) 

Distance to pavement (m) 
viewing RHS of aircraft for field 

of view from the centreline 

(0-35) 

737-700 

(AEW&C) 

   

747-400 27 27 27 

A380 20   

A330     

AP-3C (Orion) 15 < 15 26 max at 35 

Blackhawk    

C130 (Hercules) 15 < 15 26 max at 30 

C17 14 12 14 

C5 27 27 27 

Chinook    

Eurocopter    

FA 18 15 < 15 < 15 

Hawk    

Seahawk 4.7 5.8 1.9 

Seaking 5.3 8.3 2 

Kiowa 206B    

PC-9    

Mk127 Hawk    

E-7A Wedgetail    

Beechcraft B300    

C-27J Spartan    

Bombardier CL-

604 

   

Tiger ARH    

KC-30A MRTT    

MRH90    

Shadow 200 UAS    

P-8A Poseidon    



     

   
 

Aircraft Type 

 

Distance to 
Centreline 

(m) 

Distance to pavement (m) 
viewing LHS of aircraft for field 

of view from the centreline 

(0-35) 

Distance to pavement (m) 
viewing RHS of aircraft for field 

of view from the centreline 

(0-35) 

Heron UAS    

EA-18 Growler    

Squirrel AS350BA    

Bell 429    

C-27    

P-8    

LADS DAS8    

CT4B    

Table 8.3.1 Minimum Field of View 

 

8.4 Installation Details 

Taxiway centreline lights should normally be located on the centreline of the taxiway.  Taxiway centreline 

lights installed on concrete pavements shall be located to avoid concrete construction joints; accordingly the 

row of lights may be spaced 300 mm from the taxiway centreline as per the allowances detailed in  Part 139 

MOS. 

Refer Chapters 11 and 2 for installation details of inset and elevated taxiway lights. 

 

 

 

 



     

   
 

9 Movement Area Guidance Signs (MAGS) 

9.1 Requirement 

MAGS include mandatory instruction signs, information signs and Navigation Check Point signs. 

Mandatory and Information Signs 

Mandatory and Information MAGS are to be provided where the Operational Airworthiness Authority 

determines they are operationally necessary for a particular aerodrome.  

9.2 Characteristics 

Mandatory and Information Signs 

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in  Part 139 MOS. 

Navigation Aid Check Point Signs 

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed   for Information 

Sigsns. 

9.3 Configuration 

9.3.1 Mandatory and Information Signs 

As detailed in  Part 139 MOS. 

Mandatory and Information signs shall be internally illuminated. 

9.3.2 Navigation Aid Check Point Signs 

As detailed   for Information Signs. 

Navigation Aid Check Point signs shall be internally illuminated. 

9.4 Installation Details 

MAGs shall be installed upon a concrete footing of sufficient size to achieve the specified wind loadings and 

prevent accidental damage to the signs by grass cutters.  The footings shall meet the deflection requirements 

of FAA AC 150/5345-45. 

The marker board shall be installed upon frangible couplings and secured to the footing by a chain that tethers 

the board in the event of it being dislodged. Supporting feet for MAGS shall meet the frangibility requirements 

of ICAO Aerodrome Design Manual Part 4 Chapter 15. 

Signs with a lamp operating voltage of 50 V or greater shall be provided with an isolation switch either 

mounted externally or at the point of entry into the sign body.  An earthing arrangement in accordance with 

AS/NZS 3000 shall earth each of the signs. 

For MAGS supplied with multiple halogen lamps internally illuminating the inscription panel from above, the 

lamps shall be connected across two interleaved secondary circuits such that alternate lights are connected in 

series. 



     

   
 

Each marker board shall be provided with bird spikes along the full length of the sign to prevent soiling of each 

of the board’s inscription panels. 

Secondary cable shall be installed within the mast or frangible coupling so that the secondary cable is 

completely enclosed.  Where the cable must exit a mast to enter a sign the exposed section of the secondary 

cable shall be enclosed within a UV stable flexible conduit thus allowing maintenance of the board. 

A typical MAGS installation is illustrated below in Figure . 

The identification number of the MAG Sign shall be painted on the mounting base in 50 mm high lettering.  

The lettering shall be orientated so that it faces the pavement. 

 

 

Figure 9  Typical MAGS Installation 

 

10 Edge Lighting 

10.1 Requirement 

Apron edge lighting shall be provided where there is insufficient conspicuity to delineate the extremities of an 

apron area to a pilot when manoeuvring an aircraft or where Operational Airworthiness Authority determines 

apron edge lighting is operationally necessary. 

10.2 Characteristics 

Light intensity, beam characteristics, colour, configuration and aiming shall be as detailed in  Part 139 MOS. 

10.3 Configuration 

As detailed in  Part 139 MOS with a maximum distance between lights of 30 metres.. 



     

   
 

Apron edge lights shall be located with a light located to mark any change in direction along the side of the 

apron. 

Defence adopts the use of inset apron edge lights to prevent damage caused by service vehicles. Where 

practical the lights shall be located within the sealed shoulder of the apron with consideration of their visibility 

from all angles on the apron. In some circumstances where the lights, within the installation tolerances 

allowed by  Part 139 MOS, are not visible from the required angles due to the pavement profile, consideration 

may be given to     locating the edge lights within the Apron edge line marking.                   Apron edge lights 

shall be located such that they are not aligned with aircraft parking positions to prevent damage caused by jet 

blast. 

Specific aprons may be designated as Hot Refuelling Aprons or may be used for servicing aircraft including 

explosive ordinance activities. These areas shall be considered for classification as hazardous areas in 

accordance with relevant standards for electrical installations installed accordingly. The classification of the 

area may preclude the installation of AGL systems. 

10.4 Installation Details 

Refer Chapters 11 and 12 installation details of inset and elevated apron edge lights. 

 



     

   
 

11 Inset Lights 

11.1 Requirement 

Inset lights are typically installed where it is not practicable to use elevated light due to trafficking aircraft or 

potential damage by jet blast, aircraft arrestor systems service vehicles. 

11.2 Characteristics 

The lights required for the visual aids shall meet International standards for structural and photometric 

performance to withstand normal operating conditions of a wide variety of Military and Civilian aircraft. 

Particular emphasis is to be placed on the following when selecting the lights for installation: 

a. Through life costs; 
b. Watertight seal between the base and the light top assembly and of the photometric chamber of the 

light top; 
c. Modern design including the use of LED illuminated lights; 
d. Photometric characteristics and intensity ratios between the respective AGL systems; and 
e. Availability of spares within Australia. 

The following design aspects shall be considered: 

a. Structural integrity; 
b. Static load; 
c. Shear load; 
d. Hydraulic impact;; 
e. Water leakage/ingress; 
f. Surface temperature; 
g. Temperature shock; 
h. Resistance to salt laden atmosphere; 
i. Jet blast; and 
j. Solar radiation. 

The mechanical criteria shall be based on relevant , IEC and FAA requirements. 

11.3 Configuration 

All components offered shall be of current manufacture and of current design. 

All components of each particular light shall be part of the original manufacturer’s design. Modification to 

standard light components to affect/improve their photometric performance shall be in a manner that does 

not result in non-standard un-proven lights (e.g. defocusing lamp) or cause significant increase in the long-

term maintenance requirements (e.g. additional filters). The intent is that the acceptable change is, for 

example, by the use of a suitable alternate lamp with guaranteed long-term availability. 

Glass lens shall have a smooth external surface and shall be shaped to minimise dirt collection on all surfaces. 

11.3.1 Construction Form 

The mechanical performance of the fittings shall comply with the current revision of FAA Advisory Circular No. 

150/5345-46 for in-pavement base mounted lights or an equivalent standard, for example BS 3224-6. 



     

   
 

The light assemblies shall be CAA, FAA, STNA, NATO or BS certified for the application and shall have been 

submitted to a NATA registered laboratory or an International Testing Laboratory accredited with NATA for 

certification to any of the above standards.  Refer Part 139 MOS Para 9.1.15.2A. 

The materials used to manufacture the lights including all castings, optical components, fixings and fasteners 

shall be suitable for their intended purpose and operating environmental conditions.  All components shall be 

adequately protected against corrosion. 

No special tools shall be required for assembly, disassembly or maintenance purposes. 

The light assemblies shall be designed for a “dry” system as defined in current revision of FAA Advisory Circular 

No. 150/5345-46.  

Electrical connection between the top and the base shall be by FAA type twin pin plug and socket connection. 

The secondary cables shall be directly connected to the base socket terminals from the SIT. 

The base shall incorporate a method to provide watertight sealing of the entry of the secondary cable to the 

base. 

11.3.2 Markings 

Lights shall be durably and indelibly marked with the manufacturer’s name or identification mark and the light 

type and individual serial number. 

Directional lights shall be marked to indicate the correct orientation with respect to the runway/taxiway. 

11.3.3 Maintenance 

All interior components of the light must be easily removable for cleaning or replacement. The optical 

components shall be keyed so that they may not be reassembled incorrectly. The lamp shall be accurately and 

firmly positioned at the proper focal point. Any interior lenses or filters shall be securely positioned. After 

reassembly, all components shall be properly aligned, original water resistance shall be restored and the 

required photometric characteristic shall be reproduced. 

On the top of inset lights, pry slots, threaded holes or other means shall be incorporated to assist in removing 

light tops from their bases. 

The optical assembly shall where possible, be provided with a suitable valve to enable it to be pressurised to 

test for leaks by pressurisation and immersion following reassembly. 

11.3.4 Inset Light Bases 

The base for inset lights shall be classified as a shallow inset type. The bases be shall compliant with the 

mechanical requirements for load and flange torque tests as detailed in current revision of FAA AC 150/5345- 

42 for Type L-868 Class 1A light bases. The base shall provide a “dry” system and meet the air pressurisation 

test as detailed in Clause 4.1.1 of the current revision of AC 150/5345 – 42 when assembled with the light top 

assembly. 

The secondary cable entry shall be arranged to provide side entry through the base via a factory installed 

sealing arrangement. Where multiple lamps are required, eg runway edge lights, individual secondary cables 

shall be provided for each lamp. The insulation and size of the secondary cable tails shall be compatible with 

the connecting secondary cable. 



     

   
 

The bases shall incorporate fixing studs secured into the base which include self-locking nuts and/or “vibration 

proof” washers.  Stainless steel anti rotation pins or other fixtures shall be provided to prevent rotation of the 

light top assembly. 

Blind fixing threaded holes are not permitted. 

11.3.5 Installation Jigs 

Installation jigs shall be suitable for retaining the light unit base during its installation.  

The jigs shall be dimensioned such that the base can be aligned, and will then remain in the aligned position, 

during installation of the base to meet the specified tolerances. Consideration shall be made for the location of 

jacking screws such that they clear the cored hole and will bear against the firm pavement surface. The 

installation jigs shall include a bubble level with accuracy suitable to maintain the level of the light base within 

0.5 degrees of level. 

11.4 Installation Details 

Lights shall be installed in a manner that is recommended by the supplier of the particular light type.  

Corrosion inhibiting compound shall be applied to the threads of all external fixings that will be exposed to the 

atmosphere. 

11.4.1 Survey 

The design location and orientation (deviation angle) details for lights shall be accurately surveyed and marked 

on the pavement to indicate the location of the base and the respective orientation of the light.  Painted 

marking for survey shall be kept to a minimum and shall not be overly conspicuous and shall be short life 

water based. 

Nails or pins shall not be used to mark the surveyed locations. 

Where the design location of inset lights fall upon construction joints the light shall be relocated such at such 

that the edge of cored holes has a minimum distance of 150 mm from the edge of concrete paving joints. 

Relocation from the design light position should generally be along the centreline of the taxiway or alignment 

of the lighting system. The relocation along the centreline/alignment shall not be greater that 500 mm or the 

light shall not be relocated off the centreline/alignment. 

11.4.2 Installation of Light Base 

Inset lights shall be located within a cored or preformed recess and fixed in position with an epoxy or similar 

adhesive sealed to prevent the ingress of moisture. The hole shall be dimensioned to provide: 

a. A void for the epoxy grouting material to provide a base to support the light and to provide adequate 
adhesion of the sides of the light base to the pavement; and 

b. Sufficient depth to ensure that the projected height above the pavements will be in accordance with 
Part 139 MOS requirements. 

The identification number of the light shall be painted on the pavement in 50 mm high lettering.  The lettering 

shall be orientated as shown below. 

A typical inset light installation is illustrated below in Figure . 



     

   
 

 

Figure 10  Typical Inset Light Installation 

 

The coring and installation of inset lights shall be programmed to ensure that unsecured or removed 

pavement cores do not impact on airside operations. 

The light installation shall not damage the surrounding pavement. 

The installation method shall ensure that the light will support the loads imposed by aircraft landing or 

trafficking the runway or taxiway. 

The light base shall be adequately prepared ready for fixing the cored hole including cleaning and degreasing 

the outside of the light base. 

Where the secondary cable is jointed to the light tails outside the base ensure that the joint remains clear of 

the light base when installed by a minimum of 100 mm to allow suitable access if the secondary joint fails 

without the need to remove the light fitting. 

Where the secondary cable is to be installed through the light base the cable shall be installed so that the inset 

light unit when installed will not damage it, and that the base cable entry hole is adequately after installation 

of the secondary cable, to prevent ingress of moisture into the base and to maintain a watertight base. 

Particular attention shall be given to ensure a watertight seal and that moisture cannot migrate through the 

cable construction or its Nylon jacket. 

A jig shall be used to install, locate and level the inset light unit base in position in the core hole and maintain 

the base in position during the curing of the grout. The final installed orientation of the centreline of the 

output beam of the inset light unit shall be within plus or minus 0.5 degree of the designed orientation.  Light 

bases shall be installed such that the light is installed within 0.5 degrees of level. 



     

   
 

Where the pavement is not level, the light base shall be installed such that the level of the top of the installed 

light base is midway between the high and low sides of the cored hole. 

The epoxy grout for fixing the light fitting bases shall be suitable for the purpose. Masterflow 622 or approved 

equivalent is considered an acceptable product for this application.  Excess epoxy shall not be allowed to spill 

onto the pavement. 

 



     

   
 

12 Elevated Lights 

12.1 Requirement 

Elevated lights are preferred for most visual aids except where trafficked or exposed to potential 

damage by jet blast, aircraft arrestor systems service vehicles. 

12.2 Characteristics 

The lights required for the visual aids shall meet International standards for structural and 

photometric performance to withstand normal operating conditions of a wide variety of Military and 

Civilian aircraft. 

Particular emphasis is to be placed on the following when selecting the lights for installation:  

c. Through life costs; 
d. Modern design including the use of LED illuminated lights; 
e. Frangibility of mounting masts and bases; 
f. Photometric characteristics and intensity ratios between the respective AGL systems; and 
g. Availability of spares within Australia. 

The following design aspects shall be considered: 

a. Structural integrity; 
b. Static load; 
c. Shear load; 
d. Hydraulic impact; 
e. Water leakage/ingress; 
f. Surface temperature; 
g. Temperature shock; 
h. Resistance to salt laden atmosphere; 
i. Jet blast; and 
j. Solar radiation. 

The mechanical criteria shall be based on relevant  IEC and FAA requirements. 

12.3 Configuration 

All components offered shall be of current manufacture and of current design. 

All components of each particular light shall be part of the original manufacturer’s design. 

Modification to standard light components to affect/improve their photometric performance shall 

be in a manner that does not result in non-standard un-proven lights (e.g. defocusing lamp) or cause 

significant increase in the long-term maintenance requirements (e.g. additional filters). The intent is 

that the acceptable change is, for example, by the use of a suitable alternate lamp with guaranteed 

long-term availability. 

Glass lens shall have a smooth external surface and shall be shaped to minimise dirt collection on all 

surfaces. 



     

   
 

12.3.1 Construction Form 

The mechanical performance of the fittings shall comply with the current revision of BS 3224-4 

(Lighting fittings for civil land aerodromes. Specification for elevated lighting units) or FAA Advisory 

Circular No. 150/5345-46. 

The electrical connection shall be provided by plug and socket without compromising the 

performance of the light frangibility. The plug socket shall be arranged such that the socket is 

retained in the light mounting below the frangible break point so that the electrical connection is 

covered in the event of the light being displaced from its mounting. 

The light’s construction shall facilitate levelling of the fitting.  Provision shall be made in the light 

mounting to allow adjustment to obtain true vertical and azimuth alignment. 

The materials used to manufacture the lights including all castings, optical components, fixings and 

fasteners shall be suitable for their intended purpose and operating environmental conditions.  All 

components shall be adequately protected against corrosion. 

No special tools shall be required for assembly, disassembly or maintenance purposes. 

The light body shall be coloured golden yellow (colour Y14 to AS 2700). The paint system shall have a 

design life of a minimum of 10 years when installed. 

12.3.2 Marking 

The light shall be durably and indelibly marked with manufacturer’s name or identification mark and 

light type.  

Directional lights shall be marked to indicate the correct orientation with respect to the runway. 

12.3.3 Maintenance 

The light components shall be capable of being easily removed for cleaning, repair or replacement. 

Individual items shall be keyed to ensure easy reassembly and that all components are aligned 

correctly. The lamp shall be accurately and firmly positioned at the required focal point. Any interior 

lenses or filters shall be securely positioned. After reassembly, all components shall be properly 

aligned, original water resistance restored and the required photometric characteristics shall be 

produced. 

12.3.4 Elevated Light Mounting Bases 

The light mounting shall have an approved frangible coupling where it attaches to the light. The 

frangible coupling shall comply with the requirements of ICAO Aerodrome Design Manual Part 4 - 

Visual Aids Chapter 15. 

The mounting base shall be manufactured from a corrosion resistant UV stabilised material and be 

suitable for installation on a concrete pad. 

The mounting base shall be finished in a durable paint system with a design life of a minimum of 10 

years. The colour of the base and components shall be golden yellow (colour Y14 to AS 2700). 



     

   
 

12.3.5 Approach Light Masts 

Masts for approach lights shall be lightweight and meet the frangibility requirements of ICAO 

Aerodrome Design Manual Part 4 – Visual Aids Chapter 15.  

The criteria for frangibility shall apply to masts installed within 300 metres of the threshold. The top 

1.8 metres of masts installed beyond 300 metres from the threshold shall also meet the frangibility 

requirements. 

The masts shall meet the deflection requirements of FAA AC 150/5345-45 (current revision).  

A frangible mast shall be provided for each light. 

Masts shall be installed on concrete bases designed and certified for structural adequacy for the 

terrain category and wind loading due to the number and size of the installed lights. 

Where the masts are located outside the perimeter fence of an establishment then suitable fencing 

shall be provided to protect the masts. 

12.3.6 Installation and Alignment Tools 

Installation and alignment tools shall be suitable for accurately levelling and aligning the elevated 

lights. The installation tool shall include a bubble level with accuracy suitable to maintain the level of 

the light base within 0.5 degrees of level. 

Alignment tools shall be suitable for mounting on individual lights so that the light can be aligned 

with adjacent lights and in the case of approach lights, aimed to the required elevation and azimuth. 

12.4 Installation Details 

Lights shall be installed in a manner that is recommended by the supplier of the particular light type. 

Elevated lights shall be mounted that they will maintain their position and aiming point.  The 

mounting shall incorporate frangible couplings. 

The identification number of the light shall be painted on the mounting base in 50 mm high lettering.  

The lettering shall be orientated so that it faces the pavement. 

A typical elevated light installation is illustrated below in Figure . 



     

   
 

 

Figure 11  Typical Elevated Light Installation 

 

Corrosion inhibiting compound shall be applied to the threads of all external fixings that will be 

exposed to the atmosphere. 

Elevated lights shall be installed such that a maximum height of 50 mm is maintained above the 

pavement in the event of a broken coupling. The secondary cable plug/socket shall disengage such 

that the socket portion is retained within the remaining light base and no live uncovered conductors 

are exposed. 

The maximum height of an elevated light when mounted on a trafficable pavement shall not exceed 

that detailed in  Part 139 MOS. 

The mounting base for elevated lights shall be installed on a concrete mounting base that includes a 

recess for the secondary socket and its retaining clamp that will retained the socket in the event of 

the light being dislodged thus preventing live cable ends being exposed. 

Alternatively the mounting base may be fixed directly to the pavement (with suitable anchor fixings) 

above a cored hole that will provide a void for the secondary socket. The secondary socket-retaining 

clamp would, in this case, be fixed by use of the base mounting fixings. 

Where lights are installed on, hinged or lowerable masts eg approach lights the lights shall be 

installed such that they will obtain the required aiming orientation and vertical angle when the mast 

is raised. The secondary cables shall be installed within the mast components or within flexible 

conduits that have characteristics suitable for the purpose. Masts shall be installed on concrete 

bases designed and certified for structural adequacy for the terrain category and wind loading due 

to the number and size of the installed lights. 

 


