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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SUBIEGT: HIGH INTENSITY RUNWAY LIGHTING SYSTEM

1., PURPOSE. This advisory circular describes standards for the design,
ingtallation, and maintenance of high intensity runway lighting systems.

2. CANCELLATION. Advisory Circular 150/5340-13A, High Intensity Runway

Lighting System, dated 14 April 1967,

3. REFERENCES, The publications listed under Bibliography, Appendix 1,
provide guidance and detailed information,

4. EXPLANATION OF REVISIONS, 1In addition to minor changes in the text

and figures, the following changes have been made:

a,

b.

Red runway end lights added to basic lighting configuration,
Lighting signals for displaced thresholds revised.

Details added for step-type L-828 regulator and stepless
regulator deleted.

Curve for estimating physical distance between contrel panel
and regulator changed.

Details added for semiflush intersection light to have metal-
to-metal contact.

Maintenance requirements revised,

Initiated by: AAS-550




AC 150/5340-13B Mar 24, 1973

5. HOW TQ OBTAIN THYS CIRCULAR. Obtain additional copies of this.circular,
Advisory Circular 150/5340-13B, High Intensity Runway Lighting System,

from the Department of Transportation, Distribution Unit, TAD-484.3,
Washington, D.C. 20590,

CL%DE W. PACE, J—é

Director, Airports Service
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Par 1

INTRODUCTION. High intensity runway lights are used to ocutlime the
edges of paved runways during periods of darkness and restricted
visibility conditions. The light fixtures are usually elevated units.
Each unit has a specially designed lens which projecta two main light
beams. These beams are toed-in 3-1/2 degrees toward the runway
centerline and elevated 5 degrees above the horizontal. Lower values
of light are emitted from other sections of the lems. In general,
high intensity runway lights are installed on designated instrument
runways or on runways that are approved for straight-in approach
procedures. At airports where traffic congestion exists and visibility
conditions less than visual flight rules (VFR) are prevalent, high
intensity runway lights may be installed on noninstrument runways.

BACKGROUND. Originally there were three types of elevated high intensity
runway light fixtures used for airport lighting installations. They

waere the Specification L-818, L-819, and L-820 fixtures. Now, only

the L-819 (Advisory Circular 150/5345-9C) fixtures are approved for

new ingtallations. The L-818 and L-820 fixtures are no longer
manufactured by previous suppliers. This publication presents guidance
for the design, installation, and maintenance of high intensity ruaway
lighting systems using L-819 fixtures.

CONFIGURATTION.

a. General. A basic runway lighting system consists of two straight
lines of runway edge lights defining the lateral limits of the
runway. The longitudinal limits of the runway are defined by two
straight lines of threshold runway end lights. The runway edge
lights are ~aviation white, except that aviation yellow is
substituted on take-off side for aviation white on the last 2,000
feet of an instrument runway for indicating the caution zone., The
threshold lights are aviation green and the runway end lights are
aviation red. BSee Figure 1 for typical configurations.

b. Edge Lights.

(1) ZLocate each line of the runway lights not more than 10 feet
from the edge of the full strength pavement which is designated
for runway use,

(2) Make the longitudinal spacing of the light fixtures 200 feet
maximum. Locate a light on one side of the runway with
respect to its companion light on the opposite side so that a
line joining the two is at a right angle to the runway
centerline,
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c.

d.

Page 2

(3) Reference the location of the first runway edge light from

the threshold lights. Space the lighting fixtures uniformly
except where the spacing must be interrupted at intersections.
When a runway is intersected by other pavements, it may be
lighted by either of the following methods:

{a) Imstall a Type I semiflush light as described in
Advisory Circular 150/5345-19, Type I unit, in the paved
area of the intersection in order to maintain the uniform
spacing. Select fixture designed for metal-to-metal
contact with the supporting base.

(b) Space elevated lights uniformly within the individual
sections of the runway. In addition, add single elevated
lights to avoid gaps in excess of 400 feet where the

matching of lights on opposite sides of the runway cannot
be accomplished.

Threshold and Runway End Lights.

€Y

(2)

Locate the combination threshold lights and runway end lights
on a line perpendicular to the runway centerline not less than
2 nor more than 10 feet from the designated threshold of the
runway. If a situation exists that makes the installation of
the lights between the specified limits impractical, imstall

the threshold lights not more than 50 feet from the designated
threshold of the runway,

The combination threshold and runway end lighting consists of
two groups of lights located symmetrically about the runway
centerline. Each group contains not less than four lights
uniformly spaced if the runway width is 100 feet or greater.
In this case, a gap of at least 80 feet is provided between
the two groups of lights. TIf the runway width is less than
100 feet, each group contains not less than three lights
uniformly spaced. A gap of at least 40 feet is provided
between the two groups of lights when the runway width is less
than 100 feet, In either of the above cases, locate the outer-
most threshold and runway end light combination in each group
in line with the rows of runway edge lights,

Displaced Threshold.

L)

The lighting of displaced thresholds is more than simply
relocating lights. Consider &ll phases of operations on a
runway before determining the lighting requirements.
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(2) When the threshold is displaced from the extremity of the
runway, make the threshold lighting a line of lights outboarded
on each side of the runway. Extend these lights at least 40
feet outward from and at right angles to the line of runway
lights. If the area created by the displaced threshold is
usable for specific operations (take-off only, taxiing) and
denied for others, light it to indicate the correct signal
to the pilot for the operation. Light denied and unusable
areas by adding split-colored filters and/or obscuring portions
of light fixtures. The fixtures indicate a green signal at
the threshold area; a red signal to denote end of runway and
for denied areas; a white signal for usable runway areas,
except a yellow signal is substituted for the white signal
on the last 2,000 feet of an instrument runway to indicate
a caution zone; and a blue signal for usable taxiing areas.
Typical examples of displaced threshold lighting are shown
in Figures 2 and 3 of Appendix 2.

4. DESIGN,

a.

Par 3

General., Coordinate the lighting system design with the airport
paving and drainage. The drainage design may influence the
lighting ducts and cable installations. If the lighting system
degsign is coordinated with the paving design, the required conduits
and duct can be provided under the paved areas. The number and
size of ducts should be adequate for both present and future
systems. It is extremely expensive to increase the number of ducts
under an existing paved area.

Electrical Power. The high intensity lighting system may be
degsigned for a 6.6-ampere or a 20.0-ampere series primary circuit
depending on the KW lecad involved and the length of the homerun
cables, The 6.6-ampere primary circuit is preferred due to the
excessive line loss inherent with a 20.0-ampere circuit. A light
fixture installed in an intersection, paragraph 3b(3) (a), requires
a 300-watt insulating transformer with a 20.0-ampere output. All
other lamp loads in the series circuit are supplied through either
6.6/6.6-ampere or 20,0/6.6-ampere, 200-watt insulating transformers.
Figure 4, Appendix 2, may be used to estimate the total power
requirements for a series circuit and the size cables required.
See Figures 5 and 6 for typical configuration and fixture wiring
diagrams, respectively.
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Electrical Control.

(1} Typical wiring details are shown in Figures 7 and 8, Appen-
dir 2, for regulators with external remote primary oil switch
and internal control power and primary oil switch, respectively.
See Figure 9 for procedures for ganging the controls of regu-
lators and Figure 1l for interfacing stepless regulator with
step type control.

(2) See Figure 10 for curves for estimating the maximum physical
distance recommended between the control panel and regulator.

(3} Provide adequate spare wires in the control cables to permit
the addition of new circuits after the initial iunstallation.
Spare wires are also useful for maintenance purposes. If
trouble is experienced in the control wires between the control
tower and vault, the components in the ¢ircuit can be connected
to the spare wires.

(4) Provide lightning protection for control cables,

Ducts. Utilize the design considerations for duct systems contained
in Item L-110 of Advisory Circular 150/5370-1A, Standard Specifica-
tions for Construction of Airports. Check duct routes prior to
construction to obtain assurance that the shortest routes are
selected and interferences are avoided.

Vaults. Utilize design considerations for vaults and transformer
housings contained in Item L-109 of Advisory Cireular 150/5370-1A,
Provide at least 2 square feet net vent area per 100 KVA ingtalled
transformer capacity in the vault where the 24-hour average ambient
temperature does not exceed 86°F. If the average ambient temperature

exceeds 86°F., auxiliary means should be provided for removing excess
heat.

Code. The installation should conform with the National Electrical
Code and local code requirements.

RVR. Where runway visual range (RVR) equipment is to be installed,
provide two No. 12 AWG wires for 120-volt control, or two No. 19
wires if 48-volt control is used, between the control tower and the
vault. The ends of the wires are taped or sealed until connections
are to be made. This seal prevents the entrance of moisture. The
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wires in the vault connect to an interface unit provided with the
RVR equipment. The wires in the tower connect to RVR equipment.

All connections are made by personnel responsible for the RVR in

accordance with instructions provided with the system,

5. EQUIPMENT AND MATERTAL.

a,

b.

C.

Par 4

General .

(1) Equipment and material covered by the Federal Aviation
Administration specifications are specified by advisory
cirecular numbers.

(2) Digtribution transformers, oil switches, cutouts, relays
terminal blocks, transfer relays, circuit breakers, and all
other regularly used commercial items of electrical equipment
not covered by FAA specifications conform to the applicable
standards of the electrical industry.

Light Fixtures. The fixtures are furnished unassembled ready for
assembling and installation on a hase.

(1) The elevated edge lights and the combination threshold and
runway end lights conform to the requirements of Advisory
Circular 150/5345-9C. The light consists essentially of an -
optical asystem, lamp, lampholder wmounted in a suitable
housing, and a mounting assembly.

(2) The semiflugh light fixtures used in intersections conform to
the requirements of Advisory Circular 150/5345-19, Type I
unit. The unit consists of an optical system, housing, lamp-
holder, connecting leads, and connectors. Provisions are
made for metal-to-metal contact of the fixture with the
supporting base.

Insulating Transformers.

{1) These transformers serve as a means for isolating the light
unit from the high voltage characteristiecs of the series
circuit.

{2) The transformers used with Advisory Circular 150/5345-19, L-838

Type I, semiflush light units conform to the requirements of
Advisory Circular 150/5345-34, L-839, 6.6/20 amperes,
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Page 6

Transformers used with Advisory CGircular 150/5345-9G, L-819
light units conform to Advisory Circular 150/5345-22, L-834,

6.6/6.6 amperes or Advisory Circular 150/5345-33, L-8&44,
20/6.6 amperes.

Bages. The bases conform to the requirements of Advisory Circular
150/5345-42, The light fixtures are mounted on the bases. The

bases also serve as an insulating transformer housing. The light base
and transformer housing consist of a cylindrical body with top flange
and cable entrance hubs. Requirements for an internal grounding lug
and a plug drain hole in the bottom of the base are included which
may be optiomnally specified by the user. This internal grounding

lug is used where bases are interconnected with the duct and the
ground wire is installed through the duct system, See Figure 6 for

the application of the Advisory Gircular 150/5345-42, Type I and
Type II bases,

Regulator. The comstant current regulator conforms to the
requirements of Advisory Circular 150/5345-10C. The regulator is
designed for step brightnese control without interrupting load
current. The assembly has lightning arresters, open circuit and
overcurrent protecting devices, and a local control switch included
as part of the equipment. All parts are suitably enclosed for indoor
or outdoor service. The equipment is wired at the factory as a
complete assembly, Various sizes and ratings may be obtained in
accordance with the specification requirements,

Control Panel. The remote control panel conforms to the requirements
of Advigory Circular 150/5345-3B. The panel consists of a top panel
plate and a 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 when the equipment is ordered.

Auxiliary Relay Cabinet. An auxiliary relay cabinet assembly con-
forming to Advisory Circular 150/5345-13 is required when 48-volt DG
control is used. The assembly consists of an encloaure containing
a BC power supply, coatrol circuit protection, and 20 pilot relays.

Cables.

(1) Primary Cable. The primary cable conforms to the requirements
of Advisory Circular 150/5345-7B,
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Control Cable. Control cable containing No. 12 AWG wires
conforms to the requirements of Advisory Circular 150/5345-7B,
The control cable containing No. 19 AWG wires conforms to the
requirementa of Rural Electrification Administration Bulletin
345-14,

Connectors, Connectors attached to the transformer primary and
secondary leads for splices conform to the requirements of
Advisory Circular 150/5345-26A.

Tapes. Plastic electrical insulating tape is the type specified
in Item L-108 of Advisory Circular 150/5370-1A., Rubber and
synthetic rubber tapes conform to industry standards.

Conduit and Duct. Conduit and duct conform to those specified in

Item L-110 of Advisory Circular 150/5370-1A,

Concrete. Concrete and reinforcing steel conform to the apblicable
provigions of Item P-610 of Advisory Gircular 150/5370-1A,

6. INSTALLATION.

a,

b.

Par 5

General. 1Install cable, vault and vault equipment, and underground
electrical duct as specified in Items L-108, L-109, and L-110,
respectively, of Advisorxy Circular 150/5370-1A.

Light Base and Transformer Housing.

1L

(2)

The base for the elevated light unit is installed on undisturbed
soil at the specified location. If the soil is unsuitable,

then an adequate depth of soil should be removed and replaced
with acceptable material. The cable entrance hubs are oriented
in the proper direction. With the base properly oriented and
held at the proper-elevation, place approximately 4 inches of
concrete backfill around the outside of the base. The top of
the concrete is sloped away from the flange portion of the base
so the sloped outer edges of the concrete are at surface grade.

The base for the semiflugh fixture is supported in the leave-
out or excavated area in a position as shown in Figure 12.
The concrete backfill around the outside of the base is
approximately 4 inches. Orient the cable entrance hubs on
the base properly prior to placing the concrete backfill.
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C.

d.

Page 8

Light Fixtures.

(1)} Assemble, level, and adjust the light fixtures in accordance

()

with the manufacturer's instructions. The fixtures are
leveled and aligned within 1 degree. The maximum height of
the top of the fixture is 14 inches from the finished grade.

Assign an identification number to each light unit. Install
the numbers by one of the following methods:

{a) Stencil numbexrs with black paint on the runway side of

the base plate. The minimum height of the numbers is 2
inches,

(b) Attach a unoncorrosive disc with permanent numbers to the
fixture. The wminimum height of the numbers is 2 inches.

(c) Impress numbers on a visible portion of the concrete
backfill. The minimum height of the numbers is 3 inches,

Cable.

1)

(3]

(3)

Tastall the cables between the regulator and control panel and
the regulator and field circuits in accordance with the require-
wents of Item L-108 of Advisory Circular 150/5370-1A.

Install the primary cable in the light base and transformer
housing as shown in the plans. If gpecified, the cable
entrance is sealed with squeeze connectors., Provide squeeze
connectors similar and equal to Crouse Hinds Type CGK, with
a rubber bushing of the correct size to fit the outside
diameter of the cable. Tighten the connectors to provide

a watertight seal without deforming the imsulation and sheath
of the cable.

Provide slack cable inside the light base and transformer
housing to permit connections of the primary cable and the
insulating transformer primary leads to be made above ground,.
Connect the transformer secondary leads to the lamp leads with

a disconnecting plug and receptacle. The secondary connection

is not taped. Make the taped cable connectjions to the insulating
transformer's leads as specified in Item L-108 of Advisory
Circular 150/5370-1A. Wrap the connector joints in the primary
circuit with at least one layer of rubber or synthetic rubber
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tape and one layer of plastic tape, one-half lapped, extending
at least 1-1/2 inches on each side of the joint,

(4) Tape or seal ends of cables until the splice is made to prevent
the entrance of moisture.

System. Typical fixture and duct details are shown in Figure 5,
Appendix 2. -

7. INSPECTION.

a.

Par 6

Inzpect each light fixture to determine that it is installed
correctly, at the proper height, and in line with the other fixtures.

Check the light fixtures' lenses to determine that the glassware
is properly oriented with respect to the runway longitudinal
gides and the threshold. Check threshold lights for alignment.

Check the identification number for each light unit to determine
that the number at the installation is as assigned in the plans.

Check equipment covered by FAA specifications to determine if the
manufacturers have supplied approved equipment, The equipment is
also checked for gemeral conformance with specification requirements.

Inspect all cables, wiring, and splices to obtain assurance that
the installation is in accordance with Advisory Circular 150/5370-1A,
National Electrical Code, and local codes. Inspect and test

insulation resistance-of underground cables before backfilling,

Check all ducts and duct markers to determine that the ingtallation
ig in accordance with Advisory Circular 150/5370-1A. Inspect
underground ducts before the installation is completed.

Check the input voltage at the regulator's power and control circuits
to determine that the wvoltage is within limits required for proper
equipment operation.

Check fuses and circuit breakers to determine if they are of the
proper rating.

Check base plate for damage during installation and refinish
according to manufacturer's instructions,
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8., TESTS.

a,.

Test the installation by operating the system continuously for at

least one-half hour. In addition, operate each control not less
than 10 times.

Test the completed circuits in accordance with the requirements of
Item L-108 of Advisory Circular 150/5370-14. This includes testing

the ingulation resistance of circuit conductors. Minimum acceptahle
resigtance to ground is 50 megohms.

Test the vault equipment as specified in Item L-109 of Advisory
Circular 150/5370-1A. This test includes a check to determine that

the resistance to ground of any part of the grounding system will
not exceed 10 ohms.

Sub ject the regulators and other applicable equipment to performance

tests specified in the manufacturer's instructions for the initial
installation.

9, MAINTENANCE,

a.

Page 10

General. A maintenance program is necessary at airports with

high intensity runway edge lights 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.

Operational Check. Make a daily operational check of all lighting

fixtures. 1If any lamps are cut, the locations of the fixtures
are recorded and the lamps replaced at a time when the fixture is
deenergized. The lamp socket and electrical contacts should be
checked before replacing the lamp and reenergizing the system.

Lens. Check the light fixture lens periodically to determine

if the glassware has been cracked or pitted beyond use by debris.
Clean the lens periodically to permit the units to operate at
maximum efficiency. The regularity and type of cleaning will be
dictated by local conditions. Check lens for alignment,

Snow Removal. Remove snow from around the lighting fixtures as

soon as possible after a smowfall to prevent obscuring the light
fixtures. Maintenance personnel should familiarize themselves with

local agreements regarding snow removal and govern themselves
accordingly.
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Par 9

Bases, The high intensity fixture and base installation are
designed to exclude both ground and surface water from entering
the base. For varying reasons, small amounts of water sometimes
enter and can become a serious problem, particularly where
temperatures below freezing are encountered. If the bases are
allowed to fill with water, freezing may result that can cause
damage. To prevent this damage, establish a regular maintenance
schedule to inspect each base for the presence of water especially
during the fall and winter months. A regular schedule for
tightening cover holddown bolts is recommended. If any of the
bases contain water, remove the water and replace gasket if
necessary., The use of a base with a drain hole in the bottom may
eliminate this problem in some areas.

Grass. Establish a regular schedule for removing grass or other
vegetation near the lighting fixtures.

Cable. Check the initial condition of homerun cables with a
insulation resistance tester, Keep records of the initial resis~-
tance values, Check the condition of the system periodically by
comparing monthly resistance readings with the initial wvalues.

In an acceptable system, the initial megohm resistance values are
not less than 50 megohms., If the monthly resistance checks reveal
progressive deterioration or faults, take corrective steps promptly.
The most common faults in series underground cables are opened or
grounded circuits.

(1) Perform monthly insulation resistance checks by deenergizing
the regulator, disconnecting the series cable leads at the
regulator, and connecting one lead of the resistance instrument
to the series cable and the other lead to a proven ground.

(2) Advise maintenance personnel that high open circuit voltage
may be present when the secondary of an energized series
lighting regulator is opened.

Spare Parts. Stock adequate spare parts for maintenance purposes.
See individual manufacturers' instructions for recommended comments.
At least 10 percent sgpare lamps should be available with the

initial installation.
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i. Vault. Keep the vault (Advisory Circular 150/5370-1A, Item L-109)

clean and uncluttered to prevent dirt from accumulating in control
compartments and to allow equipment fo be accessible at all times.
Make warning signs legible and mount them in comspicuous locations,
An "as constructed" electrical diagram of the lighting system

should be displayed in the vault. Protect the diagram with glass,
plastic or other transparent material,
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APPENDIX 1. BIBLIOGRAPHY

1. Obtain copies of the following Federal Aviation Administration
publicationg from the Department of Transportation, Distribution Unit,
TAD-484 .3, Washington, D,C. 20590,

a.

b.

Par 1

Advisory Circular 150/5345-1C, Approved Airport Lighting Equipment,

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

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

AC 150/5345-9C, Specification for L-819 Fixed Focus Bidirectional
High Intensity Runway Light.

AC 150/5345-10C, Specification for L-828 Constant Current Regulator,

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

AC 150/5345-19, Specification for L-838 Semiflush Prismatic Airport
Light.

AC 150/5345-22, Specification for L-834 Individual Lamp Series-To-
Series Type Insulating Transformer for 5,000-Volt Series Circuit.

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

AC 150/5345-33, Specification for L-844 Individual Lamp Series-To-
Series Type Insulating Transformer for 5,000-Volt Series Circuit
20/6.6 Amperes 200 Watt,.

AC 150/5345-34, Specification for L-839 Individual Lamp Series-To-
Series Type Insulating Transformer for 5,000-Volt Series GCircuit
6.6/20 Amperes 300 Watt.

AC 150/5345-42, FAA Specification L-857, Airport Light Bases,
Transformer Housing, and Junction Boxes.
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Obtain copies of AC 150/5370-14, Standard Specifications for

Congtruction of Airports, from the Superintendent of Documents, B.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.o.d. orders
are accepted.

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 the U.S, Department of Agriculture, Rural Electrification
Adwinistration, Information Services Division, Washington, D.C. 20250,
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g 360° RED 2. SPAGING OF TAXIWAY LIGHTS
0 @®G 180° OBSCURED AND SHALL BE IN AGCORDANCE
180° GREEN WITH AC 150/5340~158.
"R X 3. ALL LIGHTS ARE ELEVATED.

180° WHITE AND) EXCEPT FOR LAST 2000' OF AN
'80° GREEN

INSTRUMENT RUNWAY (SEE PAR.-30),

FIGURE 3. DISFLACED THRESHOLD ~ AREA USABLE FOR TAXTING AND TAKEQFF

€61 ‘%T I®H
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KILOWATTS

AR AT AT W

W6 WIRE, 20.0 AMPCRE

i PRIMARY CURRENT
il

PRIMARY CURRENT

li ¥ DWIRE, 200 AMPERE

T
| GRAPH 8" oyt

RILOWATTS

#0 WINE _ GG AMPERE i
PRIMARY CLUARENT e 1

#G WIRE 20 0 AMPERE '
PRIMARY GURRENT o

® B WIRE, 20 0 AMPERE i -
PRIMARY CURRENT

i SEA

Mk o

¢ 2 4 6 8 10 12 14 (6 1B 20 22 24 2?6 28 o]

FEEDER GABLE IN 1000' LENGTHS

I. Multiply tha distance oetween the vault and the runway
by 2 to get the length of the feeder coble, Detarmine
the KW power required for the feader cable by getting
the ccordinate paint on the dpplicable kilowott -feadar
cabla ling of GRAPH A"

10 2¢ ac 40 50 el 0 2103 90 100 110

NUMBER OF LIGHT FIXTURES

HOW TO DETEAMINE TOTAL LOAD

2 Defermine KW power required for the number of fixtures 3. Add kilowotts obluned from GRAPHS "a" and "8" to

to be installed by getting the ccordinate point on the determine the fotal KW lood required.
opplicoble kilowatt-number of light fixtures fine of

GRAPH "B Curves based on use of 200W lomps.

FIGURE 4, CURVES FOR ESTIMATING LOADS IN HIGH INTENSITY SERIES CIRCUITS

Z ¥XTpuaddy
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Mar 24, 1973 AC 150/5340-13B
Appendix 2

200

oo

I
|
} — 10" MAXIMUM

##
SERIES CIRCUIT 2-1"'8 aw; COUNTERPOISE WIRE, ¥8 AWG
5000 V,L-824 CABLE ™ /——MINEMUM IF SPECIFIED GROUNDED
APPROXIMATELY EVERY
1
L-828 J ) 1,000
REGULATOR

TRENGH, INSTALL

GABLE AND BACKFILL
AS SPEGIFIED IN ITEM
L-108, "STANDARD °
SPEGIFICATIONS FOR o
CONSTRUGTION OF J

AIRPORTS®E

MINIMUM

A 3" -
q" 2-0" | ~GABLE MARKER

/— 4 .
R R NN F*_L_%

%
/j 4 18" MINIMUM
COUNTERPOISE */%!
PRIMARY CABLE

WIRE | L & minimum

TYPICAL CABLE MARKER DETAIL TYPICAL 4 -WAY DUCT

FIGURE 5. TYPICAL LIGHTING CONFIGURATION WIRING DIAGRAM

Page 5



AC 150/5340-13B Mar 24, 1973
Appendix 2

L-B34 TRANSFORMER FOR g_.g L-819 FIXTURE L-857 TYPE I BASE-12"

AMPERE SERIES CIRCUIT,L-84 4
TRANSFORMER FOR 2(?__-6? AMPERE

SERIES CIRGUIT

L-823 FIGURE 140 FOR
L-824 TYPE B GABLE
OR L-823 FIGYRE |4e

FOR L-824 TYPE G
CABLE

COUNTERPOISE WIRE
IF SPECIFIED. SEE —7

AC 150/5370- 1A, PAR |
L-108-39

{ GOUNTERPOISE

‘SOUEEZE CONNEGTOR

% g AWG CABLE

£3)
@

MINIMUM

('—; ¥8 AWG CABLE
SQUEEZE CONNECTOR SEE

MINIMUM
PAR.6d (2)
L-823 FIGURE 14b FOR L-824 TYPE B
CABLE COR L-823 FIGURE 14 f FOR L-824
TYPE G GABLE

3" pRecess
COUNTERPOISE WIRE 4 L-838 FIXTURE DESIGN
IF SPECIFIED. SEE FOR METAL TO METAL
AG 150/5370-1A,PAR. y GCONTAGT

L-108-3.9 u
1 ~—1L-857 TYPE II BASE- |2

"1 ~COUNTERPOISE
it/ SQUEEZE CONNECTOR

(l;#a AWG GABLE
MINIMUM

L-839 TRANSFORMER

6.8 AMPERE SERIES
20

CiRCUIIT

z #8 ANG CABLE

MINIMUM

L-823 FIGURE t4a FOR L1-824
TYPE B CABLE OR L-823
FIGURE 14e FOR L-824 TYPE

¢ CABLE

SQUEEZE CONNEGTOR

L-B23 FIGURE 14b FOR L-B24
TYPE B CABLE OR L-B23 FIGURE
14f FOR L-B824 TYPE G CABLE

INSTALL AN ADEQUATE FOUNDATION FOR
MAXIMUM ANTICIPATED LOADING

FIGURE 6. TYPICAL FI¥XTURE, TRANSFORMER AND BASE INSTALILATION DETATIS

Page 6




Mar 24, 1973 AC 150/534%0-13B

Appendix 2
L:/ -;3— ™y
e ]
81 | Y
|/ = \ res.
53 ) NOTES:
o—84 | 2 1. THE INSTALLATIONS SHOULD CONFORM TO APPLICABLE SECTIONS
o 85 ~ OF THE NATIONAL ELEGTRICAL GODE AND LOCAL CODES.
L-821 CONTROL ?. USE SOUID LINK IN FUSED GUTOUT IN NEUTRAL CONDUGTOR WHEN
PANEL PRIMARY POWER OBTAINED FROM WYE CONNECTED SOURCE.
IN TOWER

3, SEE FIGURE 10 TO CALCULATE MAXIMUM ALLOWABLE CIRGUIT
LENGTH WHEN USING 120V,60H; CONTROL.

4. WHEN A COUNTERPGISE WIRE INSTALLATION IS REQUIRED, IT IS
INSTALLED AS SPEGIFIED IN THE PLANS AND ITEM L-108 OF
STANDARD SPECIFIGATIONS FOR GONSTRUGTION OF AIRPORTS.

5. LIGHTNING ARRESTERS ARE FURNISHED WITH L-828 REGULATOR
ACRDSS THE INPUT AND OUTPUT TERMINAL OF THE EQUIPMENT.

FUSED —
7-lrc £12 AWG REMOTE cuTOUT
WIRES T PRIMARY SEE NOTE 2 5 o—s|PRIMARY

SEE NOTE 3 OIL SWITCH o—»[POWER

. °|I‘

™ Yy
' LIGHTNING
o N—~ A" ARRESTER
L4 SEE NOTE 5§
INBPUT
ETR L-828
7] GONSTANT
\ | ~° | CURRENT
73 | STEP TYPE
n 74 REGULATOR
ErS WITH EXTERNAL
| = PRIMARY OIL
C (: [ B1 | SWITCH
120/ . ﬁ - B2
240 v 9{=TF U I L B3
co e (: : \ | B4 | QUTPUT
- BS $1 s2
— £ '
7 S
& ” ARRESTER
/
SERIES ; SEE NQTE §
cuTouT
TO SERIES
RUNWAY
LIGHTING
CIRCUIT

FIGURE 7. TYPICAIL. HIRL WIRING DIAGRAM UTILIZING L.-828
STEP-TYPE REGULATOR WITH EXTERNAT, REMOTE FRIMARY OIL SWITCH

Page T



AC 150/5340-13B Mar 24, 1973
Appendix 2

e K
73 I
[ A T
{ 81— FUSED GUTOUT;
e | SEE NOTE
' B2 R FIGURE 7
i I T :i | ?-'6 # 12 awe
R WIRE S, SEE FIGURE *—\PRIMARY
B L ,
: 5 M - o JPOWER
L _! X S =+—LIGHTNING
/_7 ARRESTER
L-821 CONTROL PANEL —— L= see rioume 7
IN TOWER -
| L-828 |
| GCONSTANT l
CURRENT
73| step- Tvee ]
N— 172 | REGULATOR |
WITH INTERMAL
| |
| PRIMARY OIL |
18! SWITCH
— 82 |
1 {s3 |
——1—1 84 I
B85 }
I
| OUTPUT |
— —J
y— LIGHTNING
f/ %  arresTeR
SERIES CUTOUT SEE FIGURE 7
o

TO SERIES RUNWAY
LIGHTING CIRGUIT

FIGURE 8, TYPICAL FIRT, WIRING DIAGRAM UTILIZATNG 1-828 STEP-TYLDE
REGULATOR WITH INTERNAL CONTROL POWER AND PRIMARY OLL, SWITCH

Page B




6 9383

————— n NOTES:

I-o/c 73— ) UTILIZE THE SPECIFICATION L-841 AUXILIARY RELAY PANEL
7] FOR GANGING L-828 REGULATOR. _00/ ? PRIMARY _p/
B o— | PONER
— 2. TWO RELAYS ON THE L-841 PANEL GAN BE UTILIZED FOR
AT ONTR T N BE [
-l GOVHECTED N PARALLEL T0 INCREAS. THE WUNBER OF -
541 | L N n
o 55| [ . REGULATORS GANGED. L R S A
"Bl
51 - \
i .
________ | N
_____ JE‘j |_ L-84! | ‘\0 C?‘
(_lrar— 3 | ) ! ]
IIEf ,—g e | : i INPUT |
N Rl e o |
B- e ' 4 1 7]
| 18 H — [ L-828 |
| S 6] — il
1811 A : - I s ]
] || B O S Y
s | 1 I —~{61] |
1855 1 l | g
B —1)s s |
T i_) | I {83
—r ) | ! ——54] |
(Lo | || e |
g J ' | I I |
IB3._m_ |
. J |
g 5 ] outPuT | OUTPUT |
B e T L~ A L AN
| 5] _ 1 r}}'"-z"? 7 &£ o & a,
1 2}
| - : ! l- LIGHTNING
120/ 240V ! i |-  ARRESTER
l_ — . EOHr i g SETBIE?-_:F SERIES —.
1( c e L) CuTou _ cuToUT }
R y TO SERIES
- —LTC SERIES # 2 CIRGUIT
#1 GIRGUIT

FIGURE 9, TYPICAL DETAILS FOR GANGING L-828 STEP-TYPE REGULATORS
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HOW TO DETERMINE MAXIMUM PERMISSIBLE VOLTAGE DROP,120-VOLT AGC. CONTROL

DETERMINE ONE-WAY CIRCUIT LENGTH BETWEEN CONTROL PANEL AND REGULATOR.

FIND THE GOORDINATE ON GRAPH OF VOLT DROP AND ONE-WAY CIRGUIT LENGTH.
SUBTRAGT VOLTAGE DROP OBTAINED IN STEP 2 FROM THE AC VOLTAGE AVAILABLE IN THE VAULT AT THE

REGULATOR'S GONTROL GIRCUIT TERMINALS.
4, THE VOLTAGE OBTAINED IN STEP 3 SHOULD BE 100 VOLTS OR GREATER FOR THE REGULATOR

TO FUNCTION PROPERLY.
5. IF THE VOLTAGE OBTAINED N STEP 3 1S LESS THAN 100 VOLTS, CONSIDERATION SHOULD BE GIVEN TO

SELECTING AUXILIARY DC OR AC PILOT RELAYS.
6. THIS GURVE IS BASED ON A CIRGUIT WITH TWO NO.12 AWG WIRES INSTALLED BETWEEN THE GONTROL

TOWER AND REGULATOR,

bl

,_"_’30 ™ 7. GURVE IS BASED ON THE TOTAL INRUSH CURRENT IN THE GIRCUIT ACROSS THE L-821 PANEL'S
51 TERMINALS 73 AND 74 WILL NOT EXCEED | AMPERES
>
o
2 20}
(e
-
-
)
-
10F
1 (] 1 [ 1 [] 'l ¥ -
0 1000’ 2000’ 3000’ 4000 5000' 6000’ 7000' 8000

ONE-WAY CIRCUIT LENGTH BETWEEN CONTROL PANEL AND REGULATOR (FEET)

FIGURE 10, CURVE FOR ESTIMATING VOLTAGE DROP - 120-VOLT AC CONTROL
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L-821 PANEL WITH 5 STEP GONTROL

Mar 24, 1973

AC 150/5340-13B
Appendix 2

NOTES

U.S, GPO 1973/726-561/477/1301

73 . Ris 4000 — WIREWOUND *1%
74 TOLERANCE RESISTOR.
a1 Rz= 200 i — WIREWOUND T1%
: TOLERANGE RESISTOR.
82 ~ R3: 200 0 — WIREWOUND 21 %
83 ) TOLERANCE RESISTOR.
R4:200 1 —WIREWOUND %l %
TOLERANGE RESISTOR.
i ALL RESISTORS 2lz WATT MiN.
2. LOCATE RESISTOR BOX IN
L-82! PANEL. IF NO ROOM IN
PANEL, BOX MAY BE REMOTED.
IF LOCATED IN VAULT, FIVE
Ra ] NO. 12 AWG MINIMUM WIRES
AN H ARE REQUIRED.
ESISTOR ﬁoLx " 83|
& Ot PRIMARY
| P POWER
o) &
$"?; ' Ql
- 1
— |
71
72
73
74
STEPLESS 75
REGULATOR | 8! 4
82 4
83
l
.
Al — —re ] 120/240V I8
i H
¢ |
FIGURE 11. TYPTCAL, DETAILS FOR INTERFACING THE L-828
STEPLESS REGULATCOR WITH STEP-TYPE CONTROLS
Page 11
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