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PURPOSE, Thisg advisory circular describes standards for the design,
installation, and maintenance of runway centerline and touchdown zone
lighting systems,

CANCELLATION. AC 150/5340-4A, Installation Details for Centerline
and Touchdown Zone Lighting Systems, dated August 4, 1966, is cancelled,

REFERENCES. The publications listed under Appendix 1, Bibliography,
are applicable to this advisory circular.

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

a. Runway remaining color coding added to the runway centerline lights,

b. Installaticn details added for touchdown zone and centerline
fixture lights designed to fit the same types of bases,

c. Installation details added to permit the use of a duct system
with centerline and touchdown zone fixtures installed in new

rigid and flexible pavements or existing flexible pavements,
d. The type of sealer material used for wireway in flexible pavements.
e. Details added for junction boxes that can be used to facilitate
overlays in flexible pavements,

f. Recommendations added for group replacement of centerline and
touchdown zone lamps,

lnitioted by: AS-580
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5, HOW TO OBTAIN THIS CIRCULAR. Obtain additional copies of this
circular, AC 150/5340-4B, Installation Details for Runway Centerline
and Touchdown Zone Lighting Systems, from the Department of
Transportation, Distribution Unit, TAD-484,3, Washington, D,C. 20590,

=

Chester G. Bowers
Director, Airports Service
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1.

INTRODUCTION, The runway centerline and touchdown zone (narrow gauge)

lighting systems are designed to facilitate landings, rollouts, and
takeoffs under adverse day and night visibility conditions. The
touchdown zone lights are primarily a landing aid. The centerline
lights are most effective for rollout and takeoff,

BACKGROUND. In the interest of safety, regularity, and efficiency of
aircraft operations, these lighting systems were developed to be used
in conjunction with electronic precision approach aids and the standard
approach lighting systems under limited visibility conditions. The
centerline and touchdown zone lights are designed and installed to
provide adequate visual guidance on rollout and takeoff under all
visibilities down to and including 700-foot Runway Visual Range (RVR).

CONFIGURATION,

a, Runway Centerline Lighting.

(1) Spacing. Install the single lights along the runway centerline
in a straight line, Space the light fixtures at 50-foot
intervals. Locate the first centerline light 75 feet from the
landing threshold. Extend these lights to a similar point at
the opposite end of the runway. Offset the line of lights
two feet maximum from the designed centerline when the
centerline is viewed from the landing threshold. If the major
taxiway turnoffs are to the right of the runway centerline,
offset the runway centerline lights to the left., Conversely,
if these turnoffs are to the left of the runway centerline,
apply the reverse, Use this offset to avoid the paint stripe
on the runway centerline,

(2) Runway Remaining, Use color coding on the final 3,000-foot
portion of the runway centerline lights as viewed from the
approach or takeoff position, Provide alternate red and white
lights as seen from the 3,000~foct to the 1,000-foot points,
and all red lights for the last 1,000-foot portion of the
tunway centerline lighting system,

b, Teuchdown Zone Lighting,

(1) Longitudinal Spacing, Provide the runway touchdown zone
lighting system with two rows of transverse light bars located
symmetrically about the runway centerline. Extend the system
for a distance of 3,000 feet along the runway, Reduce this
basic length to one-half the runway length for those runways less
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than 6,000 feet. Locate the first pair of light bars 100 feet
from the landing threshold, followed by each succeeding pair at
100-foot intervals to the end of the system,

(2) Lateral Spacing, Space the rows of transverse light bars
equidistant from the runway centerline. Make the spacing or
gauge between the innermost light fixtures 60 feet. Use
transverse light bars of three unidirectional lights at
intervals of five feet measured center to center,

(3) Tolerances. See Figure 2 for the longitudinal and lateral
installation tolerances for these lights,

¢, Disgplaced Thresholds.

(1) Centerline Lights. In the direction of landings, blank out the
centerline lights in the displaced area. See Figure 1 for

color coding of these lights in the takeoff direction,

(2) Touchdown Zone Lights. Blank out or remove the touchdown zone
lights in the displaced area and extend the configurationm, if
required, to the length shown in Figure 2.

d. Long Radius Exit Taxiways. See AC 150/5340-19, Taxiway Centerline
Lighting System, for lighting configurations,

4. DESIGN.

a. Layout. Provide a design drawing showing the dimensional layout of
the centerline and touchdown zone lighting systems prior to
construction. Compare this drawing with the up~-to-date airport
drawings to assure proper location of the wireways, ducts, and
placement of the equipment.

b. Runway Centerline and Touchdown Zone,

(1) Light Fixtures and Wireg. Design these systems for one of the
conditions listed below:

(a) 1In new rigid pavements and new or existing flexible
pavements, provide access to cables and tramsformers
through the use of conduits and transformer bases. This
type of installation can reduce maintenance downtime if
the underground circuits require replacement.

Par 3
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(2}

(3)

(b) 1In existing rigid pavements, provide recesses or holes
for the light fixtures and shallow sawed wireways for
electrical conductors, This method eliminates the
costly procedures required to remove existing rigid
pavement for the installation of bases and conduits.

(c) The installation in Paragraph 4b(1)(b) may be used
for new rigid and flexible pavements; however,
if overlays are anticipated in flexible pavements,
provide junction boxes as shown in Figure 13,

Electrical Power, Design each system for a 20-ampere series
primary circuilt using a constant current regulator having an
adequate kilowatt capacity, Provide each fixture with a
20/6,6-ampere, 200-watt insulating transformer., See Figure 14
for data to estimate total power requirement and primary cable
size,

Electrical Control, Make the centerline lighting system's
controls independent of the touchdown zone lighting system

and the high intensity runway edge lights, See Figures 3 and
4 for typical wiring details for AC and DC controlled systems.
Use reduced size potentiometer, referenced in AC 150/5345-34,
1f space is limited on the L-821 control panel, Provide spare
wires in the control cable, These spares can be used to
reduce downtime in circuits if faults develop in control wires,

c. Special Considerations, The load on the secondary of the 200-watt

insulating transformer should not exceed the lamp load plus 0,40 ohm,
1f it 1s not practical to stay within this limit, use a 300-watt
insulating transformer,

5. EQUIPMENT AND MATERIAL,

8. Specifications and Standards,

(1)

(2)

Equipment and material covered by specifications are referred
to by advisory circular numbers,

Use distribution transformers, oil switches, cutouts, relays,
terminal blocks, transfer relays, circuit breakers, and all
other commercial items of electrical equipment not covered by
Federal Aviation Administration specifications that conform to
the applicable rulings and standards of the electrical industry,
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Light Fixtures,

(1) Provide runway centerline light fixtures that conform to
AC 150/5345-37B, Class A,

{2) Provide touchdown zone light fixtures that conform to one of
the following specifications:

{(a) AC 150/5345-16, Type A or Type B Unit,
{b) AC 150/5345-37B, Class B,

Insulating Transformers, Provide 200-watt insulating transformers
that conform to the requirements of AC 150/5345-33 and 300-watt
insulating transformers that conform to the requirements of
MIL-T-27535. The transformers serve as a means for insulating the
light unit from the high voltage characteristics of the series
circuit. If in the event a lamp filament circuilt opens, the
continuity of the primary series circuit is maintained by the
insulating transformer,

Light Base and Transformer Housings. Provide L-837 bases that
conform to the requirements of AC 150/5345-32 and modified L-809
bases that conform to AC 150/5345-6, BSee Figures 7, 10, and 11 for
the applications ©f these bases, The bases consist essentially of
a cylindrical body with top flange and cable entrance hubs,
Requirements for an internal grounding lug, which may be optionally
specified by the user, are included. This internal grounding lug
is used where bases are interconnected with the duct and the ground
wire is installed through the duct system, Certain applications
may require additional entrance hubs. Provide a 1/2-inch steel
cover and a suitable gasket for off.runway installation, The cover
should be adequately protected against corrosion,

Regulators. Provide L-828 constant current regulators that conform
to the requirements of AC 150/5345-10B. The regulator is designed
for stepless brightness control without interrupting load current,
The assembly has lightning arresters, open circuit and overcurrent
protective devices, and a local control switch, All parts are
suitably enclosed for indoor or ocutdcor service. The equipment is
wired at the factory as a complete assembly. Obtain various sizes,
ratings, and options in accordance with AC 150/5345-10B, Provide
porcelain-housed, absolute disconnect devices of 5KV or 7.5KV
ratings on all outgoing series circuits,
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Control Panel, Provide anL-821 remote control panel that conforms

to the requirements of AC 150/5345-3A, The panel consists of a top
panel plate and & housing, In addition, it has toggle switches,
terminal boards, and brightness control, as required. The number of
components to be mounted on the panel are specified for each
installation,

Auxiliary Relay Cabinet., If required, provide an L-84l1 auxiliary
relay cabinet assembly that conforms to the requirements of

AC 150/5345-13 for use in 48-volt DC control circuits, The
assembly consists of an enclosure containing a DC power supply,
control circuit protection, and 20 pilot relays,

Wire, Provide L-B46 single conductor No. 10 AWG wires that
conform to the requirements of AC 150/5345-30A for use in wireways,

Cables.
(1) Primary Cable, Provide L-824 primary cables that conform to

the requirements of AC 150/5345-7, Type B, Select the AWG
sizes shown in the plans,

(2) Control Cable, Provide L-824 control cables containing No, 12
AWG wires that conform to the requirements of AC 150/5345-7,
If a low voltage DC control system is required, select control
cable containing No, 19 AWG wires that is in accordance with
Rural Electrification Administration Bulletin 345-14,

Connectors, Provide L-823 connectors to splice the L-824 primary
cables, These connectors conform to the requirements of

AC 150/5345-26, Use preinsulated connectors suitable for
installation in wireways for splices from the L-846 wire to the
centerline and touchdown zone inset fixture leads,

Tape. Provide plastic and electrical insulating tapes of the types
specified in AC 150/5370-1A, Item L-108,

Conduit and Duct, Provide conduit for connecting the base-mounted
units, Unlesgs otherwise specified, select 2-inch galvanized steel
flexible conduit of standard manufacture with a suitable protective
covering, Provide all other conduits and ducts that conform to the
requirements of AC 150/5370-14, Item L-110,

Junction Box, If required, provide junction boxes for installaticn
in flexible pavements, See Figure 13 for details,

Concrete, Provide concrete and reinforcing steel that conform to
the applicable provisions of AC 150/5370-1A, Item P-501,
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Sealer Materials, Select materials that conform to the requirements

of AC 150/5370-1A, Item P-605, P-606, or FAA-E-2373,as required,
Provide other types of materials with satisfactory adhesive and
waterproofing qualities if approved by the engineer in charge.

(1)

(2)

(3)

Wireways., Seal wireways (saw kerfs) with a liquid type
sealer. Use Item P-606 material in rigid pavements and

Item P-605, Type 111, or FAA-E-2373 material in flexible
pavements, 1If other types of material are used, select a
sealer that has a certification that it is compatible with

the pavement, The pouring temperature of hot-poured materials
should not exceed 205 degrees Centigrade,

Inset Fixtures., Seal the fixtures in place with a paste and
liquid material as shown in Figure 12,

Joints., Use joint sealing material conforming to Ltem P-605

across rigid pavement joints.

6. INSTALLATION.

a.

Par 5

Runway Centerline and Touchdown Zone - Existing Pavements,

()

Ripid Pavements, Provide holes or recesses drilled in the

pavenents to accommodate the light fixtures., Saw wireways
to accommodate electrical circuits, See typical installation
details in Figures 6, 7, and 12,

{a) Pavement Drilling and Sawing. Drill the fixture
recesses and saw the wireways at the locations shown
in the plans., Standard sawing and coring equipment
normally used on pavements may not be adaptable, Use
the type coring or sawing equipment adequate for this
type of work., Provide an approximate 1/4-inch clearance
for sealer material between the sides and bottom of the
receptacle and the drilled recess. Align the drilled
holes in a longitudinal direction so they will not
vary from an established line by more than 1/4 of an inch.
Provide extra depth and special treatment where wireways
cross rigid pavement joints, See Figure 6 for a typical
detail, Make the extra depth and special treatment in
accordance with the appropriate plans,

{b) Light Fixtures, 1Install centerline lights to follow the
pavement contour. Place touchdown zone lights level in
a horizontal plane, Unless otherwise specified, the
tolerance for being level is %1/2 degree,
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Prior to placing the receptacle in the drilled hole,
clean all external surfaces of the receptacle
(sandblasting may be necessary) to assure an adequate
bond between fixture, sealer, and pavement. Aveid
handling the fixtures by the lead wires,

In lieu of the top fitting, use the plywood cover .
furnished with each L-850 base receptacle to protect
the surface of the machine flange of the base during
installation. Replace this cover with the L-850 top
fitting after the base is in its final position. No
plywood cover is furnished with the L-843 fixture;
therefore, exercise care when installing the L-843
base.

Orientate the base and arrange the fixtures' lead wires
properly with respect to their splicing position in the
wireway. Use temporary plugs, if required, for
blocking the wireway entrance into the drilled hole,
The plugs will retain the sealer during the setting of
the receptacle. The orientation tolerance for the

base is one degree from a line parallel with the

runway centerline,

Cover the bottom of the base receptacle with a paste

type sealer material. Place a sufficient quantity of
paste material in the drilled hole to assure a bond
betwaen the bottom of the base receptacle and the
drilled hole, Place the base in the drilled hole to
force sealer material up the sides of the base at

least 1/8 of an inch., Use a liquid sealer (Paragraph 50)
to £ill the remainder of the space between the sides

of the base and the drilled hole., See Figure 12 for
typical details on placement of sealers,

Use a jig to hold and position the receptacle, Install
the L-850 receptacle at the position shown in Figure 12,
Install the L-B843 receptacle to permit the top fitting
to be at the proper elevation with respect to the
finished pavement, Leave the jig in place until the
sealer reaches its initial set. If any voids are
presant around the receptacle after the initial set,
fill them and remove all excess sealer from the cover

of the base receptacle and pavement.

Par 6
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The recess for the L-850 Type II base requires special
treatment, Drill a hole in the pavement not less than
12-1/2 inches in diameter. Where runway base and/or
subbase is encountered below the drilled portion of the
pavement, excavate the hole to a minimum of 3 inches
below the level where the bottom of the installed light
base will be located, Use high, early strength cement
conforming to AC 150/5370-1A, Item P-301, to backfill
to a level not less than l/4 of an inch below the bottom
of the light base. The clearance for sealer material
between the sides of the receptacle and drilled recess
should be at least 1/4 of an inch.

I~

Remove the plywood cover, clean and dry the base
receptacle after the sealer has cured, and install the
top fitting in accordance with the manufacturer's
instructions, Exercise care to properly seal all
gaskets, Tighten all screws, bolts, or other securing
hardware with a torque screwdriver or wrench to the
manufacturer's recommended torque,

‘Wireways, Prior to the installation of the wires in the

pavement, chamfer or round to 2-inch radius vertical edges
of the wireways at intersections, as required. Sandblast
and clean wireways to ensure proper bond between pavement
material and the sealer. LIf wireways have been wet-sawed,
flush these wireways with a high velocity stream of water
immediately after sawing, Prior to installation of the
sealer, blow out the wireways with high velocity air jet
or wipe dry.

Wires., Place the L-846 wires in the wireways from the
transformers near the runway edge to the light fixture
leads. Use an adequate number of wedges, clips, or
similar devices to hold the wires in place at least 1/2
of an inch below the pavement surface. Wood wedges and
plugs are not acceptable. Install the top of the wedges
below the pavement surface. Splice the light fixture
leads to the L-846 wires., Use suiltable preinsulated
connectors, Make the crimped splice with a tool that
requires a complete crimp before releasing., Stagger the
location of the splices. Permit no splices in the single
conductor wires except at each light. If the installation
is made in stages, tape or seal the ends of exposed wires
to prevent the entrance of moisture.
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Sealing, Seal the wires in rigid pavement with Item
P~-606 material, Apply this material as specified in

AC 150/5370-1A, Seal the wires in rigid pavement in
consecutive steps listed below. Follow the manufacturer's
instructions for other sealing materials,

1l Pour Item P-606 liquid sealer in wireway until the
surface of the wires is covered,

2 If recommended by the manufacturer, pour clean sand
into the liquid sealer until a slight amount of sand
shows on the surface., Use clean sand that can pass
through a Number 40 sieve,

3 Fill the remainder of the wireway to pavement level
with liquid sealer; but in nc case above pavement level.

4 Remove any excess sealer material from pavement surface.

{2} Flexible Pavements, Install base-mounted fixtures with a duct

system or inset fixtures with wireways., See Paragraph 6b for
details concerning the installation of base-mounted fixtures.
Follow the requirements in Paragraph 6a(l) for inset fixtures,
except as modified below,

(a)

(b)

(c)

Wireways - Paragraph 6a(l)(c). Unless otherwise specified,
do not flush wireways in flexible pavement., Sandblast

and clean (blown forced air is acceptable) wireways before
sealing wires.

Sealings - Paragraph 6a(l)(e)., Use materials specified
in Paragraph 5 © that are compatible with flexible
pavements,

Junction Boxes., On runways where future overlays are
anticipated, install junction boxes as shown in Figure 13,
When additional pavement 1s required, place the overlay
directly over the junction box. Expose this junction box
cover by coring out the overlay. Remove the cover on the
junction box and retrieve the wires. Replace the cover on
the junction box and add pavement to fill the cored hole.
Make a new junction box installation at a different
location to facilitate future overlays,

Par 6
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Runway Centerline and Touchdown Zone - New Rigid and Flexible Pave-

ments and Existing Flexible Pavements. Install base-mounted fixtures
with a duct system, As an alternate, use an inset fixture
installation, See details listed below for the base-mounted fixtures.
See Paragraphs 6a(l) and 6a(2), respectively, for the alternate inset
installations in rigid and flexible pavements.

(1) Base-Mounted Light Fixtures.

{a) Concrete Encasement Areas. 1Install the base~mounted
fixtures in encasement areas to obtain proper alignment,.

1 In rigid pavements, make the encasement areas'! leave-outs
in the paving operation, See Figure 10 for a typical
touchdown zone leave-out, Make centerline leave-outs
3 feet by 2-1/2 feet, Place centerline leave-outs
at the location shown in the plans,

[¥

In flexible pavements, provide excavations for the
encasement areas after the runway has been paved. Make
the touchdown zone excavated area a minimum of 14 feet

by 3 feet, Make the centerline excavated area 3 feet by
3 feet minimum, Provide this size to accommodate the
base plus concrete, Exercise care to removae all material
disturbed by excavation,

2

Provide the excavated openings and/or leave-outs for the

installation of light bases, flexible conduit, and light
fixtures, Make the top of the concrete encasement in the

excavated opening or leave-out flush with the pavement,
Extend the concrete approximately 4~1/2 inches below the
light base,

4 Use concrete that conforms to AC 150/5370-1A, Item P-3501,
to fill the encasement areas.

(b) Base and Transformer Housing.

1 Excavate fill material within the pavement encasement
area to a depth of approximately 4-1/2 inches greater
than the depth of the base. Support the base in the
leave-out or excavated area in a position where the top
of the base flange is at the proper distance below the
finished pavement at the lowest point. Connect the
bases together with a 2-inch flexible conduit. 1In
addition, install a 2-inch flexible conduit from the
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outermost base to the edge of the concrete encasement.
Make this flexible conduit slope downward to permit
system drainage, Connect the flexible conduit to the
rigid conduit installed under the pavement as shown in
Figure 10,

Exercise care to support the bases when placing

the concrete around them to assure that the

proper alignment and elevation of the equipment will
be maintained, Accomplish this with an anchorage
system or jig.

Install all bases so that the top fitting of the light
fixture will be at the proper elevation with respect
to the finished pavement,

Light Fixtures. Use light fixtures that meet the
requirements of Paragraph 5b,

Alipnment. Align and orient adjustable fixtures in

-accordance with the manufacturer's instructions. Make

final adjustments gt night and to the satisfaction of
the engineer in charge.

(2) Primary Cables., 1Install primary cables in accordance with

AC 150/5370-1A, Item L-108,

v&\.\lte

(1) 1Install the airport vault and equipment in accordance with
AC 150/5370-1A, Item L-109,

(2) Exercise care during installations in the vault to prevent
drill deposits, iron filings, insulation stripping, or other
foreign matter deposits from collecting on relays, switches,
and other operating components, Collect and remove all
residue as the installation progresses, Use covers or shields
during installation and wiring toc protect components from
foreign matter,

7. 1Inspection and Test,

.

Systems,

The inspection and testing of runway centerline and
touchdown zone lighting systems during construction are important.

Many components of certain systems may not be accessible for

corrective action after the final installation,

Par 6
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(1) 1Inspect the installed light unit to determine if the equipment
has been installed in accordance with the manufacturer's
instructions and at the proper elevation,

(2) Check the alignment of all units to determine if all lighting
fixtures have been installed in accordance with design and
installation requirements,

(3) Check the fixtures and bases to determine if the securing
hardware has been tightened in accordance with the
manufacturer's instructions,

(4) Visually inspect the lighting fixtures to determine if the
lenses and channels in front of the lenses are clean,

(5) Test vault equipment and primary circuits as specified in
AC 150/5370-1A, Item L-109 and L-108, respectively,

b, Inset Lights, Perform the inspection and test for these lights
concurrently with the installation because of subsequent
inaccessibility of some components, Before filling wireways,
identify and test the secondary series circuit for each subsector
of runway for continuity and insulation resistance to ground.

Check the insulation resistance with a 500-volt (minimum)

megohm meter (megger). An acceptable circuit has a resistance

of at least 50 megohms, After fixtures and wires are installed,
perform a visual inspection of the sealer in the wireways and

around the fixtures to determine if all voids are filled and that

the sealer is at the proper level with respect to the runway surface,
After these tests have been performed and the lighting circuits are
completed, test the system by continucus operation for a period of
not less than one-half hour prior to acceptance, The tests include
the operation of each control not less than 10 times,

c. Base-Mounted Lights., Perform inspections and tests for this
installation in accordance with Paragraph 7a, Operate the system
not less than one-half hour prior to acceptance. The tests
include the operating of each control not less than 10 times,

8. MAINTENANCE,

a, General. Establish a maintenance program at airports where
centerline and touchdown zone lights are installed to insure
proper operation and dependable service from the equipment,
Although the system may be of the highest order of reliability,
its effectiveness will soon depreciate unless it is properly
maintained,

Par 7
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(2)
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Perform a daily operational check of all lighting fixtures,

Energize the runway centerline and touchdown zone lights and
visually inspect the light output, 1f any lamps are out or

fixtures are obscured with rubber deposits, record the

location of the fixtures and replace the lamps or top fittings

containing optical lenses, Replace lamps when the circuit is
deactivated,

Clean the lighting fixtures regularly so that the system can
meet performance requirements for low visibility conditions,
Clean the lens and channel in front of the lens periodically
in accordance with manufacturer's recommendations, The
regularity and type of cleaning will be dictated by the
weather conditions and the location of the fixtures,

Exercise extra care not to strike lighting fixtures with
snowplow blades, After snow removal operations, inspect all
lighting fixtures to locate and replace, if necessary, any
damaged light assemblies, Make passes over the lights with a
power broom only if practical, Whenever snowplows must
traverse in-pavement light fixtures, they should be either
traveling at less than 5 miles per hour or have the blades
l{fted clear of the fixtures, See recommended snow removal
techniques {n AC 150/5380-2A,

Group Replacement., Keep a record of the number of hours the
lamps are burned at top brightness, Replace the lamps when

the operation hours equal the rated life of the lamp (500 hours
unless otherwise specified),

Relamping, Turn off the electrical energy to the primary
circuit supplying the fixture containing the burned-out lamp

and remove the top assembly, Replace the gaskets if they appear
to be worn or damaged. Before the top assembly is replaced,
clean and dry the unit. Exercise care to properly place all
gaskets, In addition, tighten all screws, bolts, or other
securing hardware with a torque wrench or screwdriver in
accordance with manufacturer's recommended torque, (If fixtures

are not properly secured, they might be damaged by normal
aircraft operations,)

Par 8
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Removal of Water. The runway centerline and touchdown zone lights
are designed to exclude both ground and surface water from entering.
For varying reasons, water sometimes enters and becomes a serious
problem, particultarly where temperatures below freezing are
encountered, If the bases or receptacles are allowed to fill

with water, freezing may cause damage to the fixture by

shearing the top assembly holddown hardware or rupturing the base or
receptacle. To prevent this from occurring, establish a regular
maintenance schedule to inspect each fixture for the presence of
water, especially during the fall and winter months. Establish a
regular schedule for tightening cover holddown bolts, If any of the
fixtures contain water, remove this water and clean and dry the
receptacle, lanp, and electrical contacts. Properly place all
gaskets and tighten the hardware, securing the top assembly with a
torque wrench or screwdriver in accordance with the manufacturert's
recommended torque,

Cable. Check homeruns of cables with a 500-volt (minimum) megohm
meter (megger) after the installation has been accepted, Make
records of the megohm resistance values obtained. In order to check
the condition of the system, compare monthly megger readings with
the ipitial values, 1In an acceptable system, the initial megohm
resistance values are not less than 50 megohms and usually as high
as 200 megohms, If the monthly megger checks reveal progressive
deterioration or faults, take corrective steps promptly, The most
common faults in series underground cables are open cirvcuits or
grounded circuits.

(1) Make monthly megger checks by first de-energizing the regulator.
Disconnect the series cable leads at the regulator, Connect
one lead of the megger to either end of the series cable and
the other lead of the megger to a proven ground, Operate the
test equipment in accordance with instrument instructions,

(2) 1In view of the fact that high open-circuit voltages may be
obtained by opening the primary of a series lighting circuit,
only authorized personnel should be allowed to troubleshoot,

A series circuit connected across a 50KW, 20.0 ampere regulator
may have an open-circuit voltage as high as 3,500 volts, A
regulator with a higher KW capacity will have a greater open-
circuit voltage, Troubleshooting centerline and touchdown

zone lighting circuits is complicated by the fact that in some
instances the interconnecting wires are sealed in the runway
pavements and the fixtures are located in an active part of the
runway. For this reason, it is important to check the system
during the installation and to establish an effective preventive
maintenance program,
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Spare Parts. Stock spare lamps, top fittings, and other
replaceable components of the fixtures and replaceable

components of the regulators, and other items that can be
used for maintenance purposes,

Vault, Keep the vault (AC 150/5370-1A, Item L-109) uncluttered
to prevent dirt from accumulating in control compartments and

to allow equipment to be accessible at all times., Mount legible
warning signs in conspicuous locations,

Par g8
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APPENDIX 1. BIBLIOGRAPHY

Obtain copies of the following publications freoin the Department of
Transportation, Distribution Unit, TAD-484,3, Washington, D.C. 20590,

a, AC 150/5340-19, Taxiway Centerline Lighting System,

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

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

d. AC 150/5345-10B, Specification for L-828 Constant Current Regulator
With Stepless Brightness Control,

e. AC 150/5345-13, Specification for L-841 Auxiliary Relay Cabinet
Assembly for Pilot Control of Airport Lighting Circuits,

f. AC 150/5345-16, Specification for L-843 Airport In-Runway Touchdown
Zone Light,

g, AC 150/5345-26, Specification for L-823 Plug and Receptacle, Cable
Connectors,

h. AC 150/5345-30A, Specification for L-846 Electrical Wire for Lighting

Circuits to be Installed in Airport Pavements,

i. AC 150/5345-32, Specification for L-837 Large-Size Light Base
and Transformer Housing.

jo AC 150/5345-33, Specification for L-844 Individual Lamp
Series-to-Series Type Insulating Transformer for 5000 Volt Series
Circuit 20/6.6 Amperes 200 Watt.

k. AC 15025345-37B, FAA Specification L-850, Light Assembly, Airport
Runway Centerline and Touchdown Zone,

1, AC 150/5380-2A, Snow Removal Techniques Where In-Pavement Lighting
Systems are Installed,

Obtain copies of AC 150/5370-1A, Standard Specifications for Construction

of Airports, from the Superintendent of Documents, U.S. Government
Printing Office, Washington, D.C, 20402, Send check or money order
with your request made payable to the Superintendent of Documents in
the amount of $3.50 for each copy, No c.o0.d. orders are accepted.

Par 1
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3. Obtain copies of Rural Electrification Administration (REA) Bulletin
345-14, REA Specification for Fully Color-Coded, Polyethylene - '
Insulated, Double Polyethylene-Jacketed Telephone Cables for Direct
Burial, from U.S. Department of Agriculture, Rural Electrification
Administration, Information Services Division, Washington, D.,C, 20250,

&4, Obtain copies of Military Specification MIL-T-27535 (ASG), Transformer,
Power, Isolation: Series Circuit, Airport Lighting General Specification
For, from Commanding Officer, Naval Supply Depot, 5901 Tabor Avenue,
Philadelphia, Pennsylvania 19120, Attention: Code CDS,

5. Obtain copies of Specification FAA-E-2373, Adhesive Compound,
Two-Components .for Sealing Wires in Flexible Pavements, from
Federal Aviation Administration, Systems Standards Branch, RD-420,
800 Independence Avenue, S.W,, Washington, D.C. 20590,

Par 2



RUNWAY LENGTH

, \ 1000’ 2000, ,SEE NOTE}S SYMSOLS
75 +12 % } ; I '
-2% 0 0 0 0 / I J 0 v 0 - Unidirectiona! touchdown zone light
S O - Bidirectionol runwoy centerling
° e AR : Chqges e e® p DeEL light white both directions
it — — i 8" row— Centerling lights white (w) one
| " e ] direction- and red (r) opposile
" A N K woT  girection.
2000’ - NLOOO' L TSe12%
o - 25
{ I L
-
© O 0 0 O 0 O/ C © O © O © ® ©o © O——-—-——
/ /L
L 50'+2" TYP SEE NOTE 2
p— e 2
DETAIL "B"

NOTES

In rigid or flexible pavement all centerline lights moy be offset 2' to the right or teft of the runway
centerline 1o avoid the centerline paint markings.

The centerline lights may have only a longitudinal tolerance of * 2',

The last 3000- foot to 1000 - foot section of the runwoy centerline disploys an alternate
red and white light signal,

. The last 1000 - foot section of the runwoy centerline displays on all red signal.

5. The touchdown zone light bar are not required fo be in line with cenferline lights. See figure 2

for configuration.

FIGURE 1., RUNWAY CENTERLINE LIGHTING LAYOUT
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30 Light Bars Equally Spaced at

7N

100’ Intervals
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Direction of Instrument Approoch B Seea Detail &
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NOTES:

I,Runm ¢

LIGHT 8AR

DETAIL A

. THE LONGITUDINAL INSTALLATION TOLERANCE IN LOCATING THE PAIRS OF TRANSVERSE LIGHT BARS SHQULD NOT

EXGEED 2 FEET.

2. THE SPAGCING BETWEEN THE INNERMOST TOUCHDOWN ZONE LIGHT FIXTURES SHOULD BE UNIFORM THROUGHOUT THE
LENGTH OF THE SYSTEM. TMIS SPACING 15 60 FEET EXGEPT WHERE CONSTRUGTION PROBLEMS PREVENT THIS

SEPARATION. IN THIS CASE, THE UNtFORM SPACING 1S REDUGED TO NOT LESS THAN 55 FEET.

FIGURE 2, TOUCHDOWN ZONE LIGHTING LAYOUT
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SWITCHES —}

POTENTIOMETER

.

PRIME POWER_

) CURRENT

REGULATOR
WITH

INTEGRAL

Appendix 2
Page 3

NOTE

I. %ee Figures I and 2 for layout ond
Figureé 4 for opplicable nuies.

L. 821 2. Regulatars with an external remote
UIGHTING GONTROL controlled primory oil swilch and
PANEL control vollage ore acceptable.
See Figure §.
o 1) 3. This system iz odequate for
811 separations beiwean the control
= ponel ond regulator of up to
 LEX: 7900 fest,
(e
BIZ 4~ FCONTROL
22| / CABLE
R p——
—
GANGED
: INTEGRAL
— s REMOTE CONTROLLED
===g== PRIMARY OIL SWITCH
{SEE NOTE 2)

L-828

CONSTANT
CURRENT
REGULATOR
WITH
INTEGRAL
CONTROL

vot‘i"raos .
Etsmss}.-—s KV HINBIUM
CUTOUT

_/

GENTERLINE
LIGHTING CIRCLNT

v v

{SEE HOTEW—J

FIGURE 3.

¢ A

TOUCHDOWN ZUN;
LIGHTING CIRGUL

{SEE NOTE })

TYPICAL WIRING DIAGRAM WITH INTEGRAL CONTROL VOLTAGE
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: AC 150/5340-4B
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FOR REMOTE CONTRQL
OF ARFORT LIGHTING
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} pmovcany powen
RLMOTE GOMTROLLED
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NOTES

The installarion should conlorm 10 opplicoble sectipns of
Nahwnol Elecirical Gode ond Lotal Codes

Lghiming orrestars for Powsr and Gonirol Lines chould
be inslglled as sequired

Addilionol 1soiohing devices should be instglied os
1aguiad

Fuses, Cwcuit Bregkars ond Cutouls should be o
octerdahce with equipment rolinga.

FIGURE 4. TYPICAL WIRING

o

-

Use saftd fink i tused cutout in grownd Circuit when
wys connscled

The wuze requiotors required for the runway center-
Lng ond touchdawn lights con be detsrmired from
Fiqwe 14

The 48 volit DC controlled system 13 pdequate for
separglions betwaen lhe conlrol panel ¢nd auiiliory
ralay cabnet of wp ta 7900 feat

DIAGRAM WITH DC CONTROL VOLTAGE
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1 See Figures | ond 2 for loyout and
Figurs 4 for applicoble notes.

2 See Figure 15 for maximum seporation
permitted with A G controls.
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TYPICAL WIRING DIAGRAM WITH EXTERNAL AC CONTROL VOLTAGE




‘Wire Entroace
To L-85C
Touthdow Zons
wist Bose

DETANL "B"

FIGURE 6.

NOTES
Wargs ore not 433 Thon "7 Delow exiating joid sect compound
® Varighte. Ste Sections A-A, B-D ond C-G for dimensicns.

Item P-606
aler

S8wNQ DETANL AT
JOINT INTERSECTION

an_"A”

GENERAL NOGTES
1. The instaliation datoils shown ore far ¢igid or fexidle povement
uniess olherwiss wpecifiad.

2. The diameters ond deptha of holas for the insst lighting Fixturee
ore in oceordoncy with Figures 9 ond 2,

3. The alignment of deilled holas for canterine fixiures should not vory
more than § inch.

4. Where saw kerfs cross joinls In rigid povemant.Hhple depth is incraosed
a8 showm on plona. See Datail “A° for a typicol datil ot o joind inter
saction.

8
See Note 2
See Note 3 4 'g. e
e o o o o reo R Q
¢ o

(B 3
e o

LB .

Ses Note

\ See Figura 7
Sew Daton "B°

And Figure 8 100

SECTION_A-A

SECTION 8-B

SECTION C-C

TYPICAL WIREWAY INSTALLATION DETAILS FOR TOUCHDOWN ZONE AND CENTERLINE LIGHTS
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¢ *1puaddy
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4.y, " g awo, 5000V, comLES |

AP\‘_

AUNWAY smrncz/ ,,,,, -z

__A%, e _L__

VIEW E€-E

l

E
104 ™ 10 AWG WiRES —

— BACKFILL WIREWAY WITH SEALER _l

RUNWAY SURFACE

ARGHOR IN PAVEMENT -

RUNWAY SUB-BASE /

2" CONDUIT
OR 1" CONDUIT

WITH REDUCER
[} C—!

TYPICAL TRANSFORMER HOUSING INSTALLATION DETAILS

TOUCHDOWN ZONE
LIGHTING TRANSFORMER
HOUSING (L-037 BASE)

® - GENTERLINE LIGHTING
~"" TRANSFORMER HOUSING
{L.-B37 BASE)

SPEGIFICATION
GONNECTOR L-823 FIGURE
NUMBER

te

V
-4 -1]
3 6t
4 l4a
» 3 180
4% B AWG, 3000V -
/ > CABLES FOR GENTERLINE hd 3
/ AND TOUGHDOWN ZONE
" / - LIGHTING CIRCLITS, SEE
6. /e 10 SECONDARY —— 4-Y¢ 10 SECONDARY WIRE — - NOTE |
WIRES TO TOUGHDOWN TO CENTERLINE LIOHTS
ZONE LIOHTS THROUGH THROWUGH GABLE ENTRANGE
CABLE ENTRANCE HUB HUB
NOTE:

The primory cobles are instollad in accordanca with ttem L-108
of Standard Specifications far Construction of Airports,

FIGURE 7. TYPICAL TRANSFORMER HOUSING INSTALLATION DETAILS
FOR TOUCHDOWN ZONE AND CENTERLINE LIGHTS




}
<9
=3
u..u.........
55
e
o
[Ta]
o
Q
<

Appendix 2
Page 8

LNOAVT INAWRIINOE IHOIT ANOZ NMOGHONOL IASNI IVDIdAL '8 quNI1d

V. viad
33 iy
Np¥Y wim -.!veo.u.u, 2 U ~

a.use_..___.ﬁso aﬁu\
085~ o Cpg - sdam ADpuoRE 01,0

o3 Aoumy 30
vu_wuai 850g 1€8-7 13
01 SRR ADptodS Of -~

A0 7
(¥, noisQ #95) o '
wicde ;KD o)
. o
A QOG-8 -2 - ¢
.sn. 1op ¥ ‘Sa0iamu0)
£2e- v £29-1
poc 9% sembil E R | et ety
SITLIWRNY ! 3
Wi .
£20-7] 21 hrtuy iwasgﬁaz 50 b4
151 ey
£20-79 -0 £ -288"
L o
9 b

6 by

SNDIeQ UDHoyDIRY
arymy g SR 0581
0 g wd] EpeT

N |7(



Wire$ .
\

S
Brognch Wireway
Excess Sawcut
] |

30" Typ

Rigla o Flecible
Povament

Mer s MO8
saaler

Existing Joint Seal

’ ;:::1::::" <>

Rurway Center hn—.-.\

.,

s
/ ‘Ghamfer N

r'd
7 Corner ~— -
/

SAWING DETAIL AT
JOINT INTERSECTION

NOTES

\
~
\\
% Make Depth and Diarneter
A odequole to permi sutficient
N,

cleorance on all side of
L-850 Base o

: L-8413 Rezgeplucle

d
T %, - Chomfer
Corner

1 see note
! »
II T
\___-.__—"
T DE TAIL “a°
Uss With L - 830 Not Aequired
~ with L-843

I. % Place wires not less thon 'lz'belon axisting joint seal compound, varicble, see Seclions A-A

and B-B for dimensions.

2. The dimensions of cored hole for the L-850 fixture are: TYPE I - Depth-4"

- Diameter - |12 '/é
TYPE T - Depth-9 Ya°
- Diometer- 12 5"

3. The minimum dimensions of the cored hole for the L-843 fixture are: Dopth - 3'!4.

FIGURE 9.

Diameater - I2 ‘/2.

TYPICAL INSET TOUCHDOWN ZONE LIGHT INSTALLATION DETAILS
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SECTION B-0 Somcng PRIMARY AMD SEGONDARY v
WIRING DETALS
i %-0°
e -8, omd " » i ¥ - 5-0 a N __i
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Per Foot of Wulth. Drscontimwe 2710 47 from * Vericbis Oepasding e Ty of Portman
Lyl Bases awé Edye af Stad bt Mot Less Thoa 2 Feed
) rey Sua Mo tomd ¢ ,
ol SIZE ARD SPAGING OF DEFORMED
Ses Fueny 1) STEEL TE BARS
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. o TIE sAR3
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" ey |t
&t - [ 8 [H
il ——— [] % [H
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FIGURE 10,

Ser Spactiooten L -A50
For Dersins- Top Rug

.

DETAIL A

Notes

I Mckis touthdown rone leave - outs for rigid pavements o
munkeam widih of 3 feat.

2. o fuxble p Is, provics oreos thal one
exovgied ofier Ihe rumway hos been paved.The excovaled area
for touchdown rone ights is a munimum 14 feat by 3 feel Tos
excaveied areo for cendertghts 8 0 muimgm 3 el by 2§ feat.

3. Use o L-B37 Bose ond on adapler plote with L-843, Type B
Fixtures,

4.Use (ne buse shown in Detoil & for L-B50 iestalichons.
5 See Figures | ond 2 for configuroicns.

& Uoke leave ouls ia rigid porement centerling 3 feet by 2§ fent

TYPICAL DETAILS - TOUCHDOWN ZONE LIGHTING -

BASE-MOUNTED - RIGID AND FLEXIBLE PAVEMENTS

01 °8eq
7 X1puaddy
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NOTES

1. Ses Figurs 10 for notes concarming legve Outs i figid povements
_y ond excavations in flexibie pavemenis.

2. Use fiesible conduid to foclitate ihe installgtion and
orsentotion of the light boses.

3 tostali electricol ducts in gccordance with AC 150/5370-14

ttem L-10.
4. In flexible pavements,elimingle keywoy ond maoke concrete .
SECTION A-A encasement greo o wiurum 3 feet by 2'—2 feet.
5. Oftset center of concrele encosement ares O Moximum
f ; of 2 feet, *
3 My Typasl
See Figure | A R
gnd Kols 8 . iE —a —"EJ'_L—"'
2 4 Minimom
'l {
PLAN
>
‘0
b~
g o
[ =]
| Q.
[ I e
»
[
- N

FIGURE 11. TYPICAL DUCT SYSTEM FOR_BASE-MOUNTED CENTERLINE LIGHTS
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& woam cLEsRANCE

PLYWQOD COVER
1" WiDE WIREWAY

TOP_VIEW OF L-850 BASE
INSTALLATION TYPE 1 OR TYPE I

;,PLTWODD COVER PLYWOOD COVER

uouio seacer \* " o [n v
MATERIAL " .« EXISTING . LY
AR PAYEMENT LI
PASTE SEALER | " . ® ', ® . g
MATERIAL T, . 7., N
PASTE SEALER | &
MATERIAL
L-850 TYPE I BASE E o
UBBASE sovo v, P
5 % L

CONGRETE BACKFILL

L-85C TYPE O BASE

NOTES

. All dimensions ore o minimum uniess otherwise spacified,
2. Swoler materiols ore in oaccordance with Item P.606.

FIGURE 12. TYPICAL INSTALLATION DETAILS FOR L-850 BASE RECEPTACLE
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L-850, CLASS A
" EE FIGURE 12 FOR
INSTALLATION DETAILS

L-843 OR
L-850, CLASS B
SEE FIGURE (2 FOR

BRANCH WIREWAY INSTALLATION DETARS

WATER PROOF SPLIGE N
JUNCTION BOX - PROVIDE ~T

SLACK WIRE TO PERWIT

ABLE TOP
ROT REQUIRED WITH L-843 g::g: To
WATER PROOF ‘

PLICING OUTSIOE JUNCTION \ ~— SPLIGE IH JUNCTION BOX - PROVIDE SLACK WIRE I %
T BOX 70 PERMIT SPLICING OUTSIDE JUNCTION BOX T— . —
‘ JUNGTION BOX, SEE 00 : .
| VUKCTION BOX, SEE DETAIL A" L : ;
" DETAIL °& _ 2 SEE FIGURE 6 ,SECTION G- C,FOR DIMENSIONS T
~SEE FIGURE € FOR r PROVIDE HOLE WITH
i DIMENSIONS ) GROMMETS FOR 2. Y%
2 — 2-Ye w10 awg 5 Ve w0 awg *I0 AWG L-B46 WIRES
L-846 WIRES L- 846 WRES
RUNWAY CENTERLINE TOUCHDOWN _ZONE DETAIL _“a"
NOTES
I. Provide matal to metal contac betwaen fha top cover and the 4. Design ond fabricate the junction box to meer the loog
base of the jmclion box. requirements n specification L- 850,
2. Fill junction box with o commerciol non - setting material. 5 Instoll the junction box level with the surrounding povements

This motertal is used to prevent water from collecting

n the Junction box ;
1 o 6. Zinc plote the bhox ond cover to permit nstoilotion

e >
3. Provide o suitoble gosket ond grommets 1o contain and service in pavements. o
non- setting moterial N junction box. "ﬂg
o 2
N
D
»

ot
w W

FIGURE 13. JUNCTION BOX FOR INSET FIXTURE INSTALLATIONS




EiLOWATTS

@ 8 VIRE, 6,6 AMOPRAD
PRINARY CIRCULT

@ o v, 200 s
nuaty ciculr

(@) 2 vz, 20.0 votma
FADKT CLICUIT

9 @ 4 & & 10 12 14 16 18 20 2 2 26 & 30 37 34 36 38 40 42 AL AL AR 50
TOTAL PRIMARY CIRCUIT CABLE IN 1000' LENGTHS

KILOMATTS

72

kL

32

2 ¥

F i}

FL

16

#1C WIRL, 6.6 AMPERE
SECORDARY CIRCUIT

L ¢ &0 S0 60 100 120 4D L&D 180 200 220 240 260 280 30O 320 MO
NMEZER OF LIGHT FIXTURES

HOW TO ESTIMATE TOTAL LOAD DESIGN FOR 200-WATT LIGHT FIXTURE INSTALLATION)

I, Determina the total length of the series primary circuit The circult may consist of
No. 6 AWG wire for (eeder ¢ables and No. B AWG Cabla for the remainder of the circuit.

2 Determine the KW power required for the series primary cable by getting the coordinate
point on the applicable "kilowatts--total primary circuit cable” line of graph A

3 Determine the KW power required for the number of fixtures to be instailed by getting
the coordinate point on the “kilowatts-number of light fixtures* line of graph B.

4 Add Kilowaits Obtained from graphs A and B to determing total KW load.

FIGURE 14. LOAD CURVES FOR CENTERLINE OR TOUCHDOWN ZONE INSTALLATIONS
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VOLT DROP

HOW TO DETERMINE MAXIMUM PHYSICAL SEPARATION
BETWEEN CONTROL PANEL AND REGULATOR

1. Determine physical separation between control panel
and regulator,

2. Find the coordinate on graph of volt drop and
separation between contrel panel and regulator.

60V pr 3. Subtract voltage drop obtained in step 2 from the i Y i et
i3 &C voltage available in the vault at the regulator's :
3 control circuit terminals. :
The voltage obtained in step 3 should be 100 volts or HEH £ ;
S0V greater for the regulator to function properly, _
If the voltage obtained in step 3 is less than 100 volts, g : :
consideration should be given to selecting the 48 volt _“L_; HEERED f
i IC control system shown in Figure 5. R R R R t
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SEPARATION BETWEEN CONTROL PANEL AND REGULATOR

FIGURE 15. CURVES FOR ESTIMATING PHYSICAL SEPARATION BETWEEN CONTROL PANEL AND REGULATOR

69/9/¢

a%7-0%e6/06T DV

¢1 28eg

7 X1puaddy



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
Washington, IDC, 20590

Official Business

POSTAGE AND FEES PAID .
FEDERAL AVIATION ADMINISTRATION

L3
3

A




