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SUBJECT ¢ ECONOMY APPROACH LIGHTING AIDS

l".
.

PURPOSE. This advisory circular describes standards for the design,
installation, and maintenance of economy approach lighting aids, i.e.,
medium intensity approach light system with sequenced flashing lights
(MALS/SF), runway end identifier light system (REILS), and abbreviated
visual approach slope indicator system (AVASI).

2, CANCELLATION, AC 150/5340-14, Economy Approach Lighting Aids, dated
June 30, 1965, is cancelled.

3. APPLICABLE PUBLICATIONS. Technical publications listed under

Bibliography, Appendix 1, provide guidance and detailed information
as may be required.

4, EXPLANATION OF REVISIONS. In addition to minor changes in the text,
the following changes have been made:

a. Selection criteria have been included for each system.

b. Sequenced flashing lights in the inner 800-foot gection of the
MALS/SF have been deleted.

c¢. Details have been added for the AVASI installation.
S. HOW TO GET THIS CIRCULAR. Obtain additional copies of this circular

AC 150/5340-14A, Economy Approach Lighting Aids, from the Federal
Aviation Agency, Distributiom Unit, HQ-438, Waghington, D.C. 20553.

Chester G. Bowers
Director, Airports Service
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INTRODUCTION,

a.

The economy approach lighting aids were developed to make available
to eligible airports low cost approach visual aids. The design and
installation requirements are flexible to permit the equipment to be
ingtalled and operated with minimum changes to the power distribution
system at the airport.

The technical information required to plan and install a system is
included in Figures 1 through 8. These are drawings of TYPICAL
installations. Local applications may require variations from the
drawings, but no variations in the layout, spacing, and tolerances
are permitted. Although it is possible to plan an installation
from the drawings, various characteristics affecting the systems
and their design, equipment, and installation deserve special
consideration.

TYPES OF ECONOMY APPROACH LIGHTING AIDS.

a.

b.

Cc.

Medium Intensity Approach Light System With or Without Sequenced
Flashing Lights (MALS/SF or MALS). If medium intensity lights are to
be installed without sequenced flashing lights, only the applicable
portions of the paragraphs for MALS/SF should be applied.

Runway End Identifier Light System (REILS).

Abbreviated Visual Approach Slope Indicator System (AVASI).

SELECTION CONSIDERATIONS., The selection of a particular system should be

based on an operational requirement for light signals in addition to
runway edge lights. The following should be considered when selecting an
economy approach lighting aid:

a.

The airport's current operations and forecasts for three years
indicate that the airport will not meet the criteria under the
Agency's planning standards for the installation of an instrument
landing system/approach light system (ILS/ALS), runway end
identifier lights (REIL), or visual approach slope indicator system
(VASIL).

The runway to be served has at least a medium intensity runway
lighting system.
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If MALS/SF {is to be installed, the airport should have an assigned
or have the potential for an instrument approach procedure other
than instrument landing system/precision approach radar (ILS/PAR),

MALS/SF and REILS are not installed on the same end of a runway.
If required, AVASI may be installed with either MALS/SF or REILS
on the same end of a runway.

The selection of a particular system should be based on local needs,
both operational and environmental. An individual site evaluation
is necessary to determine which aid will best serve in reducing the
deficiency(s) in a particular area. Reduction to instrument
approach minima may be made in accordance with the U.S. Standard
for Terminal Instrument Procedures. The following information can
be used as a guide for selecting a particular system.

(1) MALS/SF. This system provides early runway lineup and lead-in
guidance, runway end identification, and to a degree, roll
guidance. The lights are helpful during some periods of
restricted visibility, The MALS is beneficial where
extraneous lighting prevents the pilot from lining up with the
runway centerline or where the surrounding terrain is devoid
of lighting and does not provide the cues necessary for proper
aircraft attitude control. At locations where approach area
identification is difficult at night due to surrounding lights,
MALS with sequenced flashing lights installed at the three
outermost bars should resolve this problem,

(2) REILS. This system provides early runway and runway end
identification and will provide a degree of circling guidance.
It is beneficial in areas having a preponderance of lighting or
where featureless terrain exists.

(3) AVASI. This system provides descent guidance and may also
provide some noise relief. On runways not provided with
electronic guidance, it is beneficial in aiding the pilot of
an aircraft to determine his correct descent path. The
presence of objects in the approach area may involve a
serious hazard if an aircraft descends below the normal
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approach path, This is especially true where sources
of visual reference information are lacking or deceptive,
i,e., hilltops, valleys, and remote type airports.

4. CONFIGURATIONS.

a. MALS/SF.

(1) The system has a configuration of steady burning and flashing
tights arranged symmetrically about and along the extended
runway centerline as shown in Figure l. The system begins
approximately 200 feet from the runway threshold and extends
to a distance of 1400 feet,

(2) The system has seven stations. Each station has a bar with
five steady burning lights. If required, one flashing light
is located at the three outermost stations. The station
1000 feet from the runway threshold has two additional bars
(one on each side of the centerline bar) each with five
steady burning lights.

(3) Al}l lights in the system emit white light. The steady burning
lights are controlled in intensity but the flashing lights have
no intensity control.

b. REILS. The system has two flashing lights located at the end of the
runway as shown in Figure 2. The optimum location for the light
gources is in line with the runway threshold 40 feet out on each
side of the runway edge lights, The light fixtures are not provided
with an optical baffle. The beam axis of each unit is oriented 15°
outward from a iine parallel to the runway centerline and inclined
at an angle of 10° above the horizontal. These flashing lights emit
white light and have no intensity control.

¢. AVASI, The system has two light units located 50 feet from the left
runway edge when the optical system is viewed from the approach zone.
The light units are installed in a line parallel with the runway
edge. Each light unit emits a two color (red and white) light beam.
When the light units are properly aimed, the optical systems provide
visual approach slope information. Aiming criteria for the AVASIL
are shown in Figure 3.
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5. DESIGN.
a. MALS/SF,.

(1) General. The MALS and SF are connected to permit simultaneous
operation of the steady burning and flashing lights. The
sequence flashing light at the three outermost stations should
operate when the steady burning lights are energized on the
high or low intensity brightness setting.

(2) MALS Controls. The steady burning lights are controlled with
an "on-off" switch and an intensity control switch. Switches
may be obtained for manual, automatic, or radio operation.

The location and type of control are determined by the
operational requirements at the airport. The intensity control
can be designed to give at least a high-low position

(100 percent and approximately 10 percent of lamp brightness),
If a 2-step (high-low) intensity control design is selected,
the high position can be used during day instrument operations
and the low position can be used during night operations.

(a) Manual Switch. The manual "on-off" switch is a two
position switch of the proper rating located at a remote
or local contrel station. 1If 2-step brightness control
is selected, a switch of the proper rating with two
pogitions may be used in conjunction with a relay.

(b) Automatic Switch. The automatic “on-off" controls may
be a standard industrial photoelectric or mechanical
agtronomi¢ time control switch.

(c) Radio Control. The system may be designed to operate
("on-off") with radio controls, At some locations it might
be desirable to set the intensity of the lights manually
and use radio or automatic controls to turn the system
on and off.

(3) SF Controls. The "on-off" operation of the sequence flashing
lights may be controliled with a manual switch, automatic
switch, or a radio-controlled switch. The sequencing of the
lights is controlled by a master timer of the type shown 1in
Figures 4 and 5. When the units are energized, a sequence of
flashes is produced having the appearance of a flash of light
traveling down part of the system from the outer end to the
1000-foot crossbar.
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(4) MALS/SF Power Supplies. The power supplies are rated to supply
voltage to the equipment within the specified tolerances. The
capacity of the power supplies is sufficient to accommodate
all line logses and to supply electrical energy to the equipment
continuously, at rated load, without the power supply
overheating. It is not required to provide a shelter for
power supplies designed and manufactured for outdoor service.

(5) Wire Sizes, Minimum wire sizes required for the circuits are
calculated for each installation. Wire size for the magnetic
amplifier control circuit is in sccordance with the recommen-
dations of the manufacturer of the power supply. If the
arrester box (Figure 4) is 500 feet or less from the light bars
in a 240-volt single phase system shown, use at least No. 6 AWG
wire for the MALS main power and feeder wire runs. See Figure 4
for a sample calculation. The timing wires from the master
timer to the flashing lights are No, 19 AWG wires or larger.

The wire size required for the main power and feeder circuits
may be reduced by using a 240/480-volt, 3-wire system. The

type of system to be used at different airports may vary because
of airport design, layout, and availability of local electrical
power.

(6) Structures,.

(a) Frangible fittings are required for all approach light
supporting structures located within 1000 feet of the
runway threshold.

(b} When the terrain slopes downward from the runway threshoid,
non-frangible supporting structures may be installed,
providing they do not protrude above a horizontal line at
the height of the runway threshold.

(c¢) When the terrain is level with, or slopes upward from the
runway threshold, a minimum amount of non-frangible
structure should be installed above ground level.

b. REILS.

(1) Units can be obtained for connecting into a series runway
lighting circuit that operates within the range of 2.8 through
6.6 amperes. Units may also be obtained for connecting into a
120 volt AC *5% multiple circuit or a 240 volt AC t5% multiple
¢ircuit.

(2) The REILS connected for series or multiple operation can be
controlled by the methods listed below (see Figure 2).
The method selected depends on operational requirements at
the airport.
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(a) Control can be provided at a local station for series or
multiple units with a local control switch or by
connecting an automatic timer, photocell, or radio control
into the flasher control circuit, These types of controls
eliminate the cost involved in installing wires between
the remote control station and the light units. (The
local control switch should be included in the procurement
specification).

(b) The light units connected for series operation can be
automatically controlled by the "on-off" operation of the
runway circuit, Each time the runway circuit is
energized, the control box (see Figure 2) either energizes
or disconnects the two flashing lights. At airports having
both runway ends equipped with a lighted visual approach
aid, this type of automatic controi is not recommended.

In lieu of the above, remote, manual, or radio control
should be selected or the light units should be connected
to stay on when the runway lights are on.

¢. AVASI.

(1) Units can be obtained for connecting into a series runway
lighting circuit that operates within the range of 4.8 through
6.6 amperes. Units may also be obtained for connecting into a
120 volt ¥5% or 240 volt ¥57 multiple circuit.

(2) The AVASI may have controls similar to those specified for
the REILS in paragraphs 5b{2){a) and (b). All controls should
have an adequate rating for the intended service. Typical
wiring diegrams for the controls are shown in Figure 7.

6. EQUIPMENT AND MATERIAL,

a. General.

(1) Equipment and material are covered in the FAA specifications
which are listed in the Bibliography, Appendix 1.

(2) Distribution transformers, magnetic amplifier dimmer power
supplies, switches, cutouts, relays, terminal blocks, c¢ircuit
breakers, and all other regularly used commercial items of
electrical equipment not covered by FAA specifications which
conform to the applicable standards of the electrical industry
are gatisfactory.
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b.

MALS/SF .

1§ 9)

(2)

(3)

(4)

(5)

Approach Light Bar Assembly. The approach light bar assembly
conforms to the requirements of AC 150/5345-25., It consists

of a horizontal bar approximately 10 feet in length. This

bar may have two diagonal support braces. Five PAR 38,

120 volt or 240 volt, 150-watt spotlight lamps are spaced on
the bar in adjustable lampholders. A junction box is furnished
with each light bar assembly. An aiming device is furnished
with each lighting system,

Flashing Light. The condenser discharge type flashing light
conforms to the requirements of AC 150/5345-24. Tittings are
furnished with the light unit to permit attaching the optical
system to the approach light bar assembly described in

AC 150/5345-25. Provisions are made for adjusting and aiming
the optical system. An aiming device is furnighed with the
lighting system.

Master Timer. The master timer is part of and conforms to the
requirements of AC 150/5345-24, The timer is capable of
operating the condenser discharge light units in sequence.

MALS/SF Power Supplies.

(a) MALS. The power supply for medium intensity approach
lights may be a 10 KW minimum, single phase, 60 cycles,
variable output magnetic amplifier dimmer or a high
quality commercial transformer. 1f transformers are used,
they should be connected to provide a minimum of two
brightness settings to give 100 percent and approximately
10 percent of the steady burning lamp intensity. Ten
percent of the steady burning lamp intensity is obtained
when the voltage across the lamp is 55 percent of rated
value, The transformers may be connected to give
50 percent rated lamp voltage in lieu of 55 percent.

If required, a tap is provided to obtain +5 percent of
rated output voltage., This tap can be used for line loss
compensation.

(b) SF. The system power supply for the three sequenced
flashing lights is a high quality commercial distribution
transformer, The transformer is capable of supplying
at least 1.5 KW at the rated current and voltage.

Prefabricated Metal Housing. A prefabricated metal housing

for electrical equipment (AC 150/5340-9) may be used to house
the system power supplies and other items shown in the enclosure
in Figure 4,
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(6)
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(8)

(9)
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Lightning Arrester Box. The lightning arrester box should be
of sturdy construction. The housing should hold its shape under
normal methods of installation and field maintenance. The

‘housing should be suitably protected for the intended service.

Wires. The wire size for the MALS/SF circuits should be
calculated for each installation. The wires from the master
timer to the light units should be No. 19 AWG {or larger)
wires.

Main Junction Box. The wain junction box, if required, is
shown in Figure 6. The housing for the box shown is 11 gauge
steel, galvanized by hot dipping. Other designs and materials
may be used providing they are suitable for the intended
service.

Concrete. Concrete and reinforcing steel conform to the
applicable provisions of Item P-610 of AC 150/5370-1.

c. REILS,

()

(2)

(3)

(4)

(5)

Par 6

Light Unit. The condenser discharge type light units conform
to the requirements of AC 150/5345-24. Fittings are furnished
with the equipment to permit installation of the optical system
on a standard 2-inch pipe as shown in Figure 8.

Field Control Box. A control box is furnished with the REILS
(if specified with the order} to be connected into the series
runway circuit. This box conforms to the requirements specified
in AC 150/5345-24, The control box permits the REILS to be
turned on or off by energizing or de-energizing the runway edge
lighting circuit.

Remote Contreol. A single pole, single throw switch on an
existing panel in accordance with AC 150/5345-3 may be used to
control the REILS connected for multiple operation. If there
is no existing panel, a single pole, single throw switch of
the proper rating can be used.

Local Control. The local control switch for the REILS is in
accordance with AC 150/5345-24,

Wires.

(a) Series Operation. The 3-1/c wires shown in Figure 2
hetween light units may be No, 12 AWG (minimum), 600-volt
wires.
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(b) Multiple Operation. The 4-1/c wires shown in Figure 2
between light units may be No, 12 AWG (minimum), 600-volt
wires. The primary wires between the light units and the
distribution transformer should be calculated for each
installation. Calculations cen be based on a 1 KW,
120-volt AC load or a 1 KW, 240-volt load, according to
the type equipment specified for the installation. A
sample calculation for line loss is shown in Figure 2.

(6) Concrete. Concrete and reinforcing steel conform to the
applicable provisions of Item P-610 of AC 150/5370-1.

d. AvVasi,

(1> Light Units. The light unit and accessories are in accordance
with the requirements of AC 150/5345-28.,

(2) Controls. Switches used to control the equipment should have
an adequate rating.

(3) Concrete. Concrete and reinforcing steel used for the
equipment foundation conform to the applicable provisions
of. Item P-610 of AC 150/5370-1.

7. INSTALLATION,

a, MALS/SF.

(1) Existing Installationm.

(a)} 1Installations with sequenced flashing lights installed
in the inner 800-foot section of the MALS/SF may be
modified as shown in Figure 9. This modification would
permit the sequenced flashing light at the three outermost
light bars to operate at all times when the steady burning
iights are energized. The entire system of sequenced
flashing lights will operate only when the steady burning
lights are on the 100 percent brightness setting.

{b) Disconnect or remove sequenced flashing lights 200 feet
from the runway threshold.

(2) New Installations.

(a) Install MALS/SF lights at runway end elevation, preferably
in a horizontal plane. See Figures 1 and 8.

Par 6
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| Gt

A maximum upward longitudinal slope tolerance of
2 percent may be utilized to place the light plane
above objects within its area.

ino

A downward slope of not more than 1 percent may be
utilized to reduce the height of supporting structures.

Ro

Both steady burning and flashing lights are aligned
with their beam axis parallel with the runway
centerline and intercepting the established glide slope
at a horizontal distance of 1600 feet in advance of the
light,

1f a prefabricated metal housing for electrical equipment
(AC 150/5340-9) is required, the enclosure should be
installed in a location that will not constitute an
obstruction.

Circuit wires are installed and marked in accordance with
applicable sections of Ttem L-108 of AC 150/5370-1. The
main ¢ircuit wire runs and feeder circuit wire runs may
terminate in junction boxes as shown in Figures 4 and 6.

The MALS light bar assemblies, flashing lights,
prefabricated metal housing and equipment it encloses are
adequately grounded. See Figure 8 for typical grounding
and installation details.

The MALS/SF equipment shall be assembled in accordance
with the manufacturer's instructions,

(1) The REILS are installed at the end of a runway in the
configuration as shown in Figure 2.

(2) Typical equipment grounding and installation details are
shown in Figure 8.

(3) Primary wires for the multiple system are installed and marked
in accordance with applicable sections of Item L-108 of
AC 150/5370-1.

(4) The REILS equipment is assembled in accordance with the
manufacturer's recommendations.
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al

9.

10.

c.

AVASI,

(1) The AVASI light units are installed in the configuration
as shown in Figure 3.

(2) Wires for the system circuits are installed and marked in
accordance with applicable sections of Item L-108 of
AC 150/5370-1.

(3) The AVASI equipment is assembled in accordance with the
manuvfacturer's instructions.

INSPECTION.

a.

Light Unit. Each light unit should be inspected to determine that
the equipment has been installed at the proper location, height, and
with the proper light fixture orientation,

Wiring and Components. All wiring and electrical components (fuses,
circuit breakers, transformers, switches, etc.) are checked to
determine if they have the correct rating and that they are installed
in agcordance with local electrical code requirements.

Lamps. The voltage at the lamps installed in the equipment is
checked to determine if the supply voltage is within specified
tolerance. If a voltage in excess of rated voltage is impressed
across a lamp, the life of the lamp will be reduced.

Installation. The systems are checked to determine if they have
been installed in accordance with installation requirements. The
installed equipment is checked to determine if it has been assembled
and placed in accordance with the equipment manufacturer's
instructions.

TESTS.

a.

b.

a.

Operational. Each system is operated not less than 1/2 hour. In
addition, each control is operated not less than 10 times.

Primary Cables. The circuit cables are tested in accordance with
the applicable sections of Item L-108 of AC 150/5370-1.

MAINTENANCE.

General. A maintenance program is necessary at airports with
MALS, MALS/SF, REILS, or AVASI to insure proper operation and
dependable service. An improperly maintained system may cause
equipment failure at a critical time or cause rapid deterioration
of the system's effectiveness.
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(1) A daily operational check should be made of all fixtures to
locate and replace defective or burned-out lamps.

(2) Regular cleaning of the MALS, MALS/SF, REILS, or AVASI optical
lens or lamps is necessary in order that the equipment can
operate at maximum efficiency. Cleaning should be in
accordance with the equipment manufacturer's recommendations,

b. Spare Parts. Lamps and other components with a limited 1life should
be stocked,

Par 10
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1.

2,

APPENDIX 1. BIBLIOGRAPHY

Obtain copies of the following publications from the Federal Aviation
Agency, Distribution Unit, HQ-438, Washington, D.C. 20553,

a. AC 150/5340-9, Prefabricated Metal Housing for Electrical Equipment.

b. AC 150/5345-3, Specification for L-821 Airport Lighting Panel for
Remote Contrel of Airport Lighting.

¢. AC 150/5345-7, Specification for L-824 Underground Electrical Cables
for Airport Lighting Circuits.

d. AC 150/5345-24, Specification for L-849 Condenser Discharge Type
Flashing Light.

e. AC 150/5345-25, Specification for L-848 Med{um Intensity Approach
Light Bar Assembly,

f. AC 150/5345-28, Specification for L-851 Abbreviated Visual Approach
Slope Indicator.

Obtain copies of AC 150/5370-1, Standard Specifications for Construction
of Airports, with Changes 1 and 2, from the Superintendent of Documents,
U.S. Government Printing Office, Washington, D.C. 20402, Send check
or money order with request made payable to the Superintendent of
Documents in the amount of $3.10 for each copy. No c¢.o.d. orders are
accepted.
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The optimum location of the opproach fights is in g
horizontol plone ot runwoy end elevalion.

A moximum 2 percent upword longitudingl slope
tolerance moy be used to raise the light patfern
above objects within its areo.

A moximum | percent downward longitudinal slope
tolerance may be used to reduce tha height of
supporting structures. :

All stegdy burning ond flashing lights are oimed with
their bearn oxes porallel to the runway centerline
ond intercepting the established agpproach slope

at o herizonol distence of 1600 feet in
advance of the light.

FIGURE 1,
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determining obstruciions to Qir novigation, ore lighted ond
marked as required.

All steady burping and flashing lights in the system emil
white iight,

Intensity contrel is provided for the steady burning lights,

. The three fiashing lights flash in sequence.

. The MALS light bor closest to the runway threshold is

iocoted at a distance of 200G feet '8, All other light
bors should be installed at 200 - foot intervals with o

* 10 - foot toleronce at each light bar station. The obove
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the light bars at the optismum locations.
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s:f:g:?:: 6 The steody burning gnd floshing [ghts gre connecled wlo Ing
LGHTS MASTER alecincal G cuith in gtcordones with the equpment matufoctursrd
POWER TIMER intructions
SUPPLY 9 The MALS power supply 13 8 Suitoble magnetic amplitier or o
tapped fronsformer a4 shown in Figues 3
4 o\ 999

W3 The ins1aliation of the pretabricoted meto) housing and squipment
It gnctoses should be in ccordance with applicabie sactions of
Advisery Crcular o 150/5340 -9 " Prefabricated Meldl Mputng
for Etactrical Equipmant”

The underground cebiet ore Instabied ond checked ® otcirdonce with
the opplicoble sections of item L - 1OB of " Stondard Spacificotiors
for Coasbruction of Awports”

] \ MINIMUM SF LORD -
LS KW, 120 OR 2dov
JR— AS REQUIRED

LI {

LIGHTNING
ARRESTER BOX

12 E6ch hght bor ord fiashing ight la groundad as specitied in the
plons far the wasioHaton

|~ SEE NGTE 2 13 Sampls ealculadion 1o detemine line losy for The inatoflotion shown

oh ths drawing To simpliy cakulodions, The curres! required fer

wach ALS [ight bar is faken to by It ple./ lomp x mps/bar ,
240 vobrs

3125 amps

‘: :'-—‘"3- ‘Ig WIRES (NO 13 AWG MINIMUM } The use af 3 125 omps will glomnate 1ke nzcestity ol defermining

SEE FIGURE 6 - F: 2- Yc WIRES (SEE NOTES & AND T) iha lomp choroclanishics 0f reduced volages Sen Figure | for

AND NOTE 16 | gpacing betwaen koM hors

e

MAHN
JUNCTION CL]
BOX

Total lamp 1sad & Wr |50 wotts / lomp & 5 tamps/bar 1 9 bars * S5 KW

Total famp Jood currant |4 [+ 3.125 amps / bar x 9 pars ¢ 28.125 amps.

P

Pumizsible hne loss for homens tgads is V= 240 volts x 3% 112 voits
1t
Moxsmum resssignce of hamerun Jsads is R © "‘f' " '?5".'—55'—,,;‘,,0 427 ohems

. $ince the tevstonce of No 6 AWG wirs i3 © 403 ohmas1000', Ho & AWG
wites may be used «f 0 500’ seporgtion i3 desiced Datween tha MALS
power supply ond tha tamp loods.

) () () (W) (=
- o

2. '7g WIRES

7. % WIRES

-

6. V¢ WIRES s. 'lc WIRES The vollags ot mtation ¥ £an De estimated by the followng grocadure:

Pt / {I1Lene toss Batwenn siations 3and 4 Iy ¥a-3 0 3125 omps/bor 1 3
bars x 0.1612 ohms /400 of No 6 whes 1.312 valls

{21 Line ioss betwesn stalion 3ond 2 i v3-21 3125 omps / bar a 2 bars
201612 ohme/40D of o 6 wire « 1, 008 yoits

(3 Ling lows beiwsen stoton 2ond | la V217 3025 omps /Bar x 0 1612
ohmy /400 of No 6 wre O 504 volt

14) Voltage o) wfation Iia sppreximately 240V -{1.512 V.» 1.00B V

0304 Vis 236976 voits (f the MALS power supply is set Qf

the voltoge lop or position 1o daliver 240V + 5%

2 - Y¢ WIRES 2. ¢ WIRES

(5)Slnce the line (osses 1o s1ohon § ond station 7 will bé bess than those

f 10 slotion | for this instoliation , they ore nol calculated.
2- 4 WIRES
14 A 10 KW MiniMum power Supply is recommended for the MALS to make

avollohls odequats powsr for the tamp load, lomp tolergnces, line
leases, gnd ofher variobles

18 Rodio contrat may D vaed n disy of MALS and sequenced flashing lighta
awitches If rgdo control s used, The seady burning ond flashing hghie
ere oclivaled simultaneousty

STN. 16 Tha main junction box may not b4 required If the MALS ¢ SF power

$ wupplied Qre hear the opproach lights

G DIAGRAM FOR MALS/SF WITH
{UAL CONTROLS




a¥
HTS

W AXIS OF LIGHT UMIT

RESHOLD LIGHT

1€ 18,9

£ AN'S OF
v UNIY

CONTROL STaATIONM
{SEE NOTE Iﬁl-l

r—_——gf'_p_ - PREFABRICATED METAL HOUSING
FOR ELECTRICAL EQUIPMENT

i
i
i hd on } [AC 130/5340- B} OR VAULT
| SEE NOTE 12
|
4

.

O

45 REQUIRED

—' (SEE NOTE 3}
3

__..__.‘} PRIMARY POWER

— e e

1207240V, 60,19

unfiane

6 &
< <o OUTPUT - 240 VAT
- — 1§ .80 CYCLE, | KW
b o MAXIEMUM
o o EGUIPMENT LOAD
ac 4o T

s U

— ———— e ———— e ——

. a-{ WRES {317€ TO BE CalCULATED)

{SEE NOTE 14)
REIL -

EXSTING RUNWAY . THRESHOLD LIGMT. E

LIGKTING GREUT 6y . o o Ny
l

1 [

/4.% NO I2 AWG WIRES,

IF REQURED {SEE NOTE ¢}
#V RUNWAY
+
1 .
[
O O —

WIRING _FOR _MULTIPLE COPERATION

FIGURE 2, TYPICAL LAYOUT AND WIRING DIAGRAM FOR
RUNWAY END IDENTIFIER LIGHT SYSTEM

Appendix 2
Page 3(and 4)

Hotsg

L

b

-

w

~

w

The Installoliony shouid caaform 10 1he opplicaobla sections of the
Notionol Elgctricql Code and toce! cades

Lightning arresters for powsr ond confrof lines should Ge inatofied
as requwed

An gddiironsl IKW Joad will be ddded 1o the reguidior if fhe RERS
wnits bre connacied into The runwoy Hghtibg circelt

The RELS wits are connaciad into the atectricol circuity in
accordgnce with the aguipmant monufaciveers racommandarions .

Futet ond circw) braokars shoutd be in accordancey with
equipmant ralings

The runwoy and identifier Lght system v grounded ot
wpecifiad n Iha plans lor tha wmataliotion

The aptimym locotion For ach hght umt (8 in ling with the runway
threshoid ot 40 test from ihe runway edge light.

A plus or minur 200 1oot 10%roAce it permeited n keatng
the kgri units in ling with The fuhway theeshold

The lighl units are equelty spoced with respect 1o each
oiher, rom tha runwoy thrashotd

. The beom cantarline of goch hgh? unit is ovmed 13% ouf word
fram g ling paralial 16 Ing runwdy cehleriing and snchred af
of on cngie 1D* gbove 1he horizantol.
Local eontrol con te obiainad for RELS |1 requirsd for the
nstaliatipa. The 1acal switch 13 08 spacitied in Spac. L -B4S

No ghcigsurs is required o the aqupmaent shown in the
houting is denigned for ouldoor wervice.

The light units, cantrol bax ond bight wmit locat conrrols are
n occordance with Spacificotion L - 849,

Sample colkkulalion to detarming the moximem Jistance
betwean the distribution tronsformer and thy furthest REILS
ight unit using bo |2 AWG wire (resistonce = L2 ohms /1000').

o hgsgl sonditions
(13 Lood ot 2 RELS Hght ynits - KW marimum.

LR) Avallobte voitoge fram distribution tronsformer fo) REILS-240
voits 3 8%
b. Caleulations
) SO0 wotts Zlight unit 3 2 hght units v @& 18 amperas lgod cwrend
248 yvoMs

(212402 3% =42 volts peemiskible jine loas 1o have rofed
wollage at furthest fixture

138 1.62 obws 7 1000 1 4 .t6 ompared load curranl v 6.74 valte /
oo’
(#4112 voits permissibie WO + 1780 feel
674 YD/100Q
(8) Sinca two wies O taguired the monlum distance iy I_[g_q »
690 fant

{81 To datermeny 1he moxlmem distoncs using olher wirt sged,
obtain the resintance of fthe wire per 1000 ond foflow the
qbove procsdyrs.

I5 The control stalion moy bl o ramole contscllad swilch, rodo

contrgl, or cutomgtic contral (photocell or timing devicas )
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EXISTING RUNWAY LIGHTING CIRCWHT CONTRQL BOX

1-} NO 8 CABLE {SEE NOTE 3] > e

RUNWAY LIGHT !
| v
W%_o_,

-REiL  |SEE MNOTE
EXISTING R

/' THRESHOLD

'

_ o Runwey |

3-L noiza
WRES , IF RE
(SEE NOTE 4

WIRING _FOR SERIES OQPERATION

L4

T
A
«
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RUNWAY
0 DU 5 S L SRS §
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F 1 o
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TYPICAL LAYOUT
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WIRING FOR MULTIPLE OPERATION

FIGURE 2, TYPICAL LAYOUT AND WIRING DIAGRAM FOR
RUNWAY END IDENTIFLER LIGHT SYSTEM
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Ramay EDGE LIGHTS

2 o o

JEGEND

.

L3

50 '3

Vi-vi -

Anqgle B-Etfactive visugl approach siope
of sysiam.

V -v' .Effectivae visugl opprooch siope

fne.
Aiming kne of ypwind bor.

I NI G 5 T @ Vie Vg - Aiming Gng of downwind bor.
L1 V-
e n/? ° ?\mm B4R LIGHT UT VamVa- Soprooch dlearance axfoce
1GH | - B 3
:lm L 100 T L _StE wores

DETAIL A - TYPIGAL

SaND 7

f\msmmrm

/ ‘ / AN RUNERY THRESHOLO
WOWAY POMT N,
UPEIO BAR v} 26 TWEEN LPWOR - DOWWEE BAR I¥a)
AN DGUNWRD AR

Laftie

v7I-0%7E5/051 OV

TAIL 8 - am GRITERIA

HOTES

I The upwind ond downwmd light wnits gre tocated ol e
somg distance from the rumway edge.

5. The effactive wisugl gpproach siope of Ihe system
con be detereuned by the steps listed below:

o A plat of the approach areq showing the locotan

6. The optarusm focation (or the downwind bor is from
500 fest 1o 800 feet from the rumway opproach

2. Toe conter of the opficol oparture of the instolled hreshotd. The owmwnd bor moy be locoted less

dowerwind and  upwing light units Is  within plus or minus
one foot of the runwoy crown.

. All obstructions, os determined by applicobls criterig fof
determining obstructions 1o oir nawigstion,ore lighted and
morked ai faquired.

The downwind ond upwind light units shown in Oetait B8 are
oimed # ottordonce with ihe equpment manufacturers
oatruchtions wiltin glus or mwws 2 minutes of the re-
spective angles formed by kne V, -Vy ond the nxwoy
surface, 6nd line V-V ond tha reway Surfoce.

FIGURE 3.

and haights of oll obstructions as determined by
the opplicable critero should be obtaoined

b A lins shoukd be drown from the downwind bar locaion

to 20 tes! obove the mast cnticol cbstruchion o the oreq.
See line V-V, of Delod 6

¢ Tha downwind bar is aimed ot gn angl equal to that obtomed

in note b, above plus >+ degree, See fme Vi-Vy of
Detail B.

d The wpwind bor is gimed in accordonce with the equipment

monsfocturers inglructions /2" degree obove the downwind b,

& The effective opprooch slops of the system {ongls B shown

Deteil B )is equal 10 the giming ol tha wpwind bor.

than 500 fest from the theeshold providing the
affactive opprooch siope line (V-V' ) cleors the
runwoy thrashokd o minimum distance of 25 feet.

7. Where tervon drops off rapidly neor the appracch
tiveshold ond savere turbulence may he experienced,
ihe effecive opprooch sicpe should be estgblished
at its moximum etevation and the downwnd bor
iocated ot its moximum distonce from the landing
thrashald i ordar to keep aircroft os high a3
feasibls over tha ionding thrashold.

AVASI LAYOUT, INSTALLATION, AND AIMING CRITERIA

.

(9 pue)g edeg
Z Xipuaddy



~
e | —

_I PRIMAAY SWITCH — 4
(el (SEE NOTE 1)
WO Low | s
o LR ‘ —3% Tt T
| § 'i-ai w ‘-‘1—

CIRCUIT BREAKER

| PANEL - 1207240 VAC
A

Lvmmr POWER

CONTROL STATION

i | o : A

REMOTE CONTROLLED TAS

E;SZEHJ__J

SF POWER SUPPLY

TMINMUM LOAD 15 15 W
"

— 120 VAC INPUT
N (SEE NOYES 3AND 5
O FIGURE 2.3

01¢ i : s .93
E R

000

MALS POWER SUPPLY ( TAPPED TRANSFORMER]™

LIGHTH:NG ARRESTER
BOX

120 YOLY OR 240 VOLY SYSTEM TO
STEADY BURNING LXNTS, AS REGUIRED

——ad
1RO/ 240 VAL OR 240 7400 vAC  AS

ToANG WRES TO FLASHNG LIGHT UNITS  geeerer———

- _ O t} - —— —
MALS LOAD REMOTE l - —
CONTROI LED -
RELAY
[T
PREFABRICATED “ET‘L_L /
HOUSING OR vauL T -
[SEE NOTE 4) |
10 KW MHNEMLES OUTRYT.
l SEE NOTE 3
3 - WIRE SYATEM
REQWRED
Notes

I. The remote controlled primary switches are used to control the
"ON-OFF" operation of the MALS/ SF. These switches moy be
radio controtied.

2. The "ri" position in the control stotion can be used for doy and
night instrument operations and the "LOW" position for night
VFR opergtions. This switch moy be controlied manuolly, by ¢

FIGURE 5. TYPICAL WIRING

TO FLASIWNG LIGHTS

photoelectric device or by o timing davice.
3. The applicoble notes on Figure 4 apply to this figure.
4. Ap enclosure is not required for equipment designed for outdoor service.

5. Two § KW transformers connected as shown in Figure 9 con be
used in lieu of o topped tronsformer .

DIAGRAM FOR MALS/SF WITH

AUTOMATIC OR RADIO CONTROLS

& °98eg

L9/Lle

yRI-0RES/OST W

Z ¥1puaddy



WIRES FOR THE MEDRM INTENSITY APPROACH
LIGHTS AND SEQUENCED FLASHING LIGHTS POWER

MASTER TIMER WIRES FROM
lr LIGHTHING ARRESTER BOX

200 FEET, 400 FEET, 600 FEET
AND 8QQ FEET FROM THE RUNWAY
THRESHOLD " ODNUJlT-7

WERES TO CENTERLINE MEDIUM INTENSITY
APPROACH LIGHTS AND SEQUENCED
FLASHING LIGHTS AT THME LIGHT BARS
LOCATED AT STATIONS 1000 FEET,
1200 FEET AND 400 FEET FROM THE
RUNWAY THRESHOLD.

SUPPLIES FROM LIGHTNING ARRESTER BOX ; SEE NOTE 4)
{SEE NOTE 3). ! !
| i
| ,
i
. i —A e
Z° CONDWT ™. T CONDUIT_ 4 coupLING
m/ {6 LOCATIONS)
|[ SEE
r ie NOTE 2
WIRES TO GEMTERLINE MEDIUM 1 2
INTENSITY APPROACH LIGHTS 3o
LOCATED 4T LIGHT BAR STATIONS i 4

_—

TO MEDAUM INTENSITY LIGHT BAR
LOCATED at STATION 1000 FEET FROM

=

THE RUNWAY THRESHOLD

]
T

-
SEE NOTES i_T‘
1,6 AND 7 »-/'1

T

-~SEE NOTE § y
" GONDWT

L
1
1" CONDUIT L" P 10
\'-[Vn
Notes

. The housing for the junction box is I gouge steal, galvanized
by hot dipping.

2. A grounding lug is provided inside thé housing. The lug
should be adequate for ¢ No.6 AWG conductor.

3 The four wirgs for the medium intensity opproach lights
ond sequenced flashing hghts from the lightning arrester
box may be No. 6 AWG, 600 volt wires.

FIGURE 6, TYPICAL DETAILS FOR

MEDIUM INTENSITY LIGHT BAR LOCATED
STATION 1000 FEET FROM THE RUNWAY THRESHOLD

4. The master timer wires from the lightning
orrgster box moy be No I3 AWG conductors.

5. All terminol blocks are the pressure type.

6. The junction box is provided with o removable
top cover.

7 The junction box is dasigned Ffor underground
installation.

MAIN JUNCTION BOX

01 383
Z XTpuaddy

£9/t/¢
¥r71-0%€5/061 OV



EXISTING RUNWAY EDGE

LIGHTING CIRGWT —\

RUNWAY l t

Symbols
- —
O Avasl Light Unit
© FRunwoy Edge Light
@® Runwoy Threshold Light

Noles

————

I AVASI Hght units requirs not more thon 1.5 KW.

2. Sofety switches ond circuit bregker shouid
be v accordance with local code requirements.

|_=|' —Q
Tt T T T T T I TO RADIO, AUTOMATIC

OR MANUAL CONTROL
AS REQUIRED

SERIES CIRCUIT INSTALLATION

EXISTING RUNWAY EQGE

LWNﬂNGCRGmT—-—n\\\\\\\_

fi

RUNWAY

FIGURE 7.

e ——————————— T————*= TO RADD, AUTOMATIC
OR MANUAL CONTROL
ﬁ AS REQUIRED

YL TO avasi POWER
SUPPLY

MULTIPLE CIRCUIT INSTALLATION

TYPICAL WIRING DIAGRAMS FOR AVASI

11 @3eg
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STAMOARD P FPE FURNSHED BY

METALLATION COMTRACTOR N

PROMIR LENGTH {3EE MRTES 3,
1

POWER SUPPLY

COWCRETE FOURDATION  — =~
(SEE WOTES PinD @)

SPECHICATON L- BAl LGHT

WETiLLATION COMTRACTOR N ™.

PROPER LENGTH {SEE WOTES ,.._wﬂzll,

SPELIFLATION L - na g
LiGnT QAR ASSEMBLY

8

. SPECIFICATION | - 04 !
OPTICAL STSTEM b

: .ﬁ RUNWAY ELEVATION
, SPLLAICATION L - 448 M ]
o NCTION BOX ISEE MQTE 21 !

4EE MQTE 11

—t
_!_' N

4
w\mw #00
/W ISEE MOTE &) FRIST LINE

. .
&' BELOW LOCAL b
/ H _—

POWER AND CO%TROL
WRES [SEL WOTE %)

FRONT_VIEW EBNQ YIEW

TYPICAL MALS/SF_INSTALLATION FOR MOUNTING HEIGHTS 4 TO IO FEET

SPECFCATION | - BAD
T LT T

_SPECHICATION L - B48
AMNGTION BOM (SEE WOTE 2}

e
¥

FMWAY ELEVATION

Moo 1
WAL PR : R TR
AR - 6T BELOW LOGAL [+ AbTot
Ij U FRGST (ME 'YU
=} i SN
CONCRETE FOUNDAT/ON - - —
[$EE MOTES T AMD 8)

FRONT VIEW

. |
67 M
"

FOWER AND CONTROL
WRES (SEE WOTE 91

END w

TYPICAL MALS/ SF INSTALLATION FOR MOUNTING HEIGHTS UP TO 4 FEET

STAMDSRD PIPE FURNSHED --——

“_ﬁ—‘”!_
BY WSTALLAVGH COMTRALTOR SPECHICRTION L - B A% H
PROPERA LENGTHS {SEE NOTE 4| OFTICAL SYSTEM ]
- SPECFWCATION - 448 307 MAxisUN
L T POWER Supin v .

GONCRETE FOUNDATHON . -
{3E mOTES 7 MWD 3 )

; " GROUNDING OO
POWER AND CONTAOL _." (SEE MOTE §1
WHES (SEE NOTE §1

EHONT WIEW
IYPICAL RUNWAY END INDENTIFIER LIGHT UNIT INSTALLATION

" ghoumomG Mo
(SE€ MOTE &)

Notes
——

L

L™

L

-~

The stotiotions conform K the opplicable sechions
of the Nakioaal Electrical Code ond local codes.

The L-848 junction box moy e insfalied os on
wtegral part of the light bar assembly fa germit
wires fo be enclosed.

#igh grade commarcial pipe is furnished by the

instaligtion contracior tg permit Ihe iastaliation
of e L-B48 light bar gssembly of the eievation
indiccted on the plans.

Unless otherwise specitied, stondord 2-inch pipe
s used for mounhing the L-848 and fne L-849
equipment

Frangqibie fittings gre furnabhed by the ingtalio-
non confractor for all struciured withn 1000
feat of the rusway threshold

Each L-B48 hght bor assembly and L-849 fioss-
ing HGhT uhil is odequately grounded. The ground
rad ond its instaliotion ore in occordonce with
the applicable sections of lem L-109 of Standerd
Spacificolions tor Consdruction of Airports.

The size of the concrete toundolion is as indicat-
2d on he plans.

The materic) for the concrete foundotion is 93
specitied in llem P.610 of Stondord Specifications
tr Construction of Awrports

The instaliction of power and control wires s in
occordonce with the applicabie sections of hem-
Lmi08 of & d Specilicati for G

of Airports

The iL-848 and L-849 unils are assembled in
aceordance with Ihe manufaciurer’s instructions.

Siruciures grecier thon 1O feet should be deagned
ond constryctad ta mesd lotal emwironmentol
conditions ond safely reguirements

FIGURE 8. TYPICAL INSTALLATION DETAILS FOR MALS/SF AND REILS EQUIPMENT
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AC 150/5340-14A
3/7/67

SAFETY
SWITCH

TO RADIO o T3}
OR OTHER -—(' NN

CONTROL

TRANSFORMERS _\

Appendix 2

Page 13

' —
1.3E.
120v.

240V,

AS REQUIRED

T0 PHOTOME TRIC ,
AUTOMATIC OR
MECHAHICAL CONTROL
FOR HIGH- LOW 7
INTENSITY SETTING

[0

(|
i

L-849
MASTER
TIMER {SF)

- 3

OF MALS
\

Notes:

I. The installations conform fo the applicable seclions of the National Electrical

LAY

6-¢ WIRES
(o0 % ¢ & &) AuGsIZE AS
REQUIRED

TIMING
WIRES
T0 SF

______ e ]

MALS WITH
240V, PAR

38 LAMPS

SF WITH
240V,

DISCONNECT OR REMOVE LIGHT M
200" FROM RUNWAY THRESHOLD

Code and locol codes.

2. Contactors and switches should have on adequate

service.

FIGURE 9,

rating for the intended

INPUT

MODIFICATIONS FOR EXISTING MALS/SF INSTALLATIONS
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