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CHAPTER 2
AIRFIELD RUNWAY AND APPROACH LIGHTING SYSTEMS

2-1. General design and layout criteria

Figures 2-1 through 2-11 are intended to serve as guidesin
designing and ingtdling typical airfield installations. Figure
2-1isfor atypicd Army airfield having a runway 75 feet
wide by 5,000 long, with connecting taxiways 50 feet wide
and afixed congtruction (permanent) airfield lighting system
utilizing medium intensity elevated and semiflush lights.
Figure 2-2 indicates atypica one line block control diagram
and figures 2-3 and 2-4 indicate typical installation details
of thelight fixtures. Where a high intensity runway lighting
system and/or an SALS is specificaly authorized for
installation, the general criteria to be used is stated below.
For additional details that may be of help in designing
lighting facilities peculiar to a particular airfield, attention
isinvited to the following references. Air Force Manual 88-
14 and Army Manua TM 5-8034.

2-2. Description

a. Runway lighting system is a configuration of lights
which define the laterd and longitudinal limits of the usable
landing area. Two straight lines of lights parallel to and
equidistant from the runway centerline define the latera
limits. Thelightsin theselines are called runway edge lights
and emit aviaion white (clear) light. The longitudinal limits
of the usable landing area are defined a each end by a
symmetrical pattern of 180 degrees aviation green/180
degrees aviation red lights designated as the threshold
lighting configuration. Such a configuration includes
inboard threshold lights, located between the lines of the
runway edge lights, and winged-out threshold lights which
extend outward from each end of the inboard threshold
lights.

b. Approach lighting system presents in plan view a
configuration of lights located symmetrically about and
along the extended centerline of the runway. The system
originates at the threshold of the useable landing area, and
extends out therefrom a distance of 1,500 feet for a precision
approach system and 1,400 feet for a medium intensity
system. Condenser discharge lights may be provided as
described in paragraph 2-6g(6) and will flash in sequence
towards the threshold.

2-3. Criteria

The basic type of lighting installation used by the Army is
amedium intengity runway lighting system without approach
lights. However, where additiona guidance is required
because of operational criteria, such as poor weather
conditions or low cloud base which restrict visihility, an

gpproach lighting system may be installed where specifically
authorized.

a. Mediumintensity approach lighting system (MALS).
This system may be used where a precision approach is not
available or justified. The runway lighting system will be of
the medium intensity type. The approach lighting system
will congg of light bars spaced on 200-foot centers extend-
ing outward 1,400 feet from the threshold. Where
authorized, condenser discharge lights may be installed in
the outer three bars. When the condenser discharge lights are
used, this system will be indicated as MAL SF.

b. High intensity short approach lighting system
(SALS). This system will be used where a precision
approach is authorized. A precision approach is defined as
an instrument runway served by either an ILS, GCA radar
approach aids, or other electronic guidance systems, and
intended for use in IFR weather conditions. The runway
lighting system will be of the high intensity type. The
gpproach lightswill consigt of light bars spaced on 100-foot
centers extending 1,500 feet outward from the threshold
utilizing high intensity lights. Where authorized, sequenced
flashing condenser discharge lights will be used as described
in paragraph 2-69(6).

c. Approach lighting system location. An approach
lighting system will be installed normally on only that end
of a runway most frequently used for the approach to the
runway.

d. Mediumintensity runway edge lights. Medium inten-
sity runway edge lights will be installed in support of
nighttime VFR and nonprecision instrument approaches
only. The configuration for medium intensity lights will be
the same as provided for high intensity runway edge lights
in paragraph 2-3.e.

e. High intensity runway edge lights. High intensity
runway edge lights will be installed only where specificaly
authorized. In such cases, where runways at Army instal-
lations are 7,500 feet or less in length, the high intensity
runway lighting system and its associated equipment will be
used with a standard 6.6-ampere series circuit. Where the
runway length exceeds 7,500 feet, the system will be in
installed for a 20-ampere series circuit. The latter system
will be as described in AFM 88-14.

f. Refueling area lights. Explosion-proof aviation light
fixture assemblies and associated wiring will be used when
lighting fixtures are required within 50 feet of an aircraft
fud inlet or fud system vent and within 63 feet of an aircraft
direct fueling outlet/hose reel pit.

2-4. Runway edge lighting configuration

Runway edge lights will be located longitudinally on both
sdes of the runway at a distance not to exceed 10 feet from
the edge of the full strength paving designated for runway
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Figure 2-2. Typical one line block diagram for Army airfield lighting systems.
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Installation details for elevated runway and taxiway marker lights.



use. Both lines of lights will be parallel to and equidistant
from the runway centerline on spacings that will approach,
but not exceed 200 feet. Elevated fixtures will be frangibly
mounted a maximum of 14 inches above grade. If snow
accumulations of 12 inches or more will be frequent,
mounting height may be increased to not more than 24
inches above grade. Where runway intersections or
taxiways intersections occur, the spacing of the runway
lightswill be uniform between paving intersection points of
tangency (PT's) with each section calculated separately.
Lightsin paved areas will be omitted. Sections of runway
lights opposite paved intersections will be treated as
separate sections, with lights equally spaced between PTs of
paved intersections (fig 2-1). For addition-al information see
AFM 88-14.

2-5. Threshold lighting configuration

a. Medium intensity lighting system. The use of
winged-out eevated threshold lights only, or a combination
of winged-out elevated lights and semiflush inboard lights,
will be optional for Army airfield lighting, as appropriate,
for the particular medium intensity lighting system.

b. High intensity lighting system. For a high intensity
lighting system, the winged-out and inboard combination of
lights will be used.

c. Location of threshold lights. The line of threshold
lightswill be not lessthan 2 feet nor more than 10 feet from
the ends of the runway. Winged-out sections of elevated
lights on each side of the ends of the runway will extend
outward, at right angles to the runway, for atota distance
not less than 40 feet, with lights spaced on 10-foot centers.
Each winged-out section will contain not less than five
lights. The innermost light of each section will be located in
line with the corresponding row of runway lights. Where
elevated lights only are employed at the threshold, a mini-
mum gap of 40 feet will be provided on each side of the
runway centerline. The maximum total gap for a 75-foot
wide runway will be 95 feet. Uniformly spaced inboard
semiflush lights, having a maximum spacing of 10 feet
between lights, may be employed to fill the gap between the
winged-out sections of elevated threshold lights at each end
of the runway. Such a configuration will provide the spacing
for the eevated threshold lights and require minimum
changesin the threshold lights should an approach lighting
system beingdled at the runway at some future date. Also,
this configuration will serve to increase the longitudinal
definition of the runway under medium intensity runway
lighting conditions. All threshold lights will be connected in
series with the appropriate runway lighting circuit. For
additional information, refer to AFM 88-14.

2-6. Approach lighting configurations

a. Approach lighting systems (MALS, MALSF,
MALSR, ALSF-2 and ODALS). An approach lighting
system is a configuration of signa lights disposed
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symmetrically about the runway centerline extended, starting
at the landing threshold and extending outward into the
gpproach zone. These systems provide visual information on
one or more of the following: runway alignment, circling
guidance, roll guidance, and horizon references. Those
systems used for precision approaches (in conjunction with
an electronic aid such as ILS) are 2400 feet in length,
provided the glide dope angle is 2.750 or higher. At
locations with the glide slope angle less than 2.750, the
light lane will be 3000 feet. For nonprecision approaches,
the systems are 1400 or 1500 feet in length. Except for the
ODALS, the systems are a so classified into high intensity
or medium intensity systems; the distinction being made on
the type of lamps and equipment used. The following is a
list of Approach Lighting Systems and their intended use.

(1) MALS- Medium Intensity Approach Lighting Sys-
tem. The layout of the MALSwill consist of a configuration
of steady burning lights arranged symmetrically about and
aong the extended runway centerline as shown in figure 2-
5. The system will begin approximately 200 feet from the
runway threshold and terminate 1400 feet from the
threshold.

(2) MALSF - Medium Intensity Approach Lighting
System with Sequenced Flashers. Same as MALS but
equipped with three sequenced flashers collocated with the
outer three light bars of the system. This system is used at
locations where gpproach areaidentification problems exist.

(3) MALSR - Medium Intensity Approach Lighting
System with Runway Alignment Indicator Lights (RAIL).
An economy type system used for precision instrument
gpproaches of a Category | Configuration (an ILS approach
procedure which provides for approach to adecision height
of not less than 200 feet).

(4) ALSF-2 - High Intensity Approach Lighting
System with Sequenced Flashers. Standard system for
precison instrument approaches of a Category |l
Configuration (an ILS approach procedure which provides
for approach to adecision height of not less than 100 feet).

(5) ODALS - Omnidirectional Approach Light Sys-
tem. The ODALS provides runway end identifier lights and
useful circling, offset, and straight-in visua guidance for
nonprecision instrument approach runways.

b. Runway end identifier lights (REIL). The primary
function of the REIL is to provide rapid and positive
identification of the approach end of arunway. The system
conggts of two sychronized flashing lights, one on each side
of the runway landing threshold, facing the approach area.
Theflashing feature of the lights provides an eye attracting
characteristic, making the REIL effective for identification
of arunway surrounded by a preponderance of other lighting
or lacking contrast with surrounding terrain.

c. Lead-inlighting system (LDIN). The lead-in lighting
system consists of a series of flashing lightsinstalled at or
near ground leve to describe the desired course to a runway
or final approach. The system may be curved, straight, or a
combination thereof, as required. The LDIN may be
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terminated at any approved approach lighting system or at
a distance from the landing threshold which is compatible
with authorized visibility minimums.

d. Selection considerations. Prior to the selection of a
particular lighting aid, individual site evaluation will be
made to determine which aid will best serve in improving
operations. The probable environmenta effects of con-
structing and operating the proposed lighting aid should
also be considered. Possible reductions in instrument ap-
proach minima will be determined by the FAA. The fol-
lowing information will be used as a guide in selecting a
particular system.

(1) Approach lighting systems (ALSF-2, MALSR,
MALSF, MALS and ODALS). Approach lighting is an
essential adjunct to electronic aids in providing landing
gpproach guidance. The ALSF-2 configuration is to be used
with all Category Il and 1l instrument landing systems
(ILS). The MALSR isthe standard approach light system to
be used with acategory | ILS. A requirement also exists for
less sophisticated approach lighting systems for use with
nonprecision instrument approaches to establish early
runway identification and provide aignment and roll
guidance. The MALS will generaly fulfill these require-
ments and is desirable wherelocal conditions such as terrain
or areas of high ambient light requires this facility to
enhance safety of operations. Flashers should be incor-
porated (MALSF) at locations where approach area iden-
tification problems exist. The ODAL S does not provide roll
guidance but gives better runway identification for circling
procedures and is effective in providing runway alignment,
especialy in areas of high ambient light.

(2) Runway end identification lights (REIL). The
unidirectiona (L-849) REIL provides early runway end
identification and limited circling guidance. The om-
nidirectional REIL (L-859) should be used when good
circling guidance is required. The REIL is most beneficial
in areas having a preponderance of lighting or featureless
terrain. A REIL system is not installed on the same end of
arunway as an approach lighting system.

(3) Lead-in lighting systems (LDIN). Due to hazard-
ous terrain, obstructions, noise abatement, or other condi-
tions, some runway approaches require an LDIN to provide
positive visua guidance along a specific approach path,
generaly irregular, to the approach light system or the
runway end itself. Each LDIN instalation is unique and
designed specificaly to fill a particular requirement. The
LDIN isavisud flight rule (VFR) aid.

e. Layout.

(1) MALS The sysem will congist of seven stations on
approximately 200 feet, spacing. Each station will have a
bar with five steady burning lights. The 1000-foot station
will have two additional bars, one on each side of the
centerline bar, each approximately 10 feet in length with
five steady burning lights. Where authorized, the outer three
stations will have sequenced flashing lights in addition to
steady burning lights, and will be designated as MALSF.
All lightsin the system will emit aviation white light. Only
steady burning lights will be provided with brightness
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control. Sequenced flashing lights will flash consecutively
towards the threshold. For additiona information on the
MALSF system, reference may be made to FAA Advisory
Circular AC 150/5340-14.

(2) MALSF. The MALSF consist of aMALS with 3
sequenced flashers which are located at the last three light-
bar stations. These flashers are added to the MALS at
locations where high ambient background lighting or other
visual problems require these lights to assist pilots in
malting an earlier identification of the system. These lights
flash in sequence toward the threshold at the rate of twice
per second. The MALSF configuration is shown in figure 2-
5, and typical ingalation details for the MAL SF are shown
in figure 2-6.

(3 MALSR. The MALSR consists of a MALS plus
Runway Alignment Indicator Lights (RAIL). The RAIL
portion of thefacility consists of sequenced flashers located
on the extended runway centerline, the first being located
200 feet beyond the approach end of the MALS with
successive units located at each 200 feet interval out to
2400 feet (3000 feet for ILS glide dlope angles less than
2.75) from the runway threshold. These lights flash in
sequence toward the threshold at the rate of twice per
second. The MAL SR configuration is shown in figure 2-7.

(4) ALSF-2. This configurationisfor use in Category
Il and Category |11 runways and is shown in figure 2-8. All
light bars areinstalled perpendicular to the extended runway
centerline and al lights are aimed away from the runway
threshold. The steady burning lights are augmented with a
system of sequenced flashing lights installed at each
centerline bar starting 1000 feet from the threshold out to
the end of the system. These flashing lights emit a bluish-
white light and flash in sequence toward the threshold at a
rate of twice per second. The light lanes will be 2400 feet in
length providing the ILS glide ope angle is 2.75 or higher.
At locations with the glide slope angle less than 2.75 the
light lane will be 3000 feet in length.

(5) OALS The omnidirectiona approach light system
consists of seven omnidirectional flashing lights located in
the approach area of arunway. Five of the flashing lights are
located on the extended runway centerline starting 300 feet
from the runway threshold and at 300-foot intervals out to
1500 feet from the threshold. The remaining two flashing
lights are located 40 to 75 feet from each edge of the runway
at the threshold as shown in figure 2-9. For additiond
information on ODALS, refer to FAA Advisory Circulars
AC 150/5340-14 and AC 150/5345-51.

(6) LDIN. Thelead-inlighting system has no standard
layout but is tailored to give appropriate guidance as
controlled by loca conditions. The flashing lights are placed
in groups of at least three in the approach path beginning at
apoint within easy visual range of afina approach fix. The
light groups are spaced close enough together
(approximately 5000 feet) to give continuous lead-in
guidance. A group will consist of at least three flashing
lightsin alinear cluster that, where practicable, should flash
in sequence toward the runway. Figure 2-10 gives an
example layout for alead-in system.
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DESIRED APPROACH PATH
(CENTER OF RIVER)

LINE OF LIGHTS AS NEAR DESIRED
APPROACH PATH AS PRACTICAL

Figure 2-10. Example layout for LDIN.
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f. Land requirements. The minimum land regquirements,
measured from the runway landing threshold, for the various
approach lighting Systems are as follows:

(1) MALSand MALSF. 1600 feet in length by 400 feet
in width.

(2) MALSR. 1600 feet in length by 400 feet in width
for the MALS portion, plus an additional 1000 feet (1600
feet for ILS glide slope angles less than 2.750) in length by
25 feet for the RAIL portion. The minimum width of 25 feet
for the RAIL portion is considered adequate for relatively
clear and level terrain. However where required to meet
visihility or access requirements, the width may be increased
up to 100 feet. In some cases the visibility or obstruction
clearance requirements may be met by raising the RAIL
structures. In such cases an analysis should be made of the
comparative cost of raising the structures versus buying
additional land or removing obstructions and the least
expensive method followed.

(3) ALSF-2. For 3200 feet in length by 400 feet in
width for ILS glide slope angles of less than 2.75°. For
2600 feet in length by 400 feet in width for ILS glide slope
angles of 2.75° or higher.

(4) ODALS. The land requirement is a 400-foot wide
strip centered on the extended runway centerline and ex-
tending out to 1700 feet from the landing threshold.

(5) LDIN. As each system must be designed to suit
local conditions and provide the visual guidance intended,
land requirements will vary from site to site. Generally, land
or land rights should be obtained to provide for the
installation of light units and to obtain and maintain the
required visibility to the light units from approaching
aircraft.

g. High intensity short approach lighting system. The
layout of the SALSwill conform to applicable requirements
of AFM 88-14. Specific exceptions to criteria noted in the
above reference for an Army airfield approach lighting
system are:

(1) Application at joint use civil. military arfields as
noted in AFM 88-14 is not applicable to Army airfields.
Should such a condition develop at an Army airfield instal-
lation, HQUSACE, CEMP-ET, will be so informed.

(2) The approach lighting system will be a shortened
system limited to a total length of 1500 feet to provide a
1000-foot overrun area with a 500-foot centerline bar tail.
Where practicable, one circuit will be used for the shortened
gpproach lighting system excluding the threshold lights. The
threshold lights, in this instance, will be connected to the
runway lighting circuit if sufficient capacity and proper
current characteristics are available or can be made feasibly
available.

(3) Obstruction free lights will be utilized within a
minimum distance of 500 feet from the runway threshold,
but not including the lights at the 500-foot overrun station.
Obstruction-free lights on unpaved overrun areas will be
elevated type mounted on frangible fittings. Obstruction-free
lights on paved areas will be semiflush or elevated type
mounted on frangible fittings. No aircraft arresting barriers
will berequired at Army airfields.

2-14

(4) The multiway centerline will be offset to provide
connection to light fixture pads or supporting structures.

(5) Winged-out threshold lights will emit 180 degrees
aviation green/180 degrees aviation red light and may be
elevated or semiflush as operationaly required. Elevated
lights will normally be used. Five lights spaced on 10-foot
center for atota length of 40 feet, will comprise the winged-
out threshold lights on each side of the runway. Winged-out
threshold lights may be mounted on separate concrete pads
with or without handholes or duct lines as required.

(6) Condenser discharge lights, flashing consecutively
towards the threshold in sequence, will be optional. Central
monitoring of theindividual lightsin the system will not be
required. For the standard 1500-foot system, condenser
discharge lightswill be installed from the 1600-foot station
to the 2000-foot station, on 100-foot spacing but will not be
ingtalled from the 1000-foot station to the 1500-foot station.
If the system of condenser discharge lights is not initialy
ingtdled in the approach lighting system, a spare duct with
aNo0.9 AWG galvanized pull-wire installed therein will be
provided for future installation of cable for such lights.

(7) Rall guidance barswill not be installed nor will a
spare duct be provided for any future installation.

2-7. New approach lighting systems at existing
Army airfields

The criteria of this manua will apply to the installation of
new approach lighting systems at existing Army airfields.
Exiging runway lighting systems at most Army airfields are
of the medium intensity type, and should require a mini-
mum of congtruction effort for conversion to a system
compatible with new approach lighting systems.

a. When anew medium or high intensity short approach
lighting system will be provided at an airfield having an
existing medium or high intensity runway lighting system,
respectively, the existing system will be modified as re-
quired to conform to the criteria of this manual. Modifica-
tions to the existing system will reuse as much of the
existing system components as practicable.

b. When anew high intensity short approach lighting
system will be provided at an airfield having an existing
medium intensity runway lighting system, the existing sys-
tem will be modified as required to conform to the criteria
of this manual. Various medium intensity system com-
ponents will generally not be reusable in a high intensity
system. Such non-reusable components will include the
lighting fixtures and associated hardware and the under-
ground seriesto-series transformers. However, existing
regulators, various controls, circuits, and cable lead con-
nections; and the emergency power generating system will
be salvaged and reused wherever practicable. Figure 2-11
illustrates modification requirements for an existing
MALSF ingalation. Modification to the threshold lighting
configuration will conform to the following wherever
practicable:
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(1) Inboard threshold lights of the semiflush type are
required between the rows of runway edge lights at each end
of the runway. Where semiflush inboard lights do not exist,
new semiflush lights will be installed on spacing not
exceeding 10 feet. Where semiflush inboard lights exist, but
spacing exceeds 10 feet, new semiflush lights will be
ingalled midway between the existing lights. Existing light
fixtures, hardware, transformers, and other equipment will
be replaced or modified as required to provide a high
intensity system. Inboard threshold lights will be mounted
on concrete pads, with or without handholes or duct lines, as
required, and will be connected to the existing runway
lighting circuit if sufficient regulatory capacity is available
or can be made feasibly available. If such is not feasible, a
new circuit and regulator will be provided, with the control
arranged o that the threshold lights will be energized by the
runway lighting circuit switch.

(2) Winged-out threshold lights will require no chan-
ges to existing spacing. However, existing light fixtures,
hardware, transformers, and other equipment will be
replaced or modified as required to provide a high intensity
system. Connection and control requirements will be as for
inboard threshold lights above.

2-8. Lighting of parallel runways

Lighting of parallel runways will be treated as for separate
airfields and controlled independently.

2-9. Lighting of intersection runways

Wheretwo or more intersecting runways are provided with
the same type of runway lighting system, both systems may
be served from a single group of regulators by the use of
cabinet and relay assembly runway selector (similar and
equal to USAF Item No. 148D) or series circuit switch
assembly runway selector (similar and equal to USAF Item
No0.408).

2-10. Lighting equipment

Several types of light fixtures are used in Army airfield
runway and approach lighting systems. The type of fixture
used depends upon whether the system is of medium or high
intensity, and the location and service to be given by the
light. Series circuits are used for supplying electrical energy
to the lights. The types of lights required for use in runway
and approach lighting systems are described below. Each
type of light is denoted by a descriptive name, Air Force
Item Number or FAA Number or Advisory Circular and,
where exiging, by Part Number and Military Specification.
Mounting accessories are not hoted herein, but are shown on
the installation detail drawings, figures 2-3 and 2-4.

a. Runway edgelights. Runway edge lights will bein--
galled on concrete pads as shown on the installation detail
drawings. The color of the runway edge lights will be
aviation white (clear).
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(1) Elevated medium intensity lights will be om-
nidirectional, Type M-1, Item N0.294, conforming to Mil.
Spec. MIL-L-7082. The lamp for the elevated light will be
30 watts, 6.6-ampere, T-10 medium pre-focus base, Item
No. 334, conforming to Part No. MS 25012-1 and Mil.
Spec. MIL-L-6363. The lens will be asymmetrical type,
clear, Item N0.335 conforming to Mil. Spec. MIL-L-7082.
FAA type L-861 fixtures may aso be used.

(2) Semiflush medium intensity lights will be om-
nidirectional, Class B-3, Item No.654, conforming to Mil.
Std. MS-27033 and Mil. Spec. MIL-L-26202. The lamp for
thisfixture will be 45 watts, 6.6-ampere, PAR-56, conform-
ing to Mil. Std. MS-24488 and Mil. Spec. MIL-L-6363.
FAA type L-852E, class 2 fixtures may be used in lieu of
military specification fixtures.

(3) High intensity lights for elevated and semiflush
installations will be as described in AFM 88-14.

b. Inboard threshold lights. Inboard threshold lights
will be ingtalled in concrete bases as shown on the
installation detail drawings, figures 2-3 and 2-4, and will
emit aviation green and red light by use of 180 degrees
aviation green/180 degrees aviation red filters. Type and
number of filters will suit the fixtures furnished.

(1) Semiflush medium intensity lights will be om-
nidirectional, Class B-3, Item N0.654, conforming to Mil.
Std. MS-27033 and Mil. Spec. MIL-L-26202. The lamp
will be 45 waetts, 6.6-ampere, PAR 56 conforming to Mil.
Std. MS-24488 and Mil. Spec. MIL-L-6363. FAA type L-
852E, class 2 fixtures may be used instead of the military
specification fixtures.

(2) Semiflush high intensity lights will be as described
in AFM 88-14.

c.  Winged-out threshold lights. Winged-out threshold
lights will be installed on concrete pads as shown in the
installation detail drawings, figures 2-3 and 2-4, and will
emit aviation green and red light by use of 180 degrees
aviation green/180 degrees aviation red filters. Type and
number of filters will suit the fixtures furnished. Winged-
out threshold lights normally will be elevated. Semiflush
fixtures will be used where an elevated light will cause
interference with aircraft movement, such as at a taxiway
area.

(1) Elevated medium intensity lights will be om-
nidirectional, Type M-1, Item N0.294, conforming to Mil.
Spec. MIL-L-7082. Thelamp will be 45 watts, 6.6-ampere,
T-10, medium prefocus base, item N0.289, conforming to
Mil. Std. MS-25012 and Mil. Spec. MIL-L-6363. FAA type
L-861 fixtures may be used instead of type M-1 fixtures.

(2) Semiflush medium intensity lights will be om-
nidirectional, Class B-3, Item N0.654, conforming to Mil.
Std. MS -27033 and Mil. Spec. MIL-L-26202. The lamp
will be 45 watts, 6.6-ampere, PAR 56 conforming to Mil.
Std. MS-24488 and Mil. Spec. MIL-L-6363. FAA type L-
852E, class 2 fixtures may also be used.

(3) High intensity light fixtures, elevated and semi-
flush, will be as described in AFM 88-14.



d. Approach lighting system. The requirements for ap-
proach lighting systems are set forth in paragraphs 2-6 and
2-7, above.

(1) Information concerning medium intensity approach
lighting fixtures, locations, and mounting, is set forth in
FAA Advisory Circular AC 150/5340-14. Only the MALS
and MALSF portion of this advisory circular will be
applicable.

(2) Information concerning high intensity approach
lighting fixtures, locations, and mountings is set forth in
AFM 88-84.

e. Refueling area lights. Fixture assembly must meet
Underwriters Laboratories (UL) test and approval re-
quirements as stated in UL 844 for class 1 division 1, group
D hazardous locations as defined in NFPA 70. The fixture
assembly will include a light fixture, frangible-coupling,
power disconnect switch that will kill power to the fixture
if the frangible-coupling is broken, and a junction box. The
lens/filter colors will meet MIL-C-25050.

2-11. Power supply and circuits

Runway and approach lighting systems are supplied through
interleaved series circuits served by constant current
regulators, except for the MALS and MALSF, which will be
supplied from a 120/240-volt, 60-hertz multiple circuit.
Constant current regulators designed for use on these
arfidd lighting systems have provisions for varying output
current from rated value to lower values so that the
brightness of the lamps in the lighting system may be
adjusted to suit visibility conditions. This provision is
referred to as "Brightness Control.” Regulators will be as
described in chapter 10.

a. Circuiting criteria. The number and type of
regulators and/or magnetic amplifier dimmers or
transformers required will be determined by length and
number of runways, approach system types, lighting system
intengities, and the number of lights in each system. Losses
in volt-amperes for the circuit cables and the feeder cables
from the vault to the lights should aso be taken into

T™ 5-811-5

consideration when designing the systems. Regulators
should always be loaded to at least one-half of rated kW
output. Where more than one regulator is needed, the load
should be divided equally between the number of regulators
used for that circuit. Where future extensions to runways are
planned, an exception to the above may be made in that
regulators may beloaded at less than half of rated output for
first increment construction, to permit future load additions
with no change in regulator circuiting.

b. Transformers, cables, and connectors. For informa-
tion on installation of such items, see chapter 8.

(1) The cable used for series circuits will be No.8
AWG, 1/C dranded, 5,000-valt, cross-linked polyethylene,
conforming to Mil. Spec. MIL-C-38359. Conductors for the
MALS and MALSF will be 1/C stranded, 600 volt, sized as
required for the installation, conforming to the applicable
portions of FAA Advisory Circular AC 150/5345-7.

(2) The series transformers used for various types of
systems are as follows:

(&) Medium intensity - 6.6/6.6 amperes, 30/45
watts, Item N0.829 conforming to Mil. Spec. MIL-T-
27535, and Mil. Std. MS-27289-1.

(b) Highintensty - 6.6/6.6 amperes, 200 watts, Item
No0.831 conforming to Mil. Spec. MIL-T-27535, and Mil.
Std. MS-27288-1.

(c) Highintensty - 20/6.6 amperes, 200 wetts, Item
N0.832 conforming to Mil. Spec. MIL-T-27535, and Mil.
Std. MS-27286-1.

2-12. Control system

The runway and approach lighting Systems controls are an
integra portion of the control system for all airfield lighting
facilities. The function of this portion of the control is to
energize and de-energize the selected runway and approach
lighting systems as well as control the brightness of such
systems remotely, as required by the operations of the
airfield. Runway and approach lighting systems will be
controlled from the control tower and the equipment vault as
described in chapter 10.
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