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1. PURPOSE AND SCOPE.
2. PURPOSE.

The purpose of this manual is to provide the general
requirements for airfield Visual Landing Aids for
approaches, landings, takeoffs, taxiing, and surface
maneuvering of aircraft on Navy and Marine Corps
shorebased airfields. This manual should not be used for
designing or planning of Expeditionary Airfields (EAF).
The standard configurations and permitted variations are
described. Installation requirements affecting the
configurations and performances are discussed. The
types of equipment which are currently approved for use
in new installations are indicated. It is not the intent of
this manual to direct or request implementation, but to

establish  guidance information for use when
implementation is directed.
3. SCOPE.

This manual provides information and requirements for
designing and installing the various visual landing aids
systems used for shorebased Navy airfields and heliports.
These visual landing aids include lighting, signs, and
markings. Typical installations are described indicating
the configurations and equipment which comply with
Navy requirements presently in effect. This manual is a
requirements guide to be used for new installations and
for improving existing installations and is divided into
sections of visual aids intended to support different
phases of aircraft operations at airfields. Each section of
the manual is composed of one or more Work Packages
(WP) describing the configurations and requirements for
a particular visual aid system. The first WP of each
section identifies each type of visual landing aid system
included in that section. The visual aids sections of the
manual are as follows:

a. Approach Visual Aids (WP003 00),
b. Runway Visual Aids (WP004 00),
c. Taxiway Visual Aids (WPQ05 00),
d. Special Lights and Markings Visual Aids (WP006
00),
e. Helipad Visual Aids (WP007 00),

f. Auxiliary Landing Fields Lighting and Markings
(WPQ08 00),

g. Electrical Power and Control for Visual Aids
(WP009 00).

4. PRECEDENCE.

This manual supersedes and replaces Technical Manual,
NAVAIR 51-50AAA-2, General Requirements for
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Shorebased Airfield Marking and Lighting, 1 September
1986, with change 1 of 30 June 1988, in its entirety.

5. PROCEDURES FOR RECOMMENDING
CHANGES TO THE MANUAL.

6. TECHNICAL MANUAL UPDATES.
7. Obtaining And Identifying Manuals.

To receive future changes and revisions to this manual
automatically, all activities shall submit their automatic
distribution requirements on the Automatic Distribution
Requirements Listings floppy disk from the Naval Air
Technical Services Facilities (NATSF) Technical
Publications Library (TPL). The TPL program is
available from the NATSF technical publications
specialist in your area or from NATSF (215) 697-4879 or
DSN 442-4879. Additional copies of this manual and
changes thereto may be procured by submitting a
MILSTRIP Form DD 1348 to Navy Publications and
Forms Center (NPFC), 5801 Tabor Avenue,
Philadelphia, PA 19120. Refer to NAVSUP Publication
2002 to obtain Federal Stock Numbers. Use of this form
will not place you on automatic distribution.

8. Change And Revision Of Manuals.

Visual Landing Aid manuals are brought up-to-date
periodically, when procedures and other important
information are added. Manuals are current to the
revision or change data on the title page. The following
information applies:

a. A manual CHANGE is not a complete
publication; only changed or added pages are issued.
The title page of the change contains a change notice
and a change data. A complete list of changed pages
with their change date is given on the A-page
following the title page. The portion of the text
affected by the current change is indicated by a
vertical line in the outer margins of the page.

b. A manual REVISION is a completely new
manual and supercedes the entire preceding issue and
its changes. The revision data appears only on the
title page. For later changes, the revision date is
retained on the title page, with the change noted
underneath.

9. MANUAL DEFICIENCY REPORTING OPNAV
Form  4790/66  (Rev. 5/88), “TECHNICAL
PUBLICATIONS DEFICIENCY REPORT” has been
devised to make it as easy as possible for the using
activity to suggest corrections, revision, or innovations to
the manuals to better serve the user of such information.
A sample of this form is shown in figure 1. Only
OPNAYV Form 4790/66 (Rev. 5/88) may be used for
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making comments on NAVAIR manuals. OPNAYV Form
4790/66 (Rev. 5/88) will be stocked in the Forms and
Publications Segment of the Navy Supply System and
may be requisitioned in accordance with NAVSUP
Publication #2002.

a. Forward original and one copy to:

Commanding Officer

Naval Air Technical Services Facility
QA Department (04)

700 Robbins Avenue

Philadelphia, PA 19111

b. Forward a copy to:

Commanding Officer
Naval Air Warfare Center
Aircraft Division
4.8.10.300B562-2

Route 547

Lakehurst, NJ 08733

10. BACKGROUND.
11. HISTORY.

The requirement for visual aids (wind indicators) has
existed from the first flight. As aviation progressed to
flying at night and in low visibility, more complex visual
aids have been required. The present status of air
operations is such that new developments in visual
landing aids have slowed and standardization has
increased. Standardization of visual aids facilities is
essential for promoting operational safety and makes it
possible for a pilot to rapidly interpret and react to
guidance information with a minimum amount of mental
concentration. The visual landing aids for both military
and civilian airfields are nearly standard, except for the
differences in mission and operational procedures.

12. INTERNATIONAL MILITARY STANDARDS.

The Navy and other U.S. military agencies have
agreements with the North Atlantic Treaty Organization
(NATO) and the Air Standardization Coordinating
Committee (ASCC) to develop standardization of airfield
visual aids. The requirements of the Air Standards of
ASCC and the Standards Agreements (STANAG) of
NATO have been considered in developing the
requirements for the visual landing aids in this manual.

13. RELATED DESIGN MANUALS.

The Technical Manual provides the general requirements
for the visual landing aid standards. For other Navy
manuals which have details for design and installation of
these visual aids or provide criteria for installations on
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which these requirements are based refer to the
following:

a. UFC 3-535-02 Design Drawings for
Visual Air Navigation

Facilities

b. NAVFAC P-80.3
Appendix E

Facility Planning Factor
Criteria for Navy and
Marine Corps Shore
Installations

14. APPLICATION.
15. USE OF MANUAL.

The criteria contained in this manual shall be followed in
planning, budgeting, and installing visual aids. The
requirements of this manual shall apply for all new and
replacement visual landing aids installations at Navy and
Marine Corps shorebased airfields except when:

a. International agreements require differences,

b. Only part of an installation configured to prior
standards and giving satisfactory performance is to be
replaced but differences in configuration or
equipment would not be compatible,

c. Where it is impractical to make a standard
installation and the request for waivers has been
approved.

16. DEVIATIONS AND APPROVALS.

This manual contains the requirements for visual aid
installations. Any deviations from these requirements
must be authorized by Naval Air Systems Command.
Any request for waivers or deviations shall be submitted
to NAVAIR Code AIR 8.3MB for approval. Any
deviations from the requirements of this manual shall be
clearly defined with specific reasons justifying the
deviations before approval will be considered.

17. JUSTIFICATION FOR INSTALLATIONS.

This Manual recommends the requirement level for each
type of visual aid to be provided for each category of
operations. These recommendations are as a general
class for Navy airfields.  The mission demands,
frequency of use of this visual aid, cost of making the
installation, the availability of other aids to provide the
guidance, and the availability of funding are other factors
considered in authorizing installation of a specific visual
aid for a given airfield. This Manual does not approve or
justify requests for installing a particular visual aid. It
may be one factor among others to be considered in
requesting approval for an installation.
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18. AIRFIELD SAFETY CLEARANCES.

The visual aids installations shall comply with the
requirements of NAVFAC P-80.3 Appendix E and
Federal Aviation Regulation (FAR) Part 77. Certain
visual aids are exempt from waiver requirements.

19. EXISTING FACILITIES.

Existing visual landing aids installed in accordance with
requirements in effect at the time of installation may
continue to be used and maintained if they provide
satisfactory performance for the mission requirements of
the airfield. If only a minor part of the system requires
replacement, the configurations and equipment may be in
accordance with that of the original system. If an
appreciable part of the visual aids requires replacement,
upgrading to the requirements of this manual should be
considered. If the major part of the installation must be
replaced, the entire installation shall conform to the
requirements of this manual.

20. METEOROLOGICAL FLIGHT RULES.

Each runway of an airfield shall be provided with visual
landing aids which will satisfy the requirements for the
minimum meteorological conditions for approach,
landing, and takeoff operations under the visibility
category authorized. It should be noted that OPNAV
Inst. 3721.1 establishes the criteria for categorizing
Naval Airfields with a category letter based on
equipment and services required. This Manual re-defines
the “runway” categories with a numerical rating for
precision IFR conditions and lists the “visual landing
aids” required for each category. For other related
equipment requirements (approach minima) refer to
OPNAV Inst. 3721.1 and OPNAV Inst. 3722.16
(TERPS).

a. Visual Flight Rules (VFR). Rules that govern
the procedures for conducting flights under visual
conditions. The term “VFR” is also used in the
United States to indicate weather conditions that are
equal to or greater than minimum VFR requirements.
Internationally, the conditions for these operations are
referred to as Visual Meteorological Conditions
(VMC), which is expressed in terms of visibility,
distance from clouds, and weather ceiling equal or
greater than the specified minima. The minimum
conditions in which VFR operations are permitted is a
minimum cloud ceiling of 1000 feet and ground
visibility of 3 miles.

b.  Instrument Flight Rules (IFR). Rules governing
the procedures for conducting instrument flight.
(Also a term used by pilots and air traffic controllers
to indicate a type of flight plan.) IFR flight
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operations are dependent upon pilots use of
instrument guidance. Internationally, the conditions
for these operations are referred to as Instrument
Meteorological Conditions (IMC) which is expressed
in terms of visibility, distance from clouds, and
ceiling less than the minima specified for VMC, i.e.,
low ceiling and/or poor visibility. As a ceiling
becomes lower or the visibility more restrictive, the
more precise the electronic and visual guidance must
be as required for the following categories:

(1) Nonprecision IFR. IFR operations that use
nonprecision electronic aids (TACAN, VORTAC,
etc.) to provide directional guidance for straight-in
approaches to a Minimum Descent Altitude
(MDA) as low as 260 feet and one mile visibility
or 5000 feet RVR.

(2) Precision IFR, PAR. Requires precision
approach radar and visual aids for approach
minimums of not less than 100 feet decision
height (DH) and 1600 feet runway visual range
(RVR). (Use ALSF-1.)

(3) Precision IFR, Category I. Require precision
electronic aids (ILS or MLS) and visual aids for
approach minimums of 200 feet Decision Height
(DH) and 2400 feet runway visual range (RVR).
(Use MALSR.)

(4) Precision IFR, Category II. Requires
precision electronic aids (ILS or MLS) and visual
aids for approach minimums of 100 feet DH and
1200 feet RVR.

(5) Precision IFR, Category IIIA. Requires
precision electronic aids (ILS or MLS) and visual
aids for approach minimums of 0 feet DH and 700
feet RVR.

(6) Precision IFR, Category IlIB.  Requires
precision electronic aids (ILS or MLS) and visual
aids for approach minimums of 0 feet DH and 150
feet RVR.

(7) Precision IFR, Category IlIC. Requires
precision electronic aids (ILS or MLS) and visual
aids for approach minimums of 0 feet DH and 0
feet RVR.

21. APPROACH MINIMUMS.

The minimum visibility prescribed for landing an aircraft
while utilizing instrument approach procedures. The
minimums apply with other limitations set forth in FAR
Part 91 with respect to Minimum Descent Altitude
(MDA) or Decision Height (DH) prescribed in
instrument approach procedures as follows:
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a. Straight-in landing minimums - A statement of
MDA and visibility, or DH and visibility, required for
straight-in landing on a specified runway.

b. Circling minimums - A statement of MDA and
visibility required for the circle-to-land maneuver.

The minimums depend on several factors including the
following:

a. Type of instrument approach,
b. Aircraft approach category,
c. Controlling obstacles,

d. Local terrain,

e. Airport lighting (runway and approach lighting
systems),

f. Runway visual range.

For the method to determine the approach minimums for
an approach to a given runway, refer to OPNAV Inst.
3722.16.

22. RUNWAY VISUAL RANGE (RVR).

An instrumentally derived value, based on standard
calibrations, that represents the horizontal distance a pilot
will see down the runway from the approach end. It is
based on the sighting of either high intensity runway
Lights or visual contrast of other targets whichever yields
the greater visual range. RVR, in contrast to prevailing
or runway visibility, is based on what a pilot in a moving
aircraft should see looking down the runway. RVR is
horizontal visual range, not slant visual range. It is based
on a device used to measure the transmission of light
through a medium made near the touchdown point of the
instrument runway and is reported in hundreds of feet.
Internationally, RVR is the maximum distance in the
direction of takeoff or landing at which the runway or the
specified Lights or markers delineating it can be seen
from a specified point on its centerline at a height
corresponding to the average eye level of pilots at
touchdown.

23. DECISION HEIGHT (DH).

The DH is height above the runway in an IFR approach
at which a missed approach shall be initiated if the
required visual references have not been observed. The
DH is specified in feet above mean sea level. The DH
applies only where an electronic glide slope, such as
PAR, ILS, or MLS, provides the electronic reference for
descent. The DH shall be established with respect to the
obstacle clearance requirements for the approach.
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24. OTHER FACTORS.
25. SAFETY.

Visual aids installations shall be designed to provide
safety to aircraft and personnel. The configurations of
this manual included safety as well as performance in the
design. Although exemptions to waivers are permitted
for several types of visual aids, the installation of visual
aids shall provide the required safety. The safety
considerations shall include aircraft departing the full
strength pavements or flight paths. These safety
considerations should include the following:

a. The height of elevated Lights and equipment shall
be kept to a minimum.

b. All elevated Lights and signs near traffic areas
shall be mounted on frangible supports and be of
frangible construction.

c. Elevated approach Lights shall use frangible or
low-impact-resistant supports.

d. The tops of concrete bases and foundations shall
be at ground surface level.

e. Concrete bases and foundations within 50 feet of
runways and taxiways should be designed to prevent
or reduce damage to landing gear and aircraft.

f. Use isolation transformers to keep high voltage of
the primary circuit away from light fixtures.

g. Provide safe clearance in the vault around
generators and other equipment for maintenance and
servicing.

h. Identify and clearly label all electrical cables at all
points where they may be available for connections or
inspection.

26. MAINTENANCE.

Design visual landing aids for easy access and rapid
servicing or replacement when performing maintenance
in order to reduce down time for that runway or taxiway.
A complete guide to maintaining airfield equipment can
be found in MIL-HDBK 1023/4, Maintenance of Visual
Air Navigation Facilities, and MIL-HDBK 1023/5,
Maintenance Standards for Visual Air Navigation
Facilities (a pocket Field Guide version of MIL-HDBK
1023/4).

27. EQUIPMENT.

The visual aids equipment designated in the equipment
schedule of the individual WP were the approved items
at the time of the manual preparation. If the type of
equipment is optional, any approved type may be used;
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however, to reduce the amount of spares which must be
maintained, all fixtures for a particular purpose of a given

visual aids installation should be the same.

28. CROSS REFERENCE OF ABBREVIATIONS,

SYMBOLS, TERMS.

A list of abbreviations, symbols, and terms is as follows:

Abbreviation

Term

AC
ALSF

ALSF-1

ALSF-2

ASCC

AWG
CGL
DH

DM
EAF
FAA
FLOLS
HDBK
HIRL
IFLOLS

IFR
ILS
IMC
LSO
MALS

MALSR

MDA
MLS
MOLS
MOVLAS

NATO
OLA
OLS
PAPI
PAR
RAIL
RCL
RDM

Advisory Circular

Approach Lighting System with
Sequence Flashing Lights

Approach Lighting System with
Sequence Flashing Lights for
Category | Meteorological
Conditions

Approach Lighting System with
Sequence Flashing Lights for
Category Il Meteorological
Conditions

Air Standardization Coordinating
Committee

American Wire Gauge

Circling Guidance Light

Decision Height

Design Manual

Expeditionary Airfield

Federal Aviation Administration

Fresnel Lens Optical Landing System

Handbook

High-Intensity Runway Edge Lights

Improved Fresnel Lens Optical Landing
System

Instrument Flight Rules

Instrument Landing System

Instrument Meteorological Conditions

Landing Signal Officer

Medium-intensity Approach Light
System

Medium-intensity Approach Light
System with RAIL

Minimum Descent Altitude

Microwave Landing System

Mirror Optical Landing System

Manually Operated Visual Landing Aid
System

North Atlantic Treaty Organization

Optical Landing Aid

Optical Landing System

Precision Approach Path Indicator

Precision Approach Radar

Runway Alignment Indicator Light

Runway Centerline Light

Runway Distance Marker
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REIL Runway End Identification Light
RIL Runway ldentification Light
RRP Runway Reference Point
RVR Runway Visual Range
SALS Short Approach Light System
SFL Sequence Flashing Light
STANAG Standards Agreement
TDZL Touchdown Zone Light
TERPS Terminal Instrument Procedures
UFC Unified Facilties Criteria
VASI Visual Approach Slope Indicator
VFR Visual Flight Rules
VHF Very High Frequency
VMC Visual Meteorological Conditions
VOR VHF Omnidirectional Range
WP Work Package
Term Abbreviation

Advisory Circular

Air Standardization Coordinating
Committee

American Wire Gauge

Approach Lighting System with
Sequence Flashing Lights

Approach Lighting System with
Sequence Flashing Lights for
Category | Meteorological
Conditions

Approach Lighting System with
Sequence Flashing Lights for
Category Il Meteorological
Conditions

Circling Guidance Light

Decision Height

Design Manual

Expeditionary Airfield

Federal Aviation Administration

Fresnel Lens Optical Landing System

Handbook

High-Intensity Runway Edge Lights

Improved Fresnel Lens Optical Landing
System

Instrument Flight Rules

Instrument Landing System

Instrument Meteorological Conditions

Landing Signal Officer

Manually Operated Visual Landing Aid
System

Medium-intensity Approach Light
System

Medium-intensity Approach Light
System with RAIL

Microwave Landing System

AC
ASCC

AWG
ALSF

ALSF-1

ALSF-2

CGL
DH

DM
EAF
FAA
FLOLS
HDBK
HIRL
IFLOLS

IFR

ILS

IMC

LSO
MOVLAS
MALS
MALSR

MLS
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Minimum Descent Altitude
Mirror Optical Landing System
North Atlantic Treaty Organization
Optical Landing Aid

Optical Landing System

Precision Approach Path Indicator
Precision Approach Radar
Runway Alignment Indicator Light
Runway Centerline Light

Runway Distance Marker
Runway End Identification Light
Runway ldentification Light
Runway Reference Point

Runway Visual Range

Sequence Flashing Light

Short Approach Light System
Standards Agreement

Terminal Instrument Procedures
Touchdown Zone Light

Unified Facilities Criteria

Very High Frequency

VHF Omnidirectional Range
Visual Approach Slope Indicator
Visual Flight Rules

Visual Meteorological Conditions
Work Package

29. REFERENCE MATERIAL.

MDA
MOLS
NATO
OLA
OLS
PAPI
PAR
RAIL
RCL
RDM
REIL
RIL
RRP
RVR
SFL
SALS
STANAG
TERPS
TDZL
UFC
VHF
VOR
VASI
VFR
VMC
WP

The following is a list of the materials referenced in the

WP:

Publication Number

Federal Aviation Administration Publications

Advisory Circulars may be viewed or downloaded

from web site:

WWW.FAA.GOV/ARP/150ACS.HTM

AC 70/7460-1

AC 150/5210-5

AC 150/5340-1

AC 150/5340-28

AC 150/5345-3

AC 150/5345-5
AC 150/5345-7

AC 150/5345-10

Obstruction Marking and
Lighting

Painting, Marking and lighting of
Vehicles Used on an Airport

Marking of Paved Areas on
Airports

Low Visibility Taxiway Lighting
Systems

Specification for L-821 Panels
for Remote Control of Airport
Lighting

Circuit Selector Switch

Specification for L-824
Underground Electrical Cable
for Airport Lighting Circuits

Specification for Constant

AC 150/5345-12

AC 150/5345-13

AC 150/5345-26

AC 150/5345-27

AC 150/5345-28

AC 150/5345-42

AC 150/5345-43

AC 150/5345-44

AC 150/5345-45

AC 150/5345-46

AC 150/5345-47

AC 150/5345-49

AC 150/5345-50

AC 150/5345-51

AC 150/5345-52

AC 150/5345-53

AC 150/5370-10

FAA-E-982
FAA-E-2159

FAA-E-2204

FAA-E-2325
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Current Regulators and
Regulator Monitors

Specification for Airport and
Heliport Beacons

Specification for L-841 Auxiliary
Relay Cabinet Assembly for
Pilot Control of Airport
Lighting Circuits

Specification for L-823 Plug and
Receptacle, Cable Connectors

Specifications for Wind Cone
Assemblies

Precision Approach Path
Indicator (PAPI) Systems

Specifications for Airport Light
Bases, Transformer Housings,
Junction Boxes, and
Accessories

Specification for Obstruction
Lighting Equipment

Specification for Taxiway and
Runway Signs

Lightweight Approach Light
Structure

Specification for Runway and
Taxiway Light Fixtures

Isolation Transformers for
Airport Lighting Systems

Specification L-854, Radio
Control Equipment

Specification for Portable
Runway Lights

Specification for Discharge-Type
Flashing Light Equipment

Generic Visual Glideslope
Indicators (GVGI)

Airport Lighting Equipment
Certification Program (lists
sources of qualified
equipment)

Standards for Specifying
Construction of Airports

Federal Aviation Administration Specifications

PAR-56 Lampholder

Runway End Identifier Light
System (REIL)

Diesel Engine Generator Sets,
5KW to 300KW

Medium Intensity Approach
Lighting System with
Runway Alignment Indicator
Lights (MALSR)
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FAA-E-2628

FAA-E-2690

FAA-E-2702

FAA-E-2756

Federal Publications

Sequence Flashing Lighting
System, Elevated and Semi-
Flush with Dimming and
Monitoring

Isolation Transformer for High-
Intensity Approach Light
Systems (1500 Watts)

Low-Impact-Resistant Approach
Light Supports

Specification, Four-Box
Precision Approach Path
Indicator

Federal Air Regulations

FAR Part 77

FAR Part 91
Federal Specifications
FED W-T-631

FED TT-B-1325

FED KKK-A-
1872
FED TT-P-1952

Federal Standard
FED-STD-595

International Standard

ICAO Annex 14,
Vol. 1, App. 1

Military Publications

Objects Affecting Navigable
Airspace
General Operating Flight Rules

Transformer, Power, Distribution

Beads (Glass Spheres); Retro-
Reflective

Ambulance Emergency Medical
Care Surface Vehicle

Paint, Traffic and Airfield
Marking, Water Emulsion
Base

Colors, Use in Government
Procurement

Aeronautical Ground Light and
Surface Marking Colors

Military Specifications

MIL-L-6273

DELETED
MIL-P-8944
MIL-B-8954

MIL-L-19661

Light, Navigational, Beacon,
Obstacle or Code, G-1

Panels, Airport Lighting Control,
General Specification for

Base and Accessories, Airport
Marker Lights, General
Specification for

Light, Marker, Portable,
Emergency, Battery Operated

MIL-L-26202

MIL-L-29575
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Light, Wave-off, Flashing,
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Portable Shore-Based Fresnel
Lens Optical Landing System
MK 8 MODs 0 and 1

Navy Precision Approach Path
Indicator
Certification Requirements

Certification Test Procedure for
Visual Approach Slope Indicator
System

Manually Operated Visual
Landing Aids System MK 2
MOD 2

Precision Approach Path
Indicator (PAPI) Type L-880,
Style A, Class Il

Naval Facilities Engineering Command Publications

MIL-HDBK
1023/4
MIL-HDBK
1023/5
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Appendix E
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Navigation Facilities *
Maintenance Standards for
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(a pocket Field Guide version of
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Facilities Planning Factors
Criteria for Navy and Marine
Corps Shore Installations

Chief of Naval Operations Instructions

OPNAV
Inst. 3721.1

OPNAV
Inst. 3721.2

OPNAV
Inst. 3722.16

Air Traffic Control Facilities
Manual

United States Standard for
Terminal Instrument Procedures
(TERPS)

Unified Facilities Criteria Publication

UFC 3-535-02
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http://www.efdlant.navfac.navy.mil/lantops_15/
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OFNAY 4790.2H

INSTRUCTIONS

1. FROM: {Reporing Activity) The Reporting Adtivity
will enter complete mailing address.

2. REPORT CONTROL NUMBER: Enter the Report Control
MNurnber (RCN)

3. REPQORT DATE: This identifies the year, maonth, and
day that the repart was prepared, and consists of six
digits. The date 15 June 1889 would be presented in the
following format: 890615, The first two digits indicating
the year (89), the second two digits indicate the month
(08), and the remaining two digits spedify the day (15).

4. WEAPONS SYSTEM APPLICATION: Give the specific
weapons system against which the deficiency is detected

5. DISCREPANCY CODE: This is a numeric code used to
describe the type of discrepancy found in the technical
publication being reported deficient. & complete list of
codes are as follows:

1. Typographical Errors

2. Incorrect Procedures

3. Schematic Errors

4. Parl Number Errers

5. SM&R Code Errors

6. lllustration Errors

7 Incorrect Valuss/Tolerances

8. Incorrect References

9. Safely (Cautions & Warnings)

10, Indexing Froblems

11, llegible

12, Frint Error (Head to Toe or Information Cut
Off)

14 Missing/lmproperly Collated Pages

14, Film Density

146 Carrdge Loading MMrong Film, Cartridge

Indexing, Mo Film, and Inverted Loading)
16, Other

6. TECHNICAL MANUAL NUMBER: Give the complete
NAVAIR number assigned to the manual being reported
az deficient. Only one Technical Manual should be
rsportsd per TFDR

7. TECHNICAL MANUAL DATE: This date appears on the
bettam right hand comner of the title page. The date
shall be presented in the farmat described in Rem 3.

8. CHANGE DATE AND NUMBER: This appears direcily
under the basic dale of the manual on which the
deficiency is located.

9. WORK PACKAGE NUMBER: Enterthe number in
which the deficisncy is located

10. SECTION/PAGE NUMBER: Enterthe number of the
page of the technical manual on which the deficiency is
located.

11. PARAGRAPH NUMBER: Enter the specific numberin
which the deficiency is located.

12. FIGUREITABLE: Enter when an illustration or table
iz invalved in the deficiency

13. CARTRIDGE NUMBER: Enter the number being
reparted deficient.

14, CARTRIDGE DATE: The date shall be presented in
the format described in ltem 3.

15. FRAME NUMBER: Enter the frame number of the
cartridge on which the deficiency is located

16. DEFICIENCY: Be very specific. Fravide complete
information regarding discrepancy, including drawings,
schematics, skelches, and references. If necessary, allach
copies

17. RECOMMENDATION: Be very spedific. Frovide
complete information regarding the comedtive action
required, including drawings, schematics, sketches, and
references. f necessary, attach copies

18. IMPACT: Enter concise statement of the impact of
this discrepancy on work loadioperational readiness.

19. MEDIA EVALUATED: Check applicable hlock for
media that is being reported deficient.

20. REPORTED BY: Give name, ratafrank, and autovon
number of person reporting deficiency to ensure receipt
by reporter of natification of action taken

21. RELEASED BY: Mame, rank/rate, title, and autovon
number of releasing official.

MAIL ORIGINAL AND 1 COPY TO:

Commanding Officer, Maval Air Technical Data and Engineering Service Command, Attn: TPOR,

F.O. Box 357031, NASNI, San Diego, CA 92135-7031
COPY TO FLEET SERVICE TEAM

OPNAY 479066 (REV, 2-01) (BACK)

Figure 1. Technical Publication Deficiency Report (Sheet 2)
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GENERAL INFORMATION.
1. PURPOSE.

Approach visual aids provide visual cues to the pilot in
the transition from navigational flight to the approach
zone to touchdown, landing, and ground operations, so
that he can perform the maneuver safely and rapidly in
varied weather conditions both day and night. The
approach aids enhance the pilot’s ability to acquire the
runway visually and to accurately position the aircraft for
landing by furnishing direction and roll guidance as well
as distance and approach angle information. The
approach visual aids are a continuation of the guidance
initially furnished by electronic navigational aids and
complete the transition to a safe landing.

2. SCOPE.

This approach aids section of the Technical Manual
contains the configuration requirements, applications,
equipment, and basic design and installation criteria
required for U.S. Navy shore based airfields. The
requirements specified in the Work Package(s) (WP) for
each visual aid system are to be used for new
installations. Existing installation of similar systems may
be used and maintained as installed as long as the
essential guidance required for the mission is provided.
Major modifications and upgrading of existing
installations shall comply with the requirements of the
applicable WP.

3. STANDARDIZATION.

The requirements of the WP for each visual aid system
establishes the standard to be used for most Navy
airfields. By combining the WP for all the approach
visual aids required for the mission and special
characteristics of the airport, standardization of approach
visual aids for Navy airfields is attained. Standardization
of visual aids on a nation-wide basis is essential to safe
and efficient landing operations. When deviations of
installations are necessary, these changes shall be
authorized in accordance with the approval procedures of
WP002 00. In addition to standardization for Navy
airfields, similar national and international standards are
desirable. To provide national standards, the Navy
coordinates with the Air Force, Army, and Federal
Aviation Administration (FAA) on the requirements for
approach visual aids. The differences in mission,
operating procedures, and typed of aircraft result in
variations of requirements for some visual aids.
Internationally, the Navy coordinates the visual aids

003 00
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requirements with the Air Standardization Coordinating
Committee (ASCC) and the Standards Agreements
(STANAGS) of the North Atlantic Treaty Organization
(NATO).

4. FLIGHT RULES.
5. GENERAL.

The types of approach visual aids required for an airfield
depend on the kind of flight operations that will be
performed. Flight operations are separated into visual
flight rules operations and instrument flight rules
operations (WP002 00). Major airfields usually have
both types of operations. The approach visual aids
associated with the different flight rules are indicated in
table 1.

6. VISUAL FLIGHT RULES (VFR).

The minimum meteorological conditions, for which VFR
operations are permitted, are weather ceiling height of
1000 feet and visibility of 3 miles. To permit flight
operations at the VFR minimums, certain approach and
runway visual aids are required. See WP002 00 for the
criteria.

7. INSTRUMENT FLIGHT RULES (IFR).

For flight operations in IFR conditions the electronic and
visual landing aids must be of types approved for the IFR
category approved. The approach light system to be
installed shall be designed to meet the most restrictive
IFR category required by the operations mission to be
used for the runway approach. For a given runway
approach, the IFR approach minimums are determined in
accordance with the methods used in OPNAYV Instruction
3722.16. From this information the authorized approach
minimums and the required Runway Visual Range
(RVR), Minimum Descent Altitude (MDA), and
Decision Height (DH) values are determined.

8. IFR CATEGORIES.

The approach minimums for the IFR categories are found
in WP002 00.

9. SELECTION OF APPROACH VISUAL AIDS.

10. The type of approach visual aids required depends
on the mission and the approach minimums which may
be necessary. Table 1 is a guide for determining the aids
to be provided. The design requirements are found in the
WP for each type of approach aid. For installation
details refer to UFC 3-535-02.
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TABLE 1. APPROACH VISUAL AIDS REQUIREMENTS

Authorized Operations
Visual Aids System IFR Category
Non-

VFR Prec | I A 1B 1][®
Identification Marking (WP003 01) C C NR NR NR NR NR
Airport Beacons (WP003 02) R R - - - - -
Wind Indicators (WP003 03) OPT OPT - - - - -
Circling Guidance Lights (WP003 04) RS RS NR NR NR NR NR
REIL (WP003 05) C C - NR NR NR NR
ALSF-1 (WP003 06) (see note) NR NR NR NR NR NR NR
ALSF -2 (WP003 07) NR RS NR R R R R
SALS (WP003 08) NR RS NR NR NR NR NR
Obstruction Markings (WP003 09) R R - - - - -
Obstruction Lights (WP003 10) R R R R - - -
VASI (WP003 11) (no longer used) - - - - - - -
PAPI (WP003 12) RS RS RS - - - -
Optical Landing Aid (OLA) (WP003 13) RS RS RS - - - -
MALSR (WPQ03 14) (see note) RS RS R - - - -
C - Recommended
R - Required (These visual aids are required for operating in the IFR Category, but other factors may negate

approval for installation. See Justification for Installation, WP002 00.)

RS - Required under special conditions. *An example: Only if highspeed exit is installed.
OPT - Option as recommended by air station commander and approved by NAVAIR.

- - No entries are made where requirements have not been determined or where the system would have limited
usefulness under the particular category.
NR - Not Required.

NOTE  For CAT I approach systems use MALSR. See WP002 00 paragraph 20.
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capability of improving identification. If the airfield
1 GENERAL INFORMATION. identification marking is to be installed, the actual design
2. PURPOSE. and location should be the responsibility of the airfield

This Work Package (WP) contains the requirements for
Airfield Identification Marking. These requirements are
a guide for developing a suitable marking instead of
providing standardization of airfield identification
markings. The airfield identification marking is used
only if the airfield does not have sufficient means of
visual identification for air operations during daylight
conditions. These requirements for airfield identification
marking apply for new installations. For existing
installations, these requirements should be considered for

authority.
3. JUSTIFICATION REQUIREMENTS.

The justification for installing an airfield identification
marking depends on the need for improving
identification and the effectiveness that such a marking
can provide. Past experience is usually the source
indicating the need for improved identification. The
local situation must be evaluated to determine if effective
improvement in identification is practical.
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4. RELATED FACILITIES.

The airfield identification marking serves an independent
function for special conditions during daytime
operations. Runway marking (WP004 01) may provide
some or adequate airfield identification and wind
indicators (WP003 03) assist in providing airfield
identification. For airfield identification at night, the
airport rotating beacon and identification code beacon
(WPO003 02) provide the airfield identification.

5. DESCRIPTION.

6. The airfield identification marking shall be the name
of the airfield located in a prominent position. The
marking should ensure maximum visibility from all
approach directions. The color should contrast
adequately with its background. White or light-colored
markings are used for dark backgrounds, and orange or
black are effective against light backgrounds. The
airfield name may need to face in opposite directions to
be legible from different approach directions.

7. LOCATION.

The airfield identification marking shall be located where
it will be prominent and most effective. Preferably the
site should be on the airfield, but a site near the airfield
that is more prominent may be used. The following sites
may be considered in selecting the location of this
marking.

a. Runways.

b. An embankment on or near the airfield built for
this specific purpose provided it is not an obstruction.

c. The roof of a large building or structure such as a
hangar on or near the airfield.

d. A water tower or other structure on or near the
airfield.

e. Natural terrain features such as a hillside or mesa
near the airfield.

8. INSTALLATIONS.
9. METHODS OF INSTALLATION.

The methods of installing an airfield identification
marking will vary with the design of the markings and
the type of support. Painting is the common means of
marking, but sometimes colored stones, plants, or other
natural materials may be used. The method of painting
shall provide a top quality product for continuous
exterior service and provide several years service in the
environment. Black borders or outlines of the characters
can be used to improve the contrast with the background.

003 01
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10. DIMENSIONS.

The airfield identification markings should use block
type letters and numbers. These characters (figure 1)
shall be 10 feet tall minimum. The size of the characters
used depends on the distance at which the marking
should be readable and the projected height of the
marking from the viewing direction.

11. MATERIALS.

The materials required for the airfield identification
markings will vary with the design for the particular
airfield. The types of materials are optional but must be
suitable for the purpose and the environmental
conditions. The materials frequently used are:

a. Paint. The paint shall be of high quality, exterior
type, suitable for the surfaces to which it will be
applied. The color should provide good contrast with
the background.

b. Surface. The surface for the characters will
depend on the design for the markings. Surfaces for
painting may be plywood, sheet metal, roofing,
stones, or other materials.

c. Supports. The supports for the marking will vary
with the location and design but shall provide
stability for several years of service.

d. If the marking is to be floodlighted, commercial
type floodlights may be used. The floodlights should
have an adequate number of fixtures, properly located
and aimed to illuminate the marking uniformly and at
an acceptable brightness for reading. The input
power for the floodlights may be 120 or 240 volts.
The controls may be automatic photoelectric switches
or manual switching.
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VERTICAL STROKES ARE 1 UNIT WIDE. INCLINED STROKES ARE 1 UNIT WIDE. HORIZONTAL STROKES ARE 1-1/2
UNITS WIDE. NUMBERS SHALL BE 8 UNITS O.C. EXCEPT “1” IN CONJUNCTION WITH “1” TO BE 4-1/2 UNITS O.C.
AND “1” IN CONJUNCTION WITH ANY OTHER NUMBER TO BE 6-1/4 UNITS O.C. LETTERS SHALL BE 10 UNITS O.C.

EXCEPT “T” OR “I” WITH ANY OTHER LETTER TO BE 8 INITS O.C.

NOTE:
DIMENSIONS FOR NUMBERING AND LETTERING ARE GIVEN IN UNITS PROPORTIONALLY APPLICABLE FOR ANY
HEIGHT NUMBER OR LETTER. ALL CHARACTERS SHALL BE 4-1/2 UNITS WIDE UNLESS OTHERWISE INDICATED.

EXAMPLE:
FOR LETTERS OR NUMBERS 50 FT. HIGH, MULTIPLY EACH DIMENSION BY 5.

Figure 1. Characters for airfield identification marking
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1. GENERAL INFORMATION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
airport beacons.  Airport beacons are high-intensity
flashing lights which provide a visual signal to pilots to
assist in locating and identifying the airfield or a
hazardous obstruction at night or in restricted visibility
conditions. These beacons may be rotating or fixed but
shall provide the signal through 360° of azimuth. Airport
beacons with different visual signals are used for the
following functions.

a. Airfield rotating beacons.

b. ldentification or code beacons.
c. Heliport beacons.

d. Obstruction or hazard beacons.

These requirements are to be used for new installations
of airport beacons. Existing installations may continue to
be used and maintained, but major replacements or
upgrading shall comply with the applicable requirements
of this WP.

3. JUSTIFICATION REQUIREMENTS.

Justification for providing each type of airport beacon is
as follows:

4, Airfield Rotating Beacon.

Navy airfields authorized for operations at night shall
have an airfield rotating beacon, except if two or more
airfields are closely located where one beacon serves
more than one airfield.

5. Identification Or Code Beacon.

An identification beacon is additionally required if the
rotating beacon is more than one mile from the runway or
where one rotating beacon serves more than one airfield.

6. Heliport Beacon.

A helipad or heliport intended for operations at night that
is not located at an airfield should have a heliport beacon.
See WPQ07 06 for details of heliport beacons.

7. Hazard Or Obstruction Beacon.

Any structure or natural feature on the airfield that is 150
feet or more above the airfield elevation and in some
cases objects near the airfield that are 150 feet or more
above the ground surface shall be marked with red
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hazard or obstruction beacons. For details on hazard or
obstruction beacons see WP003 10.

8. Deviations.

If deviations from these requirements are necessary,
follow the procedures of WP002 00 for obtaining
approval.

9. RELATED FACILITIES.

Airfield rotating beacons and identification or code
beacons are usually used only for airfields lighted for
flight operations at night. Several types of approach and
runway lights may be required for a particular airfield.
The types of lighting systems that may be used are
discussed in WP003 00 for approach lights and WP004
00 for runway lights.

10. DESCRIPTION.
11. AIRFIELD ROTATING BEACON.

Each lighted Navy airfield, except where one rotating
beacon serves more than one airfield in close proximity
or for auxiliary landing fields (WP008 00), shall use a
high-intensity military type beacon.  This beacon
(figure 1) shall have a double-peaked white beam to
denote a military airfield and a single-peaked green beam
to indicate that the airfield has lighted facilities for
operations at night or in restricted visibility. The two
beams shall be directed 180° apart. The signal from the
beacon shall be visible through 360° of azimuth by
rotating at six revolutions per minute (RPM). The
beacon shall automatically change to a new lamp when
the operating lamp fails. The airfield rotating beacon
shall be operated during twilight and night hours and
during daytime when Instrument Flight Rules (IFR) are
in effect.

12. IDENTIFICATION OR CODE BEACON.

The identification beacon is used only at airfields where
the airfield rotating beacon is located more that 5000 feet
from the nearest runway or where the airfield rotating
beacon serves more than one airfield. The identification
beacon (figure 2) is a nonrotating flashing
omnidirectional light visible through 360°. This beacon
flashes a green coded signal at approximately 40 flashes
per minute. The signal is an assigned code of characters
to identify the particular airfield. The identification
beacon shall be operated whenever the associated airfield
rotating beacon is operated.
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Figure 1. Typical airfield rotating beacon, MIL-L-7158
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Figure 2. Typical identification or code beacon, type G-1
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13. INSTALLATIONS.
14, INSTALLATION REQUIREMENTS.

General design and installation requirements for airfield
beacons are discussed below. For installation details
refer to the manufacturer’s instructions.

15. METHODS OF INSTALLATION.

These beacons may be mounted on existing structures or
separate towers. Typical structures for mounting the
beacons are elevated water tanks, hangar roofs, and other
existing buildings. The beacons shall be permanently
mounted on a stable, level platform. Safe access for
maintenance shall be provided. Usually the beacon will
be equipped with double obstruction lights. The beacon
and its supports should be grounded to reduce damage
from lightning.

16. LOCATION.

The standard location for the airfield rotating beacon or
the identification beacon shall be:

a. Visible through 360° of azimuth if possible.

b. Not less than 1000 feet from the centerline or
centerline extended of the nearest runway.

c. Not in the line of sight from the control tower to
the approach zone of any runway or to within 75 feet
vertically over any runway.

d. 750 feet or more from the control tower.

e. Not more than 5000 feet from the nearest point of
usable landing area, except if surrounding terrain will
restrict visibility of the beacon through an appreciable
angle in some directions or the beacon will serve
more than one airfield. If terrain restricts viewing the
beacon, the distance of the beacon from the nearest
runway may be increased to not more than two miles.

f. The base is not less than 20 feet higher than the
elevation of the floor of the control tower cab.

g. Ifthe airfield rotating beacon is located more than
5000 feet from the nearest point of usable landing
area, an identification beacon shall be installed as in
paragraphs a through f and not more than 5000 feet
from the nearest point of usable landing area.

NOTE: Under certain conditions the beacon may be
mounted on the control tower provided. The beacon and
its supporting structure must be below the 7:1 transition
surface. If atmospheric conditions create glare and
flashback in the tower, the beacon must be relocated to
satisfy the requirements listed above. This change will
only impact new construction and demolition of
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structures that support rotating beacons. Air stations
should be prudent in the selection of the tower mount
option so as not to incur the additional cost of having to
relocate the beacon if local atmospheric conditions create
a glare problem.

17. AIMING.

The vertical aiming of the beacons should be properly
focused and aimed when manufactured, and leveling
should be all that is required for aiming during
installation. The axes of the beams vertically should be
approximately five degrees above the horizontal for the
rotating beacon. For the identification beacon, the center
of the beam shall be approximately three degrees above
horizontal.

18. EQUIPMENT.
19. FIXTURES.

The airfield rotating beacon and the identification beacon
equipment shall be as shown in table 1 and in figures 1
and 2. The identification beacon shall be provided with a
keyer to flash the assigned code.

20. PHOTOMETRIC REQUIREMENTS.

The photometric requirements for the airfield rotating
beacon and the identification beacon shall be:

a. Colors. The color of the emitted light shall be in
accordance with ICAO, Annex 14, Vol. 1, App. 1.

b. Airfield rotating beacon. Per AC 150/5345-12.

c. ldentification beacon. With the beacon operating
steadily (not flashing) at rated voltage, the intensity
of the green light shall be not less than 1500 candelas
for a distribution through 360 degrees horizontally
and 2 degrees vertically. The areas of the beam
where the support rods are located may be less than
these required intensities.

21. POWER AND CONTROLS.
22. POWER.

The electrical power requirement for the beacons is 120
volts. The source of power may be from the airfield
lighting vault or from a local source that is continuously
available. If the distance from the power source is long
and the line voltage drop is large, transmission of power
at a higher voltage and step-down to 120 volts at the site
may be desirable. The step-down transformer should be
rated at not less than 3 KVA for the rotating beacon or 2
KVA for the identification beacon. Emergency power is
not required for the airport beacons, but should be used if
it is available (WP009 01).




NAVAIR 51-50AAA-2
CHANGE 1

23. CONTROLS.

The controls for the airport beacons are only those
required to energize and switch off the beacon and its
drive motor or keyer. Preferably, these beacons should
be controlled remotely from the lighting control panel
(WPO009 05) in the control tower or the airfield lighting
vault. Control may be furnished by an automatic
photoelectric switch or a clock-driven timer.
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TABLE 1. SCHEDULE OF LIGHTING EQUIPMENT FOR AIRPORT BEACONS

Purpose and Lamp Rating Power Transformer
Type of Fixture and Type Rating Type

Airfield rotating beacon. ¥ Per manufacturer Per manufacturer Commercial

L-802M
Identification or code beacon. 700W 120V, ¥ 2KVA, 120V output. Commercial

Light, beacon,

MIL-L-6273,

type G-1, green

¥ Usually one beacon per airfield but some beacons serve more than one airfield.

Z Only used if rotating beacon is more than 5000 feet from any runway or if rotating beacon serves more than one

airfield.

¥ Two lamps operating simultaneously for each beacon.
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1. GENERAL INFORMATION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
visual wind indicators to be used at Navy airfields. The
purpose of the wind indicator is to provide visual
information of the surface wind direction and general
indication of the wind speed to the pilot. This wind
information is most useful during takeoff, for orientation
to make an approach, and in the final phase of approach
prior to touchdown. Wind cones (socks) are the standard
wind indicators. These requirements apply for all new
installations of wind indicators. Existing installations
may continue to be used and maintained. Existing
installations may include wind tees or tetrahedrons as
well as wind cones. Replacements of wind indicators
shall use these requirements.

NOTE
These indicators do not provide the signal for
the wind information used and reported by air
traffic control.

3. JUSTIFICATION REQUIREMENTS.

Navy airfields shall be provided with one or more wind
indicators. The wind indicator is often located at a
central position on the airfield. If the runways are long,
wind cones should be installed near the thresholds of the
runways. One wind cone may serve two runway
thresholds to reduce costs and hazards to aircraft. If the
runway is authorized for flight operations at night, the
wind indicator shall be lighted. Helipads shall be
provided with wind cones unless they are located near an
existing wind indicator. Approval for deviations from
these requirements shall follow the procedures in WP002
00.

4, RELATED FACILITIES.

The use of wind indicators is not directly related to other
visual aids. They may be associated with the following
visual aids:

a. One may be located at the identification marking
(WP003 01) if this marking is located on the airfield.

b. The wind indicator may use the runway edge light
circuit (WP004 05) as a source of power for
illumination and obstruction lights.

c. The wind indicators shall be lighted if runway
visual aids (WP004 00) and approach visual aid
(WP003 00) are lighted.
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d. These indicators may be used to provide wind
information for helipads (WP007 06) and auxiliary
landing fields (WP008 00).

5. DESCRIPTION.

The standard wind indicator (figure 2) used for Navy
airfields is the 12-foot wind cone and is often called the
wind sock. This wind cone is a fabric, truncated cone 12
feet long. The throat, or entrance for air into the cone,
shall be 36 inches in diameter to fit over a framework 54
inches long to hold the cone open. The color of the cone
may be orange or white and shall provide a good contrast
with its background when viewed from an altitude of
1000 feet. The support for the wind vane and
illumination and obstruction lights, if used, shall be
pivoted for lowering the cone and lights for maintenance.
If the airfield or runway has lighting facilities for flight
operations at night, the cone shall be illuminated.

6. Eight-Foot Wind Cone.

An 8-foot wind cone (figure 1) may be approved for use
on small secondary airfields, helipads, or if necessary to
locate the wind indicator closer than standard to the
runway. This 8-foot cone has a throat diameter of 18
inches and is rigidly supported for 36 inches. The
support may be pivoted for maintenance or of low mass
design to reduce damage if inadvertently struck by an
aircraft. These wind cones may be lighted for night
operations or unlighted if used in daytime only.

7. INSTALLATIONS.
8. INSTALLATION REQUIREMENTS.

General design and installation requirements for wind
cones are given below. For installation details refer to
the manufacturer’s instructions. An obstruction light
(WPO003 10) shall be provided if the wind cone penetrates
any runway clearance surface or is considered a possible
hazard to aircraft. The support shall be grounded.

9. LOCATION.

The 12-foot wind cone should be located as follows:

a. Near the runway threshold not less than 400 feet
from the runway centerline.

b. Preferably between 500 feet and 1500 feet down
the runway from the threshold.

c. In an area free from the effects of local air
disturbance. This may require clearing of brush and
vegetation.

d. One wind cone may serve the ends of two
runways if the distance from either runway centerline
is not more than 1000 feet. Eight-foot wind cones, if
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approved for use at small secondary airfields or near
the runway, should be installed as follows:

e. Ata central site for small airfields without lights.

f. Not less than 150 feet from the runway edge
where clearance space or wind disturbances are not
suitable for the 12-foot wind cone. If the wind cone
is less than 300 feet from the runway edge, the
support shall be low-mass or light-weight type.

10. EQUIPMENT.

The wind indicator equipment shall be as shown in
table 1 and for typical installation refer to figures 1 and 2.

11. PHOTOMETRIC REQUIREMENTS.

If lighted, the illumination of a surface in a horizontal
plane with a radius not less than the length of the fully
extended wind sock at the elevation of the top of the cone
shall be not less than two foot-candles. The obstruction
lights shall meet the requirements for steady-burning red
obstruction lights (WP003 10).

12. POWER AND CONTROLS.
13. POWER.

The electrical power required for the wind indicators is
only for the illumination lights and the obstruction lights
if required. This power shall be 120 volts and not more
than 1000 VA. Emergency power is not required for
wind indicators, but it is desirable if it is available
(WP009 01). The sources for this power may be from
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the airfield lighting vault, a local source of continuous
power, or for runway ends from the runway edge light
circuit (WPQ04 05). If power is provided by the runway
edge light circuit, a series circuit to 120 volt power
adapter (WP009 04) that will not reduce the illumination
on the wind cone to less than 50 percent of full intensity
for any intensity setting is required.

14. CONTROLS.

The only controls required are for switching the wind
indicators lights ON and OFF. For power sources from
the lighting vault or local sources, the preferred
arrangement is for remote control at the lighting control
panel (WP009 05) in the control tower and alternate
control at the airfield lighting vault. If remote control for
power from local sources is not practical, the switching
can be provided by photoelectric switches or time clocks.
If power is obtained from the runway edge lights, the
wind indicator lights are controlled with the runway
lights.

TABLE 1. SCHEDULE OF EQUIPMENT FOR WIND INDICATORS

Purpose and Lamp Rating Power Transformer
Type of Fixture and Type Rating Type Adapter
12-foot wind cone. ¥ (4) 200W 120V, 120V output Commercial | If on series
FAA AC 150/5345-27, type 200 PS 1000VA circuit, 20A or
type L-807, style I or Il, 30/45 if needed 6.6A/120V,
size 2 1000VA
8-foot wind cone. ¥ (4) 150W 120V 120V output Commercial | If on series
FAA AC 150/5345-27, type 150 PS25 1000VA circuit, 20A or
type L-806, style I or Il, 6.6A/120V,
size 1 1000VA

¥ The number of wind cones varies with the size and configuration of the airfield.




NAVAIR 51-50AAA-2 003 03

1 MAY 2003 Page 4 of 6

OBSTRUCTION LIGHT,
116W 120V RED

(OPTIONAL) \

R

/v T A
ILLUMINATION LAMP,
200W 120V J 6 FT
f MAX.
<« 54IN—» 4L
WIND INDICATOR: S \
FAA AC 150/5345-27 NG - 4
TYPE L-807, STYLE | | > 36 IN
SIZE 2 I |
(12-FOOT WIND CONE A A
LIGHTED, WITH L A
OBSTRUCTION LIGHT).
12FT If} AF;
WIND CONE '
Sl 16 FT
MIN.
g
A-FRAME
SUPPORT J
A A

Figure 1. Typical Wind Indicator, 12-foot, type L-807
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Figure 2. Typical wind indicators, 8-foot wind cones, type L-806
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TECHNICAL MANUAL
CIRCLING GUIDANCE LIGHTS (CGL)

SHOREBASED AIRFIELDS

(NO LONGER USED - Runway edge lights provide adequate guidance)
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1. GENERAL INFORMATION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
the Runway End Identifier Lights (REIL) consisting of
two flashing lights, one on each side of the runway, at
the runway threshold. The purpose of the REIL is to
provide the pilot with rapid and positive identification
of the runway threshold during an approach for landing.
The REIL assists the pilot in making landings in Visual
Flight Rules (VFR) conditions and in non-precision
instrument approaches in Instrument Flight Rules (IFR)
conditions (WP002 00 and WPO003 00). These
requirements are to be used for new installations of
REIL. The existing installations of REIL or Runway
Identification Lights (RIL) may continue to be used and
maintained, but replacement or upgrading of either type
of light shall require a new REIL installation.

3. JUSTIFICATION REQUIREMENTS.

The REIL is not considered a precision approach aid.
Approaches to runways provided with approach lights
usually are not provided with the REIL, but the runway
threshold for approaches from the opposite direction
may need the REIL. The approval for an installation or
for deviations from these requirements shall follow the
procedures of WP002 00.

4. RELATED FACILITIES.

The following airfield visual aids are required with the
use of the REIL:

a. High-Intensity Runway Edge Lights (HIRL)
(WPQ04 05),

b. Runway threshold lights (WP004 02) or
displaced threshold lights (WP004 03),

c. Runway Markings (WP004 01).

The Visual Approach Slope Indicator (VASI) system
(WP003 11) or Precision Approach Path Indicator
(PAPI) system (WP003 12) may be an associated visual
aid.

5. DESCRIPTION.

6. The REIL consists of two flashing light fixtures
(strobe lights), one located on each side of the runway
threshold. The REIL lights are usually unidirectional
but omnidirectional lights may be used for special
operational  conditions. These lights  flash
simultaneously. The REIL shall have a minimum of
three intensity settings. There should be provisions for
shielding the light to prevent objectionable glare. Each
light fixture may have a power unit but the light (flasher

003 05

Page 2 of 6

head) shall be capable of separation from the power
unit. One light fixture, which controls the time of
flashing, is called the master light and the other is the
slave light.

7. INSTALLATIONS.
8. INSTALLATION REQUIREMENTS.

For details on installing the REIL refer to UFC
3-535-02. General design and installation requirements
are discussed below.

9. LOCATIONS.

The optimum location of the lights shall be 40 feet from
the runway edge and in line with the existing runway
threshold lights. The light units may be located laterally
up to 75 feet from the runway edge and longitudinally
40 feet downwind or 90 feet upwind from the runway
threshold (figure 1). When possible, the two light units
shall be equidistant from the runway centerline. When
location adjustments are necessary, the difference in the
distance of the two lights to the centerline shall not
exceed 10 feet. Each light unit shall be a minimum of
40 feet from the edge of taxiways and runways. The
elevation of both units shall be within 3 feet of a
horizontal plane through the runway centerline, with the
maximum height above ground limited to 3 feet. When
the centerline elevation varies, the centerline point in
line with the two units shall be used to measure the
centerline elevation. Both light units shall be within 10
feet of a line perpendicular to the runway centerline.
Orient the beam axis of an unbaffled unit 15 degrees
outward from a line parallel to the runway and inclined
at an angle 10 degrees above the horizontal. If this
standard setting is operationally objectionable, provide
optical baffles and orient the beam axis of the unit 10
degrees outward from a line parallel to the runway
centerline and inclined at an angle of 3 degrees above
the horizontal.  Details pertaining to baffles are
contained in Specification L-849 (table 1). The REILs
emit white light and have no intensity control.

10. AIMING.

The preferred aiming of the REIL flasher heads (lights)
is for the axes of the beams of the unidirectional lights
to be away from the extended runway centerline at 15
degrees from a line through the light parallel to the
runway centerline. Vertically, the beam axes should be
aimed 10 degrees above horizontal. The
omnidirectional lights have fixed vertical aiming and
are leveled on the support. If glare is objectionable for
the unidirectional lights, the horizontal and vertical
aiming may be adjusted. The horizontal aiming of the
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NOTES

1. THE OPTIMUM LOCATION FOR EACH LIGHT
UNIT IS IN LINE WITH THE RUNWAY THRESHOLD
AT 40 FT FROM THE RUNWAY EDGE.

2. A90 FT UPWIND AND A 40 FT DOWNWIND
LONGITUDINAL TOLERANCE IS PERMITTED
FROM THE RUNWAY THRESHOLD IN LOCATING
THE LIGHT UNITS.

3. THE LIGHT UNITS SHALL BE EQUALLY
SPACED FROM THE RUNWAY CENTERLINE.
WHEN ADJUSTMENTS ARE NECESSARY THE
DIFFERENCE IN THE DISTANCE OF THE UNITS
FROM THE RUNWAY CENTERLINE SHALL NOT
EXCEED 10 FT.

4. THE BEAM CENTERLINE (AIMING ANGLE) OF
EACH LIGHT UNIT IS AIMED 15 DEGREES
OUTWARD FROM A LINE PARALLEL TO THE
RUNWAY CENTERLINE AND INCLINED AT AN
ANGLE 10 DEGREES ABOVE THE HORIZONTAL.
IF ANGLE ADJUSTMENTS ARE NECESSARY,
PROVIDE AN OPTICAL BAFFLE AND CHANGE THE
ANGLES TO 10 DEGREES HORIZONTAL AND 20
DEGREES VERTICAL.

5. LOCATE THE ADL EQUIPMENT A MINIMUM
DISTANCE OF 40 FT FROM OTHER RUNWAYS
AND TAXIWAYS.

6. IF REILS ARE USED WITH VASI OR PAPI-2,
INSTALL REILS AT 75 FT FROM THE RUNWAY
EDGE. WHEN INSTALLED WITH OTHER
FACILITIES REILS SHALL BE INSTALLED AT 40 FT
FROM THE RUNWAY EDGE.

7. THE ELEVATION OF BOTH UNITS SHALL BE
WITHIN 3 FT OF THE HORIZONTAL PLANE
THROUGH THE RUNWAY CENTERLINE.
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beam axis shall be not less than 10 degrees nor more
than 20 degrees outward from the line parallel to the
runway centerline. Shielding or baffling should not be
utilized unless flight inspection findings, complaints of
dangerous glare, or environmental impact require this
method of correction.

11. EQUIPMENT.

The REIL equipment shall be as given in table 1 and
shown in figure 2. The lights, power units, and power
adapters, if used and elevated, shall be mounted on
frangible couplings. External, separate light shields or
baffles may be installed, if required.

12. PHOTOMETRIC REQUIREMENTS.

The color of the REIL flashing lights shall be white or
bluish-white of xenon-discharge lights. These
unidirectional strobe lights at the rated intensity setting
shall provide an effective intensity of not less than
15,000 candelas at the following five points: the beam
axis, plus and minus 15 degrees horizontally, and plus
and minus 5 degrees vertically. The omnidirectional
strobe lights at rated intensity setting shall provide an
average effective intensity, of not less than 5,000
candelas through 360 degrees horizontally and between
2 and 10 degrees vertically. These strobe lights shall be
capable of providing any one of three intensity settings.
For unidirectional strobes the settings shall be
approximately 100, 10, and 2 percent of rated intensity
and for omnidirectional strobes 100, 33, and 6 percent
of rated intensity. Both lights shall flash simultaneously
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at a rate of 90 £30 flashes per minute.
13. POWER AND CONTROLS.
14. POWER.

The input power to the REIL is usually 240 volts. The
source may be a separate circuit from the airfield
lighting vault or from a local continuous voltage source.
If the local source is 120 volts, a 120 volt to 120/240
volt power transformer with 1000 VA rating may be
required. Emergency power and automatic power
transfer (WP009 01) is not required but can be used if
available.

15. Series-Circuit Power Adapter.

If it is not practical to provide 120 or 240 volt power,
the REIL may be connected to the HIRL series circuit
using a suitable power adapter (WP009 04). This power
adapter shall include sensors to select the correct
intensity step for the REIL for any intensity setting of
the HIRL. One power adapter should provide the power
for both REIL fixtures.

16. CONTROLS.

The preferred controls for the REIL are independent
ON-OFF and intensity settings remotely controlled from
the airfield lighting control panels (WP009 05) in the air
traffic control tower and the airfield lighting vault. If
the power for the REIL is obtained from the HIRL
series circuit, the ON-OFF switching and intensity
setting may be automatically controlled with the HIRL.

TABLE 1. SCHEDULE OF LIGHTING EQUIPMENT FOR REIL

Purpose and Lamp Rating Power Units
Type of Fixture and Type Rating Type
Runway End Identifier Lights (REIL)
system.. ¥
Light, flashing, unidirectional, Capacitor-discharge, 120/240V Separate source,
FAA-E-2159 or FAA AC 150/5345- | type as determined by or or

51, type L-849, style E.

manufacturer.

20A/120-240V Series circuit power
adapter, type as

determined by

manufacturer.
Light, flashing, omnidirectional, Capacitor-discharge, 120/240V Separate source,
FAA AC 150/5345-51, type L-849, | type as determined by or or

style F. manufacturer.

Series circuit power
adapter, type as
determined by
manufacturer.

20A/120-240V

Y Two lights, flasher head and power unit, one is the master light and one is the slave light.




NAVAIR 51-50AAA-2 003 05

1 MAY 2003 Page 5 of 6

FLASHER
HEAD

REIL FIXTURE: UNIDIRECTIONAL )
240V, FAA AC 150/5345-51, TYPE
L-849, STYLE E, (FLASHER HEAD
AND POWER UNIT MAY BE
MOUNTED SEPARATELY).

LAMP: AS DETERMINED BY MAX.
MANUFACTURER.

POWER: 240V INPUT, 500VA EACH
LIGHT. IF SOURCE IS HIRL
CIRCUIT, USE POWER ADAPTER, POWER
20A SERIES TO 240V 1000VA. UNIT

A, UNIDIRECTIONAL

FLASHER
REIL FIXTURE: OMNIDIRECTIONAL, HEAD

240V, FAA AC 150/5345-51, TYPE
L-849, OR L-859, STYLE F,
(FLASHER HEAD AND POWER
UNIT MAY BE MOUNTED
SEPARATELY).

LAMP: AS DETERMINED BY
MANUFACTURER.

POWER: 240V INPUT, 500VA EACH

LIGHT, IF SOURCE IS HIRL /
CIRCUIT, USE POWER ADAPTER, POWER

20A SERIES TO 240V 1000VA. UNIT ! !

B. OMNIDIRECTIONAL

Figure 2. Typical runway end identification light (REIL) type FAA L-849
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Record of Applicable Technical Directives

1. INTRODUCTION.

This WP should be used for installations for CAT |
conditions where the approach minimas are 100 DH and
1600 RVR. See MALSR at WP 003 14 for 200 DH and
2400 RVR.

2. PURPOSE.

This Work Package (WP) contains the requirements for
the centerline Approach Light System with Sequence
Flashers (ALSF-1) required for operations in Category |
conditions. These requirements are to be used for new
installations and for upgrading existing installations.
Category | conditions require Instrument Flight Rule
(IFR) operations (WP002 00). The ALSF-1 is the
standard high-intensity approach light system to provide
visual guidance for precision IFR approaches. This
system provides the visual guidance for alignment of the
aircraft with the runway and final corrections before
landing at night and during low visibility weather
conditions. Approval of plans or requests for deviations
shall be processed as directed in WP002 00.

3. JUSTIFICATION REQUIREMENTS.

Any runway that is equipped with a precision electronic
approach aid such as an Instrument Landing System
(ILS), Microwave Landing System (MLS), or Precision
Approach Radar (PAR) should qualify for an ALSF-1
(WP003 00). The exceptions are approaches with an
ALSF-2 for Category Il conditions (WP003 07) or if it
is not feasible to install an ALSF-2. Criteria to be
considered for obtaining approval for an ALSF-1
include:

a. Mission requirements for operations in
Category | conditions.

b. The frequency of occurrence of IFR conditions.

c. Terrain features in the approach areas that do no
provide adequate visual guidance or produce
misleading or deceptive cues to the pilots.

d. Fixed objects or hazards near the approach path
or runway end that could endanger aircraft deviating
from the approach or undershooting the runway.

4. ASSOCIATED FACILITIES.

In addition to the ILS, MLS, or PAR electronic aids,
other airfield facilities required for use with the ALSF-1
for operations in Category | conditions should include
the following:

a. The runway should be paved and not less than
150 feet wide. The runway length shall not be less
than 6000 feet, but shorter runway lengths may be
approved for special operating conditions.

b. The runway should be equipped with the
following:

(1) Precision  approach  runway  markings
(WP004 01),

(2) High-intensity runway edge lights (HIRL)
(WP004 05),

(3) High-intensity threshold lights (WP004 02),
(4) Runway end lights (WP004 04).

c. The approach should have a paved or stabilized
end zone area extending 1000 feet into the approach
area and not less than the width of the runway. The
first 300 feet of this paved or stabilized area should
have the same slope as the first 1000 feet of the
runway. The remainder of the paved or stabilized
area may have a slope of not more than +1.5 percent.

d. The runway should have an RVR system.

e. Air traffic control should be provided during
normal operating hours.

S. TYPE OF PROJECT.

The requirements for the ALSF-1 are for new
installations; however, these requirements can apply for
projects that replace or upgrade existing approach light
systems. EXxisting equipment that is in excess of these
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requirements may be removed. As an example, remove
the flush-type sequence-flashing lights in the end zone
area.

6. GENERAL INFORMATION.
7. SYSTEM DESCRIPTION.

The ALSF-1 is a system of light bars and barrettes in
the approach zone immediately ahead of the runway
threshold. The standard length of an ALSF-1 is 3000
feet unless terrain or other local conditions prevent a
full length installation. Then the length may be
shortened to not less than 2400 feet. The plan of the
ALSF-1 is shown in figure 1 and the schedule of
lighting equipment is given in table 1. The ALSF-1
consists of centerline light barrettes, sequence flashing
lights, 1000-foot crossbar, terminating bar, prethreshold
wing bars, and threshold lights. A barrette is three or
more lights closely spaced in a transverse line so that
from a distance they appear as a single short illuminated
bar. For the ALSF-1, the length of a barrette shall not
exceed 15 feet and the center-to-center spacing of the
lights shall not exceed 5 feet.

8. OBSTRUCTION CLEARANCES.
The following restrictions apply:

a. No object will be permitted to obstruct the
visibility of any approach light from the viewing
window. As shown in figure 2, the viewing window
is a rectangular area 100 feet above and below and
250 feet left and right of the ideal glide path at 4500
feet before the runway threshold.

b. A light plane or planes (figure 3), in which the
lights of the system are located, are used for
determining obstruction clearances of the approach
lights. The side boundaries of the light plane are
200 feet on each side of the runway centerline
extended. The end boundaries are at the runway
threshold and at 200 feet before the start of the
approach light system. All lines in the plane
perpendicular to the centerline are level. The ideal
light plane is a single horizontal plane through the
runway threshold. If the 1000 feet of runway at the
threshold end is sloped, the first 300 feet of the
paved or stabilized area of the end zone and light

003 06

Page 4 of 18

plane for this area shall continue with the same
slope. The final 700 feet of the paved or stabilized
area may have a slope of not more than 1.5 percent
up or down. From the 1000 foot crossbar to the
beginning of the approach light system, the preferred
light plane is horizontal and will include the 1000-
foot crossbar lights. If the clearance of obstructions
or terrain prohibits using a horizontal light plane,
this plane may be sloped. The slope of this plane
shall not exceed 2 percent up or 1.5 percent down.
The preferred light plane in the area beyond the
1000-foot crosshar is a single plane, but changes in
the slope of the plane are permitted. All light planes
shall start and end at a light station and shall contain
not less than three light stations.

c. No objects, except elevated lights of the ALSF-1
in the end zone, should be permitted to extend above
the light planes within the boundaries. All railroads
are considered as objects which extend 23 feet above
the rails. Interstate highways are considered as
objects 17 feet above the highest point of the road
surface. Other highways, public roads, and parking
areas are considered as objects which extend 15 feet
above the surface. Private or military roads are
considered as objects 10 feet or higher except for
airport service roads where all vehicular traffic is
controlled by the airport control tower or have signs
requiring stopping and visual clearance for aircraft
before proceeding and prohibits parking or stopping
between the signs.

d. Every effort must be made to remove or relocate
objects which penetrate the light plane. For objects
which cannot be moved, such as an ILS localizer,
the height must be kept to a minimum and shall be
located as far from the threshold as possible.

e. For objects which are not feasible to remove,
lower, or relocate and cannot be cleared by the
permitted slopes, a waiver may be granted (WP002
00) to exceed the slope limits.

f. Obstruction lights (WP003 10) are required on
all objects protruding through the light plane with
the exception of frangible-mounted elevated lights
of the approach light system.



NAVAIR 51-50AAA-2
CHANGE 1

003 06

Page 5 of 18

PRE- RUNWAY G
THRESHOLD THRESHOLD LIGHTS
BAR W /
¥
| NN N N O O N N O O O O O . . N N VAAAAAAASESSSSSSSA
'YX XX) 00000 ‘XXX X) vy —|-1+00
SEE —> 75FT «—
NOTE ®eee® 00000 eee — [—1-2+00
36 | ,
FT 00QOO0 35FT
TERMINATING SPACING, TYP.
BAR ©00QO0O s5FT 1000 FT
SPACING, TYP. +50 FT
00000 - SEE
NOTE
00QO0O0 CENTERLINE "4
BARRETTES
00000 ARE SEMIFLUSH
<« ALSF G INOVERRUNAREAS | 3000 FT
00000 +50 FT
«—— 35FT
00000
<«— 50FT ——»
00000000 00QOO0 00000000 - -10+00
1000 FT CROSSBAR OO0QOO  5ETSPACING, TYP.
00QO0O0
00000 N\35FTSPACING, TYP. g
00QOO0
ELEVATED
00QoO0 l
00QO0O0 Y.30+00

LEGEND:

O WHITE LIGHTS
® RED LIGHTS
m SFL
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Figure 1. Plan for approach light system, Category | - ALSF-1
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Fixture Lamp Isolation Transformer
System Quantity and Type and Specification Rating FAA Type
Component Mounting FAA Color and Type Rating AC 150/5345-47
CENTERLINE LIGHTS
Centerline Barrettes 45 L-850E D38 Y White As determined 200W, 20/6.6A L-830-7
1+00 to 9+00 Semiflush AC150/5345-46 by manufacturer or two 150W,
20/6.6A L-830-11
Centerline Barrettes 105 FAA-E-982 White 300W, 20A 300W, 20/20A L-830-9
10+00 to 30+00 Elevated Q20A/PAR56
Sequence Flashing 21 FAA-E-982 Bluish- As determined Special power unit and control
Lights (SFL) Elevated type 1, or White by manufacturer
FAA AC 150/
5345-51, type
L-849, style E
1000-FOOT CROSSBAR
10+00 Side Bars 16 FAA-E-982 White 300W, 20A 300W, 20/20A L-830-9
Elevated Q20A/PAR56
TERMINATING BAR LIGHTS
Side Barrettes 6 FAA-E-982 Red 500W, 20A 500W, 20/20A L-830-13
2+00 Elevated Q20A/PAR56/1
PRETHRESHOLD WING BAR
Side Barrettes 10 FAA-E-982 Red 500W, 20A 500W, 20/20A L-830-13
1+00 Elevated Q20A/PAR56/1
APPROACH THRESHOLD
LIGHTS
Center Section Threshold 7or8 L-850Dor E Y Grn 180° As determined One or two L-830-7
Bar Semiflush AC150/5345-46 Red 180° by manufacturer 200W, 20/6.6A
(optional)
Outer Section Threshold 0,614 2 - Grn 180° 500W, 20A 500W, 20/20A L-830-13
Bar Elevated Red 180° Q20A/T20/3
FAA-E-982 Green 500W, 20A 500W, 20/20A L-830-13
Q20A/PAR56/1

y Existing installations using MIL-L-26202 lights may continue using these lights for replacement only.
Z Minimum number of elevated lights for runway widths of 150', 200", and 300’ respectively, with an equal number of elevated lights on each side.
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NOTE: OBSTRUCTIONS SHOULD BE CLEARED SO THAT ALL LIGHTS OF THE APPROACH PATH
WILL BE VISIBLE FROM ANY POINT IN A 200 FT X 500 FT RECTANGLE,

CENTERED ON THE GLIDE PATH, 4500 FT FROM THE THRESHOLD.
Figure 2. Viewing window for approach lights

<«—1000FF——»<«—————— 2000 FF
APPROACH LIGHTS NOT TO BE
< ~THRESHOLD MOUNTED ABOVE THIS LINE
+1.5% MAX. +2.0% MAX.
RUNWAY
LEVEL 15 FT MAX.
7777777 3: 15 FT MAX.
-1.5% MAX.
-1.5% MAX.

APPROACH LIGHTS NOT TO BE
MOUNTED BELOW THIS LINE

55 FT
MAX.

Y

— - -—

45 FT
MAX.

—

NOTE: THE BOUNDARIES OF THE LIGHT PLANES ARE THE RUNWAY THRESHOLD, 200 FT
AHEAD OF THE END LIGHT STATION, AND 200 FT EACH SIDE OF CENTERLINE.

Figure 3. Light plane limits for elevations of approach lights
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9. INSTALLATION REQUIREMENTS.

For details on design and installations of the ALSF-1
refer to UFC 3-535-02. General requirements for
installation are given in this WP under the discussions
of each type of light.

10. TOLERANCES.

The approved tolerances for positioning steady-burning
ALSF-1 lights are as follows:

a. Lateral tolerance of a bar is +3 inches.

b. Distance between individual light centers is 1
inch.

c. Height for light centers up to 6 feet is +1 inch.

d. Height for light centers between 6 and 40 is £2
inches.

e. Height for light centers over 40 feet is +3 inches.

f. Tolerance for vertical aiming of light units is
+1.0 degree.

g. Tolerance for horizontal aiming of light unit is
+5 degrees.

h. Longitudinal tolerance for the light bar from the
designated station is £10 feet, except light bars may
be displaced 50 feet to avoid omitting a barrette
where obstructions cannot be removed or cleared by
acceptable clearance planes. Where barrettes must
be located more than 10 feet from the usual station
position, the nearby barrettes may be located to
provide more uniform spacing between barrettes.

11. LIGHT LOCATION IDENTIFICATION
(STATION LOCATION).

Positions of the lights may be identified by station or
distance. Stations are the longitudinal distances in feet
into the approach zone from the runway threshold. The
runway threshold is station 0+00. An item located 745
feet from the threshold would be at station 7+45. This
item may be located on or off the centerline. Lateral,
vertical, and some longitudinal distances are given in
feet and inches.
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12. AIMING CRITERIA.

The beams of all approach lights shall be aimed into the
approach and away from the runway threshold
(figure 1). Some approach threshold lights are
bidirectional and will have the red beam (as runway end
lights) aimed along the runway.

13. All lights, except bidirectional lights with toe-in,
shall be aimed in azimuth with the beam axes parallel to
the extended runway centerline.  Some elevated
threshold lights and some existing semiflush threshold
lights have 3.5 to 4 degrees toe-in toward the runway
centerline which shall be allowed in aiming.

14. The vertical aiming of the elevated, unidirectional,
steady-burning lights shall be aimed with elevation
angles in accordance with table 2. These aiming angles
are based on a glide-slope angle of three degrees. If
other glide-slope angles are used, the vertical aiming
shall be adjusted for the difference. The semiflush
lights and the elevated bidirectional threshold lights
have fixed elevation angles for the beams. Some
existing SFL may also have fixed elevation angles for
the beam.

15. ACCESS FOR SERVICING.

Provisions for servicing the ALSF-1 system should be
provided by such facilities as access roads, footpaths,
and catwalks.

16. LIGHTING EQUIPMENT.

The lighting equipment for the ALSF-1 shall be as
given in table 1 and shown in figure 1.

17. CENTERLINE LIGHTS.
18. DESCRIPTION.

The centerline lights are white, incandescent, steady-
burning lights located in barrettes along the centerline of
the runway. In the end zone semiflush type lights are
used in paved areas but elevated lights may be used in
unpaved areas. In the outer approach area including
those at station 10+00, elevated type lights are used. All
these centerline lights are arranged in 5-light barrettes.
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TABLE 2. ELEVATION-SETTING ANGLES FOR ALSF-1 ELEVATED UNIDIRECTIONAL LIGHTS

A. Steady-burning type MB-2 and FAA-E-982 lights

Setting Angle Setting Angle

above Horizontal* above Horizontal*
(Degrees) (Degrees)
Station Preferred Permitted Station Preferred Permitted
30+00 8.0 8.0 14+00 7.0 7.0
29+00 7.9 8.0 13+00 6.9 7.0
28+00 7.9 8.0 12+00 6.9 7.0
27+00 7.8 8.0 11+00 6.8 7.0
26+00 7.7 7.5 10+00 6.7 6.5
25+00 7.7 7.5 9+00 6.7 6.5
24+00 7.6 7.5 8+00 6.6 6.5
23+00 7.6 7.5 7+00 6.5 6.5
22400 75 7.5 6+00 6.5 6.5
21+00 7.4 7.5 5+00 6.4 6.5
20400 7.4 7.5 4+00 6.3 6.5
19+00 7.3 7.5 3+00 6.3 6.5
18+00 7.2 7.0 2+00 6.2 6.0
17+00 7.2 7.0 1+00 6.2 6.0
16+00 7.1 7.0 0+00 6.1 6.0
15+00 7.0 7.0

* For approach slopes other than 3 degrees, the setting angles shall be adjusted for the difference.

B. Elevated SFL are all aimed 6 degrees above horizontal.

19. LOCATIONS.

(See figure 1.) The centerline lights are located at 100-
foot intervals from station 1+00 to the outer end of the
system. The barrettes are each perpendicular to the
runway centerline. The middle light of each barrette
shall be centered on the runway centerline, except if the
runway has or will be equipped with runway centerline
lights. Then the middle light will be on a line with the
runway centerline lights (WP004 06). This line may be
offset a maximum of 24 inches to either side of the
runway centerline. The barrettes may be located +10
feet from its base station to avoid local installation
problems. To avoid major obstructions such as roads,
buildings, railroads, and large objects that cannot be
removed, the barrette may be displaced up to 50 feet
from its station. Omit the barrette if larger displacement
is necessary.

NOTE
Never omit more than one barrette in
seguence.

If displacement greater than the 10-foot tolerance is
necessary, the adjacent barrette ahead of and behind this
station may be relocated to obtain more uniform
spacing.

20. INSTALLATION.

The light fixtures within the centerline barrettes shall be
uniformly spaced between 40 and 42 inches apart. The
light-center heights shall be level. The semiflush lights
shall be mounted on airport marker light bases
imbedded in a concrete foundation for each barrette.
The bases shall be installed to provide the proper height,
horizontal aiming, and level for each light. The
elevated lights shall be mounted on frangible supports
and aimed vertically as shown in table 2. The mounting
of the elevated lights shall be as follows:
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PAR 56 LAM é%

FILTER
IF REQUIRED

LIGHT: TYPE FAA-E-982, ELEVATED,
UNIDIRECTIONAL

ISOLATION TRANSFORMER:
FAA AC 150/5345-47, TYPE L-830-9

OR
FAA AC 150/5345-47, TYPE L-830-13

LOCATED AT CENTERLINE BARRETTES
STATIONS 10+00 TO 30+00 AND 1000-FT
CROSSBAR - 300W LAMPS AND ISOLATION
TRANSFORMERS; OUTER TERMINATING
BARRETTES AND PRETHRESHOLD BAR
BARRETTES -- 500W LAMPS AND ISOLATION
TRANSFORMERS

Figure 4. Typical elevated centerline, 1000-foot crossbar, terminating bar and prethreshold bar lights
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LIGHT: CENTERLINE SEMIFLUSH UNIDIRECTIONAL
FAA AC 150/5345-46 TYPE L-850E

LAMP: ONE OR TWO LAMPS, TYPE AS DETERMINED
BY THE MANUFACTURER

ISOLATION TRANSFORMER: FAA AC 150/5345-47 TYPE
L-830-7

OR FOR TWO LAMPS
FAA AC 150/5345-47 TYPE L-830-11
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0.75IN-1.25IN
|
4—>
12.31 IN DIA.
17. 25 IN DIA.

DIMENSIONS ARE FOR REFERENCE ONLY

Figure 5. Typical semiflush centerline barrette light, FAA L-850E

a. For heights up to 6 feet, the support shall be
mounted on a frangible coupling for each light. The
support shall be conduit.

b. For light heights between 6 and 40 feet, the
lights shall be mounted on low-impact-resistant
support towers.

c. If the height of the lights is more than 40 feet,
semifrangible  supports  should be  used.
Semifrangible supports have the top 20 feet low-
impact resistant and the bottom section rigid.

21. EQUIPMENT.

The centerline lights are both elevated and semiflush
incandescent light fixtures (table 1 and figures 4 and 5).
For photometric requirements refer to PHOTOMETRIC
REQUIREMENTS in the FAA Advisory Circular for
the specific light fixture. The semiflush lights shall be
installed on light bases.  The frangible-mounted
elevated lights use frangible couplings and the proper
length of conduit.  The low-impact-resistant and
semifrangible  supported  lights  require  type
FAA-E-2702 fiberglass supports, type FAA-E-2690
1500-watt isolation transformers, type FAA-E-982
lampholders with failed-lamp shorting devices, and
quick-disconnect cable connectors at the support base
for all electrical wiring.

22. SEQUENCE FLASHING LIGHTS (SFL).
23. DESCRIPTION.

This lighting system consists of the Sequence Flashing
Lights (SFL) and the master control unit. The SFL are
high-intensity blue-white flashing lights usually of the
capacitance-discharge type. The lights are flashed in
sequence starting from the outer or approach end of the
system. The system flashes twice per second with an
interval of 1/60 second between adjacent stations and a
pause before repeating. The standard 3000-foot
ALSF-1 uses 21 elevated, unidirectional SFL. Each
SFL system has a master control unit that provides
power for the system, the trigger signals for the flashing
sequence, and the monitoring function. The purpose of
these lights is to provide early identification of the
approach lighting system and centerline alignment
information during final approach.

24, LOCATIONS.

One SFL unit shall be located at each centerline light
barrette from station 10+00 to the outer end of the
system (figure 1). All SFL shall be along the same line
on or parallel to the centerline. If necessary the SFL
may be displaced not more than 5 feet in front of the
corresponding centerline barrette. The master control
unit may be located in the
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approach lighting vault or other site and shall be not less
than 200 feet from the light system centerline and shall
not be an obstruction.

25. INSTALLATION.

The flasher head may be mounted as part of the unit
power supply or separated to allow the proper
positioning of the light. If the centerline lights are
mounted on frangible or low-impact-resistant supports,
the flasher heads are remotely mounted usually be the
same method as are the steady-burning lights. The row
of flasher heads shall be in a line in or just below the
light plane. The preferred height is the same as the
centerline lights for the station. The row of SFL flasher
heads shall be not more than 4 feet below the elevation
of the centerline lights. The flasher heads shall be
aimed with the axes of the beams six degrees above the
horizontal for all stations. The power supply units are
usually mounted at the base of the supports for the
flasher head with the cable length to be not more than
150 feet.

26. EQUIPMENT.

The sequence flashing lighting shall consist of the
master control unit and 15 to 21 SFL (table 1). The SFL
shall be the elevated type (figure 6) which permit the
flasher heads to be located away from the power supply
units. For photometric requirements refer to
PHOTOMETRIC REQUIREMENTS listed in the FAA
Advisory Circular for the specific light fixture. The
frangible-mounted SFL use frangible couplings and a
proper length of conduit. The low-impact-resistant and
semi-frangible supported SFL shall be mounted on the
same supports as the centerline lights. The wiring to
these lights shall use quick-disconnect cable connectors
at the base of the support. The SFL system shall
provide one of three intensities as selected. The master
control unit shall provide the power at the selected
intensity and the trigger signal for each of the SFL. The
control of the SFL shall be interlocked with the steady-
burning lights so the SFL cannot operate unless the
steady-burning lights are operating. Refer to
APPROACH LIGHTING CONTROLS this WP.

217. 1000-FOOT CROSSBAR.
28. DESCRIPTION.

The 1000-foot crosshar consists of a bar of elevated,
white, steady-burning lights on each side of the
centerline light barrette at station 10+00. The purpose
of this light crossbar is to indicate to the approaching
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pilot that the runway threshold is 1000 feet away. It
also serves as a visual roll attitude reference to assist in
keeping the aircraft level during final approach.

29. LOCATION.

The 1000-foot crossbar is normally located at station
10+00 (figure 1). The lights of the crossbar are located
in line with the lights of the centerline barrette at this
station. These lights, including the centerline lights,
form a bar of lights 100 feet long that is symmetrical
about the ALSF-1 system.

30. INSTALLATION.

The 1000-foot crossbar uses elevated lights only, but it
is also the terminal for the end zone light plane. If the
end zone light plane is too low for mounting the
elevated lights, the height of the 1000-foot crossbar
lights shall be at the minimum height of the fixture
above the end zone plane at this station. The outer
approach lighting plane shall be through the light
centers of the 1000-foot crosshar lights. All lights of
the 1000-foot crosshar, including the centerline barrette,
shall be at the elevation of this line. The 1000-foot
crossbar shall have 8 lights on each side at 5-foot
spacing starting 15 feet from the approach lighting
centerline (figure 1). The crossbar shall be
perpendicular to the centerline. The lights shall be
mounted on frangible couplings or low-impact-resistant
supports. The aiming of these crossbar lights shall be
the same as for the centerline barrette lights at this
station.

31. EQUIPMENT.

The 1000-foot crossbar lights are elevated, white,
unidirectional light fixtures (table 1 and figure 4). For
photometric requirements refer to PHOTOMETRIC
REQUIREMENTS listed in the FAA Advisory Circular
for the specific light fixture.

32. TERMINATING BAR.
33. DESCRIPTION.

The terminating bar lights indicate the end of the
approach light system and start the transition to the
runway light system. The red side-barrette lights are
used to show that the area is unsafe for touchdown.
This bar also serves as a visual roll attitude reference to
assist the pilot in keeping the aircraft level. The
centerline barrette is part of the centerline lights, but
also forms part of the terminating bar.
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FLASHER HEAD
«

<« 1 —»

N i ﬁi

POWER OR INTERFACE UNIT

DIMENSIONS ARE FOR REFERENCE ONLY
OUTLINE DIMENSIONS

LIGHT: SEQUENCE FLASHING, ELEVATED, POWER OR INTERFACE UNIT:
FAA-E-2628, OR FAA AC 150/5345-51, TYPE AS DETERMINED BY
TYPE L-849M STYLE E. MANUFACTURER

LAMP: PAR56, FLASH TUBE, MASTER CONTROLLER:

TYPE AS DETERMINED BY (NOT SHOWN) AS DETERMINED
MANUFACTURER BY MANUFACTURER

LOCATION: ONE AT EACH CENTERLINE
BARRETTE, STATIONS 10+00 TO 30+00

Figure 6. Typical sequence flashing light (SFL)
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34. LOCATION.

The terminating bar lights are 200 feet into the approach
area at station 2+00 (figure 1). The 5-light barrette
across the approach lighting centerline is part of the
centerline lights. The innermost lights of the 3-light
barrettes shall be 36 feet from the centerline of the
approach light system.

35. INSTALLATION.

The 3-light barrettes on each side of the centerline shall
be elevated lights with 5-foot spacings, and the light
centers may be at the minimum height above the end
zone light plane. The lights of the 3-light barrettes shall
have the beams parallel to the runway centerline in
azimuth and shall be aimed vertically as shown in table
2 for this station.

36. EQUIPMENT.

The lights are red, unidirectional, elevated lights
(table 1). These lights are shown in figure 4. These
lights shall use red filters. For photometric
requirements refer to PHOTOMETRIC
REQUIREMENTS this WP. Frangible couplings are
required for these lights.

37. PRETHRESHOLD WING BAR LIGHTS.
38. DESCRIPTION/LOCATION.

The prethreshold wing bar lights (also called wing bar
lights) are located 100 feet into the approach zone
(station 1+00) from the runway threshold. The two bars
consist of 5-light barrettes with a barrette on each side
of the centerline. The inner light of each barrette shall
be 75 feet from the centerline.

39. INSTALLATION.

The prethreshold wing bar lights shall be in a line
perpendicular to the approach light centerline with the
lights spaced at 3.5-foot intervals (figure 1). These
elevated lights may be above the light plane to avoid
having part of the light below the surface of the blast
pad. The height of the lights above the light plane shall
be not more than the minimum mounting height of the
fixture. These lights shall have the beams parallel to the
runway centerline in azimuth and shall be aimed
vertically as shown in table 2.

40. EQUIPMENT.

The prethreshold wing bar lights are red, elevated,
unidirectional light fixtures (table 1). These lights are
shown in figure 4. For photometric requirements refer
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to PHOTOMETRIC REQUIREMENTS listed in the
FAA Advisory Circular for the specific light fixture.
Frangible couplings are required for mounting these
lights.

41. APPROACH THRESHOLD LIGHTS.
42, DESCRIPTION.

The approach threshold lights are those threshold lights
which are powered by the approach lighting circuits.
These lights are located only at the approach threshold
between the lines of runway threshold lights (see
figure 1). These approach lights should be in line with
the runway threshold lights (WP004 02 or WP004 03).
The lights are unidirectional but may use bidirectional
fixtures emitting green light toward the approach and
red light toward the runway. Both semiflush and
elevated lights are used. The purpose of the approach
threshold lights is to augment the runway threshold
lights for marking the beginning of the runway. The red
beams of bidirectional lights serve as runway end lights
to mark the rollout end of the runway for landings from
the opposite direction or the beginning of the runway
for taking off.

43. INSTALLATION.

The approach threshold lights shall be installed in line
with the runway threshold lights. The approach
threshold lights shall be equally spaced between the
innermost lights of the runway threshold lights except a
gate 35 feet each side of the runway centerline may be
without lights to prevent tail-hook bounce. The spacing
shall be not more than 10 feet. The line of threshold
lights shall be at right angles to the runway centerline.
If threshold lights are installed in the center section gate,
unidirectional semiflush lights shall be used. At light
positions 36 feet or more from the centerline, the lights
may be elevated or semiflush types. The semiflush
lights shall be mounted on light bases with the top of the
base below the runway surface as recommended by the
manufacturer. The lights shall be level with the axes of
the beams parallel in azimuth to the runway centerline.
The elevated lights shall be mounted on frangible
couplings and leveled and may be unidirectional or
bidirectional types. If the type of lights used have the
toe-in, the toe-in of these lights shall be towards the
runway centerline with equal angles for both beams.
The elevated lights may extend above the light plane,
but the height shall be not more than the minimum
mounting height for the fixtures.
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LIGHT: THRESHOLD/RUNWAY END,
SEMIFLUSH, BIDIRECTIONAL, FAA AC
150/5345-46, TYPE L-850D, COLOR: LAMPS: TWO 175W TO 200W,

GREEN/RED 6.6A, TYPE AS DETERMINED 1IN
BY MANUFACTURER I
v

FILTERS: ONE GREEN AND ONE RED, TYPE
AS DETERMINED BY THE MANUFACTURER, Q
DICHROIC FILTERS MAY BE USED.

ISOLATION TRANSFORMER: FAA AC -
150/5345-47, TYPE L-830-7. 12.31 IN DIA.

A
A

17.25 IN DIA.

DIMENSIONS ARE FOR REFERENCE ONLY
A. BIDIRECTIONAL LIGHT

LIGHT: THRESHOLD, SEMIFLUSH,
UNIDIRECTIONAL, FAA AC 150/5345-46, TYPE L-
850E, COLOR: GREEN

FILTERS: GREEN, TYPE AS DETERMINED BY THE
MANUFACTURER. DICHROIC FILTERS MAY BE
USED.

LAMPS: ONE 200W OR TWO 150W, 6.6A, TYPE AS
DETERMINED BY THE MANUFACTURER.

1IN
ISOLATION TRANSFORMER: FAA AC 150/5345-47, v
TYPE L-830-7. .
A
OR FOR TWO LAMPS i
‘ 0.75IN-1.25IN
FAA AC 150/5345-47, TYPE L-830-11
«—>
12.31 IN DIA. ‘

B
17.25IN DIA.

DIMENSIONS ARE FOR REFERENCE ONLY
B. UNIDIRECTIONAL LIGHT

Figure 7. Typical semiflush approach threshold lights, type FAA L-850D or L-850E
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LIGHT: THRESHOLD ELEVATED, L-862E
BIDIRECTIONAL,
GREEN/RED

LAMP: BY MANUFACTURER
FILTER: GREEN 180°, RED 180°
ISOLATION TRANSFORMER: FAA AC

150/5345-47 TYPE L-830
SIZE ACCORDING TO LAMP TYPE

LOCATED AT APPROACH THRESHOLD BAR -

OUTER SECTIONS OF INBOARD LIGHTS
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12"

DIMENSIONS ARE FOR REFERENCE ONLY

Figure 8. Typical bidirectional, elevated approach threshold light

44, EQUIPMENT.

The approach threshold lights are as required in table 1.
If used, there shall be 7 or 8 optional semiflush lights
(figure 7). If bidirectional lights are used, green filters
are required for the threshold light beams and red filters
for the beams toward the runway. Unidirectional lights
shall have green filters. Dichroic filters may be used.
The lamps are the type determined by the manufacturer.
The number of elevated lights will vary with the width
of the runway, but for a 200-foot wide runway there
shall be 4 additional lights. These elevated lights may
be either unidirectional lights (figure 4) or bidirectional
lights (figure 8). The bidirectional elevated lights shall
have green and red filters and unidirectional lights shall
have green filters. These elevated lights shall be
mounted on frangible couplings.

45, PHOTOMETRIC REQUIREMENTS.

46. All the approach lights shall be unidirectional lights
except the inboard threshold lights may be bidirectional
lights as combination threshold and runway end lights.
The axes of the beams shall be parallel to the runway
centerline in azimuth, except the elevated inboard
threshold lights, if bidirectional, may be toed-in towards
the runway centerline at not more than 4.5 degrees. For
elevation of the beam axis, refer to AIMING
CRITERIA, in this WP. The color of the emitted lights
shall be in accordance with ICAO, Annex 14, Vol. 1,
App. 1 as follows:

a. Centerline and 1000-foot crossbar lights -
aviation white,

b. Terminating side barrettes and prethreshold wing
bars lights - aviation red,

c. Threshold lights - aviation green,

d. Sequence flashing lights (SFL) - white or bluish-
white which may not meet aviation white
requirements.

47. Intensity Of Steady-Burning Lights.

The intensity of these lights shall be variable in five
steps of 100, 20, 4, 0.8, and 0.2 percent of rated
intensity for the steady burning lights. The intensity-
beamspread for these lights at rated current shall be as
shown in the FAA AC for the specific light fixture.

48. Intensity of SFL.

The intensities of these lights shall be progressively
variable in three steps of 100, 10, and 2 percent of the
rated intensity of the SFL. The SFL at the rated intensity
setting shall provide an effective intensity of not less
than 15,000 candelas at the following five points: the
beam axis, plus and minus 15 degrees horizontally, and
plus and minus 5 degrees vertically. Each SFL shall
flash twice per second with the duration of the effective
portion of the flash between 250 and 5500
microseconds. The SFL shall flash sequentially towards
the runway thresholds at intervals of 1/60 second
between adjacent lights.
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49. POWER AND CONTROLS.
50. POWER SOURCES.

The primary source of power for the ALSF-1 approach
light system is usually from commercial electrical
power sources (WP009 00) via appropriate distribution
transformers. Since the use of the approach lights is
critical for air operations, a secondary or emergency
power source, usually an engine-generator set, is
provided (WP009 01). An automatic transfer, which
switches to the emergency power source in less than 15
seconds when the primary power source fails, shall be
provided.

Sl SYSTEM POWER.

The ALSF-1 incandescent steady-burning lights are
powered by three series circuits (figure 9). Each series
circuit consists of a constant-current regulator, power
cables, and isolation transformers. The constant-current
regulators (WP009 02) shall be 30KW or 50KW size
with 5-step intensity settings. These regulators shall be
located in the regulator room of the approach lighting
vault. The cables shall be types appropriate for
overhead or underground installation. Lights shall be
equipped with series isolation transformers of the proper
type. The light circuits may be interleaved to provide
lights throughout the system if one circuit should
become inoperative. Power to the SFL shall be from the
primary or emergency source through suitable
distribution transformers and the master control unit.
Multiple type circuits supply the power to each light
(WPO0Q9 04).

52. APPROACH LIGHTING CONTROLS.

The ALSF-1 approach lights shall be remotely
controlled from the airfield lighting control panel
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(WPOO09 05) in the air traffic control tower and from the
approach lighting vault. The steady-burning lights are
controlled as one unit for operating the lights and for
selecting any of five intensity settings. The sequence
flashing lights have a separate control for switching but
can be operated only when the steady-burning lights are
operating. The three intensity settings shall also be
interlocked with the steady-burning light intensity as
follows:

a. The SFL shall be on high intensity only if the
steady-burning lights are on intensity steps 4 or 5.

b. The SFL shall be on medium intensity only if
steady-burning lights are on intensity step 3.

c. The SFL shall be on low intensity only if steady-
burning lights are on steps 1 or 2.

53. APPROACH LIGHTING VAULT.

Each ALSF-1 approach light system should be provided
with an approach lighting vault to house the power and
control equipment. This vault should have three or
more compartments containing the following:

a. The lighting control compartment.

b. The generator room with the emergency engine-
generator set and the automatic power transfer
equipment.

c. The regulator room with the constant-current
regulators, distribution transformers, and major
switching components. The size of this room should
allow space for additional regulators and equipment.

The SFL master control unit may be located in the
regulator room or it may be located separately at a more
convenient location.
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Record of Applicable Technical Directives

1. INTRODUCTION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
the centerline Approach Light System with Sequence
Flashers (ALSF-2) required for operations in
Category Il and Category Il conditions.  These
requirements are to be used for new installations and for
upgrading existing installations.  Category Il and
Category Il conditions require Instrument Flight Rules
(IFR) operations (WP002 00). The ALSF-2 is similar to
the ALSF-1 (WP003 06) approach light system with
additional lights intended to provide visual guidance for
precision IFR approaches in very low visibilities. This
system provides the visual guidance for alignment of the
aircraft with the runway and final corrections before
landing at night and during low visibility weather
conditions. Approval of plans or requests for deviations
shall be processed as directed in WP002 00.

3. JUSTIFICATION REQUIREMENTS.

Any runway that is equipped with a precision electronic
approach aid such as a precision Instrument Landing
System (ILS), precision Microwave Landing System
(MLS), or Precision Approach Radar (PAR) and
intended for operation in RVR conditions below 1600
feet should qualify for an ALSF-2 (WP003 00). Criteria
to be considered for obtaining approval for an ALSF-2
include:

a. Mission requirements for operations in
Category Il or Category Il conditions.

b. The frequency of occurrence of these low RVR
conditions.

4. ASSOCIATED FACILITIES.

In addition to the precision ILS, precision MLS, or
precision PAR electronic aids, other airfield facilities
required for use with the ALSF-2 for operations in
Category Il and 111 should include the following:

a.  The runway should be paved and not less than
150 feet wide. The runway length shall not be
less than 6000 feet.

b. The runway should be equipped with the
following:

(1) Precision approach instrument runway
markings (WP004 01),

(2) High-intensity runway edge lights (HIRL)
(WP004 05),

(3) High-intensity threshold lights (WP004 02),
(4) Runway end lights (WP004 04),

(5) Runway centerline lights (WP004 06),

(6) Touchdown zone lights (TDZL) (WP004 07).

c.  The approach should have a paved or stabilized
end zone area extending 1000 feet into the
approach area and not less than the width of the
runway. The first 300 feet of this paved or
stabilized area should have the same slope as
the first 1000 feet of the runway. The
remainder of the paved or stabilized area may
have a slope of not more than +1.5 percent.

d. The runway should have two or more RVR
systems.

e. Air traffic control shall be provided during
normal operating hours.

5. TYPE OF PROJECT.

The requirements for the ALSF-2 are for new
installations; however, these requirements can apply for
projects that replace existing ALSF-2 approach light
systems or to upgrade ALSF-1 approach light systems.

6. GENERAL INFORMATION.
7. SYSTEM DESCRIPTION.

The ALSF-2 is a system of light bars and barrettes in
the approach zone immediately ahead of the runway
threshold. The standard length of an ALSF-2 is 3000
feet unless terrain or other local conditions prevent a
full length installation. Then the length may be
shortened to not less than 2400 feet. The plan of the
ALSF-2 is shown in figure 1 and the schedule of
lighting equipment is given table 1. The ALSF-2
consists of centerline light barrettes, sequence flashing
lights, 1000-foot crossbar, 500-foot crossbar, side row
barrettes, and threshold lights. A barrette is three or
more lights closely spaced in a transverse line so that
from a distance they appear as a single short illuminated
bar. For the ALSF-2, the length of a barrette shall not
exceed 15 feet and the center-to-center spacing of the
lights shall not exceed 5 feet.
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8.

OBSTRUCTION CLEARANCES.

The following restrictions apply:

a. No object will be permitted to obstruct the
visibility of any approach light from the viewing
window. As shown in figure 2, the viewing window
is a rectangular area 100 feet above and below and
250 feet left and right of the ideal glide path at 4500
feet before the runway threshold.

b. A light plane or planes (figure 3), in which the
lights of the system are located, are used for
determining obstruction clearances of the approach
lights. The side boundaries of the light plane are
200 feet on each side of the runway centerline
extended. The end boundaries are at the runway
threshold and at 200 feet before the start of the
approach light system. All lines in the plane
perpendicular to the centerline are level. The ideal
light plane is a single horizontal plane through the
runway threshold. If the 1000 feet of runway at the
threshold end is sloped, the first 300 feet of the
paved or stabilized area of the end zone and light
plane for this area shall continue with the same
slope. The final 700 feet of the paved or stabilized
area may have a slope of not more than 1.5 percent
up or down. From the 1000-foot crossbar to the
beginning of the approach light system, the preferred
light plane is horizontal and will include the 1000-
foot crossbar lights. If the clearance of obstructions
or terrain prohibits using a horizontal light plane,
this plane may be sloped. The slope of this plane
shall not exceed 2 percent up or 1.5 percent down.
The preferred light plane in the area beyond the
1000-foot crosshar is a single plane, but changes in
the slope of the plane are permitted. All light planes
shall start and end at a light station and shall contain
not less than three light stations.

9.
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c. No objects, except elevated lights of the ALSF-2
in the end zone, should be permitted to extend above
the light planes within the boundaries. All railroads
are considered as objects which extend 23 feet above
the rails. Interstate highways are considered as
objects 17 feet above the highest point of the road
surface. Other highways, roads, and parking areas
are considered as objects which extend 15 feet above
the surface. Private or military roads are considered
as objects 10 feet or higher except for airport service
roads where all vehicular traffic is controlled by the
airport control tower or have signs requiring
stopping and visual clearance for aircraft before
proceeding and prohibits parking or stopping
between the signs.

d. Every effort must be made to remove or relocate
objects which penetrate the light plane. For objects
which cannot be moved, such as an ILS localizer,
the height must be kept to a minimum and shall be
located as far from the threshold as possible.

e. For objects which are not feasible to remove,
lower, or relocate and cannot be cleared by the
permitted slopes, a waiver may be granted (WP002
00) to exceed the slope limits.

f. Obstruction lights (WP003 10) are required on
all objects protruding through the light plane with
the exception of frangible-mounted elevated lights
of the approach light system.

INSTALLATION REQUIREMENTS.

The details on design and installations of the ALSF-2
are given in UFC 3-535-02. General requirements for
installation are given in this WP under the discussions
of each type of light.
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Fixture Lamp Isolation Transformer
System Quantity and  JType and Specification™ Rating FAA Type
Component Mounting FAA Color and Type Rating AC 150/5345-47
CENTERLINE LIGHTS
Centerline Barrettes 45 L-850E Z White As determined 200W, 20/6.6A L-830-7
1+00 to 9+00 Semiflush AC150/5345-46 by manufacturer or 300W, 20/6.6A L-830-11
Centerline Barrettes 105 FAA-E-982 White 300W, 20A 300W, 20/20A L-830-9
10+00 to 30+00 Elevated Q20A/PAR56
Sequence Flashing 21 FAA-E-2628 Bluish- As determined Special power unit and control
Lights (SFL) Elevated type 1, or AC White by manufacturer
150/5345-51,
type L-849,
style E
1000-FOOT CROSSBAR
10+00 Side Bars 16 FAA-E-982 White 300W, 20A 300W, 20/20A L-830-9
Elevated 20A/PAR56
SIDE ROW LIGHTS
Side Row Barrettes 54 Red 500W, 20A 500W, 20/20A L-830-13
1+00 to 9+00 Elevated Q20A/PAR56/1
500-FOOT CROSSBAR
LIGHTS
Side Barrettes 8 L-850E 2 White As determined 200w, 20/6.6A L-830-7
5+00 Semiflush AC150/5345-46 by manufacturer or or
300W, 20/6.6A L-830-11
APPROACH THRESHOLD
LIGHTS
Center Section 14 or 15 L-850D or E Z Grn 180° As determined 200W, 20/6.6A L-830-7
Threshold Bar Semiflush AC150/5345-46 Red 180° by manufacturgfOnd or two transformers per light)
Outer Section 8, 18, 38 g - Grn 180° 500W, 20A 500W, 20/20A L-830-13
Threshold Bar Elevated Red 180° Q20A/T20/3
FAA-E-982 Green 500W, 20A 500W, 20/20A L-830-13
Q20A/PAR56/1

= Either Military or FAA types may be used, but a single type for each installation is preferred.

2 Existing installations using MIL-L-26202 lights may continue using these lights for replacement only.
¥ Minimum number of elevated lights for runway widths of 150', 200", and 300" respectively, with an equal number of elevated lights on each side.
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CENTERED ON THE GLIDE PATH, 4500 FT FROM THE THRESHOLD.

Figure 2. Viewing window for approach lights
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Figure 3. Light plane limits for elevations of approach lights
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10. TOLERANCES.

The approved tolerances for positioning steady-burning
ALSF-2 lights are as follows:

a. Lateral tolerance of a bar is £3 inches.

b. Distance between individual light centers is 1
inch.

c. Height for light centers up to 6 feet is +1 inch.

d. Height for light centers between 6 and 40 is £2
inches.

e. Height for light centers over 40 feet is +3 inches.

f. Tolerance for vertical aiming of light units is
+1.0 degree.

g. Tolerance for horizontal aiming of light units is
+5 degrees.

h. Longitudinal tolerance for the light bar from the
designated station is £10 feet, except light bars may
be displaced 50 feet to avoid omitting a barrette
where obstructions cannot be removed or cleared by
acceptable clearance planes. Where barrettes must
be located more than 10 feet from the usual station
position, the nearby barrettes may be located to
provide more uniform spacing between barrettes.

11. LIGHT LOCATION IDENTIFICATION
(STATION LOCATION).

Positions of the lights may be identified by station or
distance. Stations are the longitudinal distances in feet
into the approach zone from the runway threshold. The
runway threshold is station 0+00. An item located 745
feet from the threshold would be at station 7+45. This
item may be located on or off the centerline. Lateral,
vertical, and some longitudinal distances are given in
feet and inches.

12. AIMING CRITERIA.

The beams of all approach lights shall be aimed into the
approach and away from the runway threshold (figure
1). Some approach threshold lights are bidirectional
and will have the red beam (as runway end lights) aimed
along the runway.

13. All lights, except bidirectional lights with toe-in,
shall be aimed in azimuth with the beam axes parallel to
the extended runway centerline.  Some elevated
threshold lights and some existing semiflush threshold
lights have 3.5 to 4 degrees toe-in toward the runway
centerline which shall be allowed in aiming.

14. The vertical aiming of the elevated, unidirectional,
steady-burning lights shall be aimed with elevation
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angles in accordance with table 2. These aiming angles
are based on a glide-slope angle of 3 degrees. If other
glide-slope angles are used, the vertical aiming shall be
adjusted for the difference. The semiflush lights and the
elevated bidirectional threshold lights have fixed
elevation angles for the beams. Some existing SFL may
also have fixed elevation angles for the beam.

15. ACCESS FOR SERVICING.

Provisions for servicing the ALSF-2 system should be
provided by such facilities as access roads, footpaths,
and catwalks.

16. LIGHTING EQUIPMENT.

The lighting equipment for the ALSF-2 shall be as
given in table 1 and shown in figure 1.

17. CENTERLINE LIGHTS.
18. DESCRIPTION.

The centerline lights are white, incandescent, steady-
burning lights located in barrettes along the centerline of
the runway. In the end zone semiflush type lights are
used in paved areas but elevated lights may be used in
unpaved areas. In the outer approach area including
those at station 10+00, elevated type lights are used. All
these centerline lights are arranged in 5-light barrettes.

19. LOCATIONS.

(See figure 1.) The centerline lights are located at 100-
foot intervals from station 1+00 to the outer end of the
system. The barrettes are each perpendicular to the
runway centerline. The middle light of each barrette
shall be centered on the extended runway centerline
lights (WPQ04 06). This line may be offset a maximum
of 24 inches to either side of the runway centerline. The
barrettes may be located +10 feet from its base station to
avoid local installation problems. To avoid major
obstructions such as roads, buildings, railroads, and
large objects that cannot be removed, the barrette may
be displaced up to 50 feet from its station. Omit the
barrette if larger displacement is necessary.

NOTE
Never omit more than one consecutive
barrette in sequence.

If displacement greater than the 10-foot tolerance is
necessary, the adjacent barrette ahead of and behind this
station may be relocated to obtain more uniform
spacing.

20. INSTALLATION.

The light fixtures within the centerline barrettes shall be
uniformly spaced between 40 and 42 inches apart. The
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TABLE 2. ELEVATION-SETTING ANGLES FOR ALSF-2 ELEVATED UNIDIRECTIONAL LIGHTS

A. Steady-burning type MB-2 and FAA-E-982 lights

Setting Angle Setting Angle

above Horizontal* above Horizontal*
(Degrees) (Degrees)
Station Preferred Permitted Station Preferred Permitted
30+00 8.0 8.0 14+00 7.0 7.0
29+00 7.9 8.0 13+00 6.9 7.0
28+00 7.9 8.0 12+00 6.9 7.0
27+00 7.8 8.0 11+00 6.8 7.0
26+00 7.7 7.5 10+00 6.7 6.5
25+00 7.7 7.5 9+00 6.7 6.5
24+00 7.6 7.5 8+00 6.6 6.5
23+00 7.6 7.5 7+00 6.5 6.5
22400 75 7.5 6+00 6.5 6.5
21+00 7.4 7.5 5+00 6.4 6.5
20400 7.4 7.5 4+00 6.3 6.5
19+00 7.3 7.5 3+00 6.3 6.5
18+00 7.2 7.0 2+00 6.2 6.0
17+00 7.2 7.0 1+00 6.2 6.0
16+00 7.1 7.0 0+00 6.1 6.0
15+00 7.0 7.0

* For approach slopes other than 3 degrees, the setting angles shall be adjusted for the difference.

B. Elevated SFL are all aimed 6 degrees above horizontal.

light-center heights shall be level. The semiflush lights
shall be mounted on airport marker light bases
imbedded in a concrete foundation for each barrette.
The bases shall be installed to provide the proper height,
horizontal aiming, and level for each light. The
elevated lights shall be mounted on frangible supports
and aimed vertically as shown in table 2. The mounting
of the elevated lights shall be as follows:

a. For heights up to 6 feet, the support shall be
mounted on a frangible coupling for each light. The
support shall be conduit.

b. For light heights between 6 and 40 feet, the
lights shall be mounted on low-impact-resistant
support towers.

c. If the height of the lights is more than 40 feet,
semifrangible  supports  should be  used.
Semifrangible supports have the top 20 feet low-
impact resistant and the bottom section rigid.

21. EQUIPMENT.

The centerline lights are both elevated and semiflush
incandescent light fixtures (table 1 and figures 4 and 5).
For photometric requirements refer to PHOTOMETRIC
REQUIREMENTS in the FAA AC for the specific light
fixture. The semiflush lights shall be installed on light
bases. The frangible-mounted elevated lights use
frangible couplings and the proper length of conduit.
The low- impact-resistant and semifrangible supported
lights require type FAA-E-2702 fiberglass supports,
type FAA-E-2690 1500-watt isolation transformers,
type FAA-E-982 lampholders with failed-lamp shorting
devices, and quick-disconnect cable connectors at the
support base for all electrical wiring.
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PAR 56 LAMP

FILTER
IF REQUIRED

LIGHT: TYPE FAA-E-982, ELEVATED,
UNIDIRECTIONAL

TRANSFORMER: 500W, 20/20A,
FAA AC 150/5345-47, TYPE L-830-13

LOCATED AT CENTERLINE BARRETTES
STATIONS 10+00 TO 30+00 AND 1000-FT
CROSSBAR - 300W LAMPS AND ISOLATION
TRANSFORMERS; SIDE ROW BARRETTES --
500W LAMPS AND ISOLATION TRANSFORMERS

Figure 4. Typical elevated centerline, 1000-foot crossbar, side row, and threshold lights
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—
SEMIFLUSH, UNIDIRECTIONAL FAA AC 150/5345-46

TYPE L-850E

FILTER: NONE FOR WHITE LIGHT, GREEN FILTER FOR
THRESHOLD LIGHT

LAMPS: ONE OR TWO LAMPS, TYPE AS DETERMINED
BY THE MANUFACTURER

ISOLATION TRANSFORMER: FAA AC 150/5345-46 TYPE
L-830-7

ONE FOR TWO LAMPS
FAA AC 150/5345-46 TYPE L-830-11

N\

H
4

J >L\¢

12.31 IN DIA.

E | | o75IN-125IN
|

«— P>
17.25 IN DIA.

DIMENSIONS ARE FOR REFERENCE ONLY

Figure 5. Typical semiflush centerline barrette and 500-foot crossbar light, FAA L-850E

22. SEQUENCE FLASHING LIGHTS (SFL).
23. DESCRIPTION.

This lighting system consists of the Sequence Flashing
Lights (SFL) and the master control unit. The SFL are
high-intensity blue-white flashing lights usually of the
condenser-discharge type. The lights are flashed in
sequence starting from the outer or approach end of the
system. The system flashes twice per second with an
interval of 1/60 second between adjacent stations, with a
pause before repeating. The standard 3000-foot ALSF-
2 uses 21 elevated, unidirectional SFL. Each SFL
system has a master control unit that provides power for
the system, the trigger signals for the flashing sequence,
and the monitoring function. The purpose of these
lights is to provide early identification of the approach
lighting system and centerline alignment information
during final approach.

24, LOCATIONS.

One SFL unit shall be located at each centerline light
barrette from station 10+00 to the outer end of the
system (figure 1). These lights shall be not more than 5
feet from the centerline of the approach light system.

All SFL shall be along the same line on or parallel to the
centerline. The master control unit may be located in
the approach lighting vault or other site and shall be not
less than 200 feet from the light system centerline and
shall not be an obstruction.

25. INSTALLATION.

The flasher head may be mounted as part of the unit
power supply or separated to allow the proper
positioning of the light. If the centerline lights are
mounted on frangible or low-impact-resistant supports,
the flasher heads are remotely mounted usually by the
same method as are the steady-burning lights. The row
of flasher heads shall be in a line in or just below the
light plane. The preferred height is the same as the
centerline lights for the station. The row of SFL flasher
heads shall be not more than 4 feet below the elevation
of the centerline lights. The flasher heads shall be
aimed with the axes of the beams 6 degrees above the
horizontal for all stations. The power supply units are
usually mounted at the base of the supports for the
flasher head with the cable length to be not more than
150 feet.
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FLASHER HEAD

< 1 >

ool | @IT

35"
POWER OR INTERFACE UNIT ﬁ ﬁi

— DIMENSIONS ARE FOR REFERENCE ONLY
OUTLINE DIMENSIONS

LIGHT: SEQUENCE FLASHING, ELEVATED, POWER OR INTERFACE UNIT:
FAA-E-2628, OR FAA AC 150/5345-51, TYPE AS DETERMINED BY
TYPE L-849M STYLE E. MANUFACTURER

LAMP: PAR56, FLASH TUBE, MASTER CONTROLLER:

TYPE AS DETERMINED BY (NOT SHOWN) AS DETERMINED
MANUFACTURER BY MANUFACTURER

LOCATION: ONE AT EACH CENTERLINE
BARRETTE, STATIONS 10+00 TO 30+00

Figure 6. Typical sequence flashing light (SFL)
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26. EQUIPMENT.

The sequence flashing lighting shall consist of the
master control unit and 15 to 21 SFL (table 1). The SFL
shall be the elevated type (figure 6) which permit the
flasher heads to be located away from the power supply
units. For photometric requirements refer to
PHOTOMETRIC REQUIREMENTS in the FAA AC
for the specific light fixture. The frangible-mounted
SFL use frangible couplings and a proper length of
conduit. The low-impact-resistant and semifrangible
supported SFL shall be mounted on the same supports
as the centerline lights. The wiring to these lights shall
use quick-disconnect cable connectors at the base of the
support. The SFL system shall provide one of three
intensities as selected. The master control unit shall
provide the power at the selected intensity and the
trigger signal for each of the SFL. The control of the
SFL shall be interlocked with the steady-burning lights
so the SFL cannot operate unless the steady-burning
lights are operating. Refer to APPROACH LIGHTING
CONTROLS this WP.

217. 1000-FOOT CROSSBAR.
28. DESCRIPTION.

The 1000-foot crosshar consists of a bar of elevated,
white, steady-burning lights on each side of the
centerline light barrette at station 10+00. The purpose
of this light crossbar is to indicate to the approaching
pilot that the runway threshold is 1000 feet away. It
also serves as a visual roll attitude reference to assist in
keeping the aircraft level during final approach.

29. LOCATION.

The 1000-foot crossbar is normally located at station
10+00 (figure 1). The lights of the crossbar are located
in line with the lights of the centerline barrette at this
station. These lights, including the centerline lights,
form a bar of lights 100 feet long that is symmetrical
about the ALSF-2 system.

30. INSTALLATION.

The 1000-foot crossbar uses elevated lights only, but it
is also the terminal for the end zone light plane. If the
end zone light plane is too low for mounting the
elevated lights, the height of the 1000-foot crossbar
lights shall be at the minimum height of the fixture
above the end zone plane at this station. The outer
approach lighting plane shall be through the light
centers of the 1000-foot crossbar lights. All lights of
the 1000-foot crossbar, including the centerline barrette,
shall be at the elevation of this line. The 1000-foot
crossbar shall have 8 lights on each side at 5-foot
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spacing starting 15 feet from the approach lighting
centerline (figure 1). The crossbar shall be
perpendicular to the centerline. The lights shall be
mounted on frangible couplings or low-impact-resistant
supports. The aiming of these crossbar lights shall be
the same as for the centerline barrette lights at this
station.

31. EQUIPMENT.

The 1000-foot crossbar lights are elevated, white,
unidirectional light fixtures (table 1 and figure 4). For
photometric requirements refer to PHOTOMETRIC
REQUIREMENTS this WP.

32. 500-FOOT CROSSBAR.
33. DESCRIPTION.

The 500-foot crossbar consists of a bar of semiflush,
white, steady-burning lights across the centerline at
station 5+00. This crossbar includes the centerline
barrettes at this station. The purpose of this crossbar is
to visually inform the approaching pilot that the runway
threshold is 500 feet away and provide roll attitude
reference. In the low visibilities for Category Il and
Category |1l condition, the 1000-foot crossbar may not
be sighted or may be out of view before the threshold is
visible. In addition to the centerline barrette, a four-
light barrette is located on each side of the centerline
barrette.

34. LOCATION.

The 500-foot crossbar is located at station 5+00
(figure 1). The lights of this crossbar are in line with
the centerline barrette at this station. The four-light
barrettes on each side are located midway between the
centerline barrette and the side row barrettes.

35. INSTALLATION.

All lights of the 500-foot crossbar, including the
centerline barrette, are semiflush lights if the end zone is
paved. The elevation of these lights is the surface of the
pavement or, if unpaved, in a horizontal plane. The
spacing of light centers in the four-light barrettes is five
feet. The line of lights in these barrettes shall be
perpendicular to the centerline. The end lights of these
barrettes will be 7 feet from the end light of the
centerline barrette and 7 feet from the inner lights of the
side row barrettes. These semiflush lights shall be
mounted on light marker bases set in the concrete
foundation for the barrette. The light bases shall be
oriented to direct the light beam parallel to the runway
centerline. If the area is not paved, elevated lights may
be used.
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36. EQUIPMENT.

The lights for the four-light barrettes shall be eight
semiflush, white, unidirectional fixtures (tables 1 and
figure 5). These light fixtures and accessories should be
the same as the centerline lights. For photometric
requirements refer to PHOTOMETRIC
REQUIREMENTS in the FAA AC for the specific light
fixture. In unpaved areas, elevated light (figure 4) may
be used.

37. SIDE ROW LIGHTS.
38. DESCRIPTION.

The side row lights are a row of three-light barrettes on
each side of the centerline between the threshold and the
1000-foot crossbar. The barrettes are in pairs spaced at
100-foot intervals. The lights in these barrettes are
elevated red lights. The purpose of the side row lights is
to indicate that this area is not intended for landings and
to provide transition to the touchdown zone lights. The
number of lights and the spacing of lights in the
barrettes and the location of the barrettes in relation to
the centerline should be the same as for the Touchdown
Zone Lights (TDZL) (WP004 Q7).

39. LOCATION.

The side row lights are in a pair of three-light barrettes
at stations 1+00 through 9+00 (figure 1). The barrettes
shall be in line with the centerline barrettes and
symmetrical about the approach light centerline. The
spacing between light centers in the barrettes shall be 5
feet. The inner lights of each pair of barrettes shall be
36 feet from the centerline, except if the TDZL are
already installed, the side row lights shall be in line with
the TDZL.

40. INSTALLATION.

The lights of the barrettes shall be the elevated type with
5-foot spacing between centers. The line of lights in the
barrette shall be perpendicular to the centerline. The
lights shall be mounted on frangible couplings which
may be on light bases or conduit set in the concrete
foundation. These lights may be above the light plane,
but the height shall be kept at the minimum. The axes
of the light beams shall be parallel to the centerline in
azimuth and aimed vertically in accordance with table 2.

41. EQUIPMENT.

The fixtures are 54 elevated red, unidirectional lights as
shown in table 1 and figure 4. For photometric
requirements refer to PHOTOMETRIC
REQUIREMENTS in the FAA AC for the specific light
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fixture. Red filters and frangible couplings are required
for these lights.

42, APPROACH THRESHOLD LIGHTS.
43. DESCRIPTION.

The approach threshold lights are those threshold lights
which are powered by the approach lighting circuits.
These lights are located only at the approach threshold
between the lines of runway threshold lights (see
figure 1). These approach lights should be in line with
the runway threshold lights (WP004 02 or WP004 03).
The lights are unidirectional but may use bidirectional
fixtures emitting green light toward the approach and
red light toward the runway. Both semiflush and
elevated lights are used. The purpose of the approach
threshold lights is to augment the runway threshold
lights for marking the beginning of the runway. The red
beams of bidirectional lights serve as runway end lights
to mark the rollout end of the runway for landing from
the opposite direction or the beginning of the runway
for taking off.

44, INSTALLATION.

The approach threshold lights shall be installed in line
with the runway threshold lights. These approach
threshold lights together with the runway threshold
lights shall be equally spaced across the threshold
between the lines of runway lights. The spacing of
threshold lights shall be not more than 5 feet. Approach
threshold lights shall be continuous between the runway
threshold light bars and shall alternate with runway
threshold lights, if needed, across the remainder of the
threshold. The line of threshold lights shall be at right
angles to the runway centerline. Within 36 feet of the
runway centerline, semiflush lights shall be used. The
semiflush lights shall be unidirectional or alternating
unidirectional and bidirectional. At light positions 36
feet or more from the centerline, the lights may be
elevated or semiflush types. The semiflush lights shall
be mounted on light bases with the top of the base
below the runway surface as recommended by the
manufacturer. The lights shall be level with the axes of
the beams parallel in azimuth to the runway centerline.
The elevated lights shall be mounted on frangible
couplings and leveled and may be unidirectional or
bidirectional types. If the type of lights used have the
toe-in, the toe-in of these lights shall be towards the
runway centerline with equal angles for both beams.
The elevated lights may extend above the light plane,
but the height shall be not more than the minimum
mounting height for the fixtures.
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LIGHT: THRESHOLD/RUNWAY END,

150/5345-46, TYPE L-850D, COLOR: BY MANUFACTURER Ll

M
GREEN/RED PN
FILTERS: ONE GREEN AND ONE RED, TYPE Q / T
AS DETERMINED BY THE MANUFACTURER. L 0.75-
DICHROIC FILTERS MAY BE USED. 1.25IN

«—12.31 IN DIA—»

ISOLATION TRANSFORMER:
FAA AC 150/5345-47, TYPE L-830-7. <«———17.25 INDIA——»

DIMENSIONS ARE FOR REFERENCE ONLY

A. BIDIRECTIONAL LIGHT

LIGHT: THRESHOLD, SEMIFLUSH,
UNIDIRECTIONAL, FAA AC 150/5345-46, TYPE L-
850E, COLOR: GREEN

FILTERS: GREEN, TYPE AS DETERMINED BY THE
MANUFACTURER. DICHROIC FILTERS MAY BE
USED.

LAMPS: ONE 200W OR TWO 150W, 6.6A, TYPE AS

DETERMINED BY THE MANUFACTURER. 1IN

ISOLATION TRANSEORMER: A2 v

FAA AC 150/5345-47, TYPE L-830-7. D

OR FOR TWO LAMPS | 075IN-1.25IN
= Ir

FAA AC 150/5345-47, TYPE L-830-11 <« 1231INDIA. |

<+—17.25INDIA——»

DIMENSIONS ARE FOR REFERENCE ONLY
B. UNIDIRECTIONAL LIGHT

Figure 7. Typical semiflush approach threshold lights, type FAA L-850D or L-850E
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LIGHT: THRESHOLD ELEVATED, L-862E
BIDIRECTIONAL,
GREEN/RED

LAMP: BY MANUFACTURER
FILTER: GREEN 180°, RED 180°
ISOLATION TRANSFORMER: FAA AC

150/5345-47 TYPE L-830
SIZE ACCORDING TO LAMP TYPE

LOCATED AT APPROACH THRESHOLD BAR -

OUTER SECTIONS OF INBOARD LIGHTS
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12"

DIMENSIONS ARE FOR REFERENCE ONLY

Figure 8. Typical bidirectional, elevated approach threshold light

45, EQUIPMENT.

The approach threshold lights are as required in table 1.
There shall be approximately 15 semiflush lights
(figure 7), but semiflush lights may be used instead of
elevated type lights. If bidirectional lights are used,
green filters are required for the threshold light beams
and red filters for the beams toward the runway.
Dichroic filters may be used. The lamps are the type
determined by the manufacturer. The number of
elevated lights will vary with the width of the runway
but for a 200-foot wide runway approximately 18
additional lights are required. These elevated lights
may be either unidirectional lights (figure 4) or
bidirectional lights (figure 8).  The bidirectional
elevated lights shall have green filters for the beam
toward the approach zone and red filters toward the
runway. Unidirectional lights shall have green filters.
These elevated lights shall be mounted on frangible
couplings.

46. PHOTOMETRIC REQUIREMENTS.

47. All the approach lights shall be unidirectional lights
except the inboard threshold lights may be bidirectional
lights as combination threshold and runway end lights.
The axes of the beams shall be parallel to the runway
centerline in azimuth, except the elevated inboard
threshold lights, if bidirectional, may be toed-in towards
the runway centerline at not more than 4.5 degrees. For
elevation of the beam axis, refer to AIMING
CRITERIA, this WP. The color of the emitted lights

shall be in accordance with ICAO, Annex 14, Vol. 1,
App. 1 as follows:

a. Centerline and 500-foot and 1000-foot crossbar
lights - aviation white,

b. Side row lights - aviation red,
c. Threshold lights - aviation green,

d. Sequence flashing lights (SFL) - white or bluish-
white which may not meet aviation white
requirements.

48. Intensity Of Steady-Burning Lights.

The intensity of these lights shall be variable in five
steps of 100, 20, 4, 0.8, and 0.2 percent of rated
intensity for the steady burning lights.

49, Intensity of SFL.

The intensities of these lights shall be progressively
variable in three steps of 100, 10, and 2 percent of the
rated intensity of the SFL. Each SFL light at the rated
intensity setting shall provide an effective intensity of
not less than 15,000 candelas at the following five
points: the beam axis, plus and minus 15 degrees
horizontally, and plus and minus 5 degrees vertically.
The SFL system shall flash twice per second with the
duration of the effective portion of the flash between
250 and 5500 microseconds. The SFL shall flash
sequentially towards the runway thresholds at intervals
of 1/60 second between adjacent lights.
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50. POWER AND CONTROLS.
Sl POWER SOURCES.

The primary source of power for the ALSF-2 approach
light system is usually from commercial electrical
power sources via appropriate distribution transformers
(WP009 00). Since the use of the approach lights is
critical for air operations, a secondary or emergency
power source is provided (WP009 01). This usually is
an engine-generator set. An automatic transfer, which
switches to the emergency power source in less than one
second when the primary power source fails, shall be
provided. This power transfer time may be
accomplished by using the secondary power source to
energize the airfield lights during Category 1l or 1l
conditions which with power failure shall transfer to the
primary source in 1 second.

52. SYSTEM POWER.

The ALSF-2 incandescent steady-burning lights are
powered by four series circuits (figure 9). Each series
circuit consists of a constant-current regulator, power
cables, and isolation transformers. The constant-current
regulators (WP009 02) shall be 30KW or 50KW size
with 5-step intensity settings. These regulators shall be
located in the regulator room of the approach lighting
vault. The cables shall be types appropriate for
overhead and underground installation. Lights shall be
equipped with series isolation transformers of the proper
type. The light circuits may be interleaved to provide
lights throughout the system if one circuit should
become inoperative. Power to the SFL shall be from the
primary or emergency source through suitable
distribution transformers and the master control unit.
Multiple type circuits supply the power to each light
(WP009 04).
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53. APPROACH LIGHTING CONTROLS.

The ALSF-2 approach lights shall be remotely
controlled from the airfield lighting control panel
(WP009 05) in the air traffic control tower and from the
approach lighting vault. The steady-burning lights are
controlled as one unit for operating the lights and for
selecting any of five intensity settings. The sequence
flashing lights have a separate control for switching but
can be operated only when the steady-burning lights are
operating. The three intensity settings shall also be
interlocked with the steady-burning light intensity as
follows:

a. The SFL shall be on high intensity only if the
steady-burning lights are on intensity steps 4 or 5.

b. The SFL shall be on medium intensity only if the
steady-burning lights are on intensity step 3.

c. The SFL shall be on low intensity only if the
steady-burning lights are on steps 1 or 2.

54. APPROACH LIGHTING VAULT.

Each ALSF-2 approach light system should be provided
with an approach lighting vault to house the power and
control equipment. This vault should have three or
more compartments containing the following:

a. The lighting control compartment.

b. The generator room with the emergency engine-
generator set and the automatic power transfer
equipment.

c. The regulator room with the constant-current
regulators, distribution transformers, and major
switching components. The size of this room should
allow space for additional regulators and equipment.

The SFL master control unit may be located in the
regulator room or it may be located separately at a more
convenient location.
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Figure 9. Block diagram - approach light circuits for ALSF-2
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TECHNICAL MANUAL
SHORT APPROACH LIGHT SYSTEM (SALS)

SHOREBASED AIRFIELDS

Reference Material
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Record of Applicable Technical Directives

None

1. INTRODUCTION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
the centerline Short Approach Light System (SALS).
The SALS may be installed where there is a
requirement for a high-intensity visual approach system
when it is not practical to install a standard Approach
Light System, Category |I ALSF-1 (WP003 06) or
Category 1l ALSF-2 (WP003 07). The length of the
SALS system shall be between 2300 feet and 1500 feet
measured from the runway threshold. The SALS
provides guidance for operations in Visual Flight Rules
(VFR) and some Instrument Flight Rules (IFR)
conditions (WP002 00). The SALS does not provide
the standard approach visual aids requirements to
qualify for Category | operations (WP003 00).
However, approach visibility minimums of 4000 feet
Runway Visual Range (RVR) or less with precision
electronic approach aids may be permitted. Refer to
OPNAYV Inst. 3722.16. This system provides the visual
direction and roll guidance for alignment of the aircraft
with the runway and final corrections before landing at
night and during low visibility weather conditions.
Approval of plans or requests for deviations shall be
processed as directed in WP002 00.

3. JUSTIFICATION REQUIREMENTS.

Any runway that is equipped with a precision electronic
approach aid such as a precision Instrument Landing
System (ILS), Microwave Landing System (MLS), or
Precision Approach Radar (PAR) but where an ALSF-1
is not practical should qualify for a SALS. The SALS
may be used for approaches without precision electronic
aids (WP003 00) if approved by Naval Air Systems
Command. Criteria to be considered for obtaining
approval for a SALS include:

a. Mission requirements for operations in restricted
visibility conditions.

b. The frequency of occurrence of IFR conditions.

c. Terrain features in the approach areas that do not
provide adequate visual guidance or produce
misleading or deceptive cues to the pilots.

d. Fixed objects or hazards near the approach path
or runway end that could endanger aircraft deviating
from the approach course or undershooting the
runway.

4. ASSOCIATED FACILITIES.

In addition to the electronic approach aids, other airfield
facilities required for use with the SALS should include
the following:

a. The runway should be paved and not less than
150 feet wide. The runway length shall not be
less than 6000 feet, but shorter runway lengths
may be approved for special operating
conditions.

b. The runway should be equipped with the
following:

(1) Precision approach instrument runway
markings (WP004 01),

(2) High-intensity runway edge lights (HIRL)
(WP004 05),

(3) High-intensity threshold lights (WP004 02),
(4) Runway end lights (WP004 04).

c. The approach should have a paved or stabilized
end zone area extending 1000 feet into the
approach area and not less than the width of the
runway. The first 300 feet of this paved or
stabilized area should have the same slope as the
first 1000 feet of the runway. The remainder of
the paved or stabilized area may have a slope of
not more than £1.5 percent.

d. The runway may have an RVR system.

e. If approved, the runway may be equipped with
runway centerline lights (WP004 06) or
displaced threshold lights (WP004 03).

f. Air traffic control should be provided during
normal operating hours.
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5. TYPE OF PROJECT.

These requirements for the SALS shall apply for new
installations; however, these requirements should apply
for projects that replace or upgrade existing SALS
approach light systems. Existing equipment that is in
excess of these requirements may be removed. As an
example, remove the sequence-flashing lights in the end
zone area.

6. GENERAL INFORMATION.
7. SYSTEM DESCRIPTION.

The SALS is a system of light bars and barrettes in the
approach zone immediately ahead of the runway
threshold. The length of a SALS is 1500 to 2300 feet
where terrain or other local conditions prevent an
ALSF-1 installation. The plan of the SALS is shown in
figure 1 and the schedule of lighting equipment is given
table 1. The SALS consists of centerline light barrettes,
sequence flashing lights, 1000-foot  crossbar,
terminating bar, prethreshold wing bars, and threshold
lights. A barrette is three or more lights closely spaced
in a transverse line so that from a distance they appear
as a single short illuminated bar. For the SALS, the
length of a barrette shall not exceed 15 feet and the
center-to-center spacing of the lights shall not exceed 5
feet.

8. OBSTRUCTION CLEARANCES.

The following restrictions apply:

a. No object will be permitted to obstruct the
visibility of any approach light from the viewing
window. As shown in figure 2, the viewing window
is a rectangular area 100 feet above and below and
250 feet left and right of the ideal glide path at 4500
feet before the runway threshold.

b. A light plane or planes (figure 3), in which the
lights of the system are located, are used for
determining obstruction clearances of the approach
lights. The side boundaries of the light plane are
200 feet on each side of the runway centerline
extended. The end boundaries are at the runway
threshold and at 200 feet before the start of the
approach light system. All lines in the plane
perpendicular to the centerline are level. The ideal
light plane is a single horizontal plane through the
runway threshold. If the 1000 feet of runway at the
threshold end is sloped, the first 300 feet of the
paved or stabilized area of the end zone and light
plane for this area shall continue with the same
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slope. The final 700 feet of the paved or stabilized
area may have a slope of not more than 1.5 percent
up or down. From the 1000-foot crossbar to the
beginning of the approach light system, the preferred
light plane is horizontal and will include the 1000-
foot crossbar lights. If the clearance of obstructions
or terrain prohibits using a horizontal light plane,
this plane may be sloped. The slope of this plane
shall not exceed 2 percent up or 1.5 percent down.
The preferred light plane in the area beyond the
1000-foot crosshar is a single plane, but changes in
the slope of the plane are permitted. All light planes
shall start and end at a light station and shall contain
not less than three light stations.

c. No objects except elevated lights of the SALS in
the end zone, should be permitted to extend above
the light planes within the boundaries. All railroads
are considered as objects which extend 23 feet above
the rails. Interstate highways are considered as
objects 17 feet above the highest point of the road
surface. Other highways, public roads, and parking
areas are considered as objects which extend 15 feet
above the surface. Private or military roads are
considered as objects 10 feet or higher except for
airport service roads where all vehicular traffic is
controlled by the airport control tower or have signs
requiring stopping and visual clearance for aircraft
before proceeding and prohibits parking or stopping
between the signs.

d. Every effort must be made to remove or relocate
objects which penetrate the light plane. For objects
which cannot be moved, such as an ILS localizer,
the height must be kept to a minimum and shall be
located as far from the threshold as possible.

e. For objects which are not feasible to remove,
lower, or relocate and cannot be cleared by the
permitted slopes, a waiver may be granted (WP002
00) to exceed the slope limits.

f. Obstruction lights (WP003 10) are required on
all objects protruding through the light plane with
the exception of frangible-mounted elevated lights
of the approach light system.

9. INSTALLATION REQUIREMENTS.

For the details on design and installations of the SALS,
refer to UFC 3-535-02. General requirements for
installation are given in this WP under the discussions
of each type of light.
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Figure 1. Plan for approach light system, SALS
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Fixture Lamp Isolation Transformer™
System Quantity and Type and Specificatior%’ Rating FAA Type
Component Mounting FAA Color and Type Rating AC 150/5345-47
CENTERLINE LIGHTS
Centerline Barrettes 45 L-850E Z White As determined 200W, 20/6.6A L-830-7
1+00 to 9+00 Semiflush AC150/5345-46 by manufacturer 300W, 20/6.6A L-830-11
Centerline Barrettes 30to 70 FAA-E-982 White 300W, 20A 300W, 20/20A L-830-9
10+00 - 15+00 Elevated Q20A/PAR56
or 23+00
Sequence Flashing 6to14 FAA-E-2628, Bluish- As determined Special power unit and control
Lights (SFL) Elevated type 1, or White by manufacturer
FAA AC 150/
5345-51, type
L-849, style E
1000-FOOT CROSSBAR
10+00 Side Bars 16 FAA-E-982 White 300W, 20A 300W, 20/20A L-830-9
Elevated 20A/PAR56
TERMINATING BAR LIGHTS
Side Barrettes 6 FAA-E-982 Red 500W, 20A 500W, 20/20A L-830-13
2+00 Elevated Q20A/PAR56/1
PRETHRESHOLD WING BAR
Side Barrettes 10 FAA-E-982 Red 500W, 20A 500W, 20/20A L-830-13
1+00 Elevated Q20A/PAR56/1
APPROACH THRESHOLD
LIGHTS
Center Section 7or8 L-850D % Grn 180° As determined One or two L-830-7
Threshold Bar Semiflush AC150/5345-46 Red 180° by manufacturer 200W, 20/6.6A
(optional)
Outer Section 0,4,14% - Grn 180° 500W, 20A 500W, 20/20A L-830-13
Threshold Bar Elevated Red 180° Q20A/T20/3
FAA-E-982 Green 500W, 20A 500W, 20/20A L-830-13
Q20A/PAR56/1

Either Military or FAA types may be used, but a single type for each installation is preferred.

Existing installations using MIL-L-26202 lights may continue using these lights for replacement only.
Minimum number of elevated lights for runway widths of 150', 200", and 300 respectively, with an equal number of elevated lights on each side.
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IDEAL TOUCHDOWN POINT

GLIDE PATH
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NOTE: OBSTRUCTIONS SHOULD BE CLEARED SO THAT ALL LIGHTS OF THE APPROACH PATH
WILL BE VISIBLE FROM ANY POINT IN A 200 FT X 500 FT RECTANGLE,
CENTERED ON THE GLIDE PATH, 4500 FT FROM THE THRESHOLD.

Figure 2.

Viewing window for approach lights

<+«—1000FF——»¢—————— 2000 FF
APPROACH LIGHTS NOT TO BE
« ~THRESHOLD MOUNTED ABOVE THIS LINE
+1.5% MAX. +2.0% MAX.
RUNWAY 7y
LEVEL 15 FT MAX.
15 FT MAX.
-1.5% MAX.
-1.5% MAX.

APPROACH LIGHTS NOT TO BE
MOUNTED BELOW THIS LINE

55 FT
MAX.

i

— - -[—

45 FT
MAX.

—

NOTE: THE BOUNDARIES OF THE LIGHT PLANES ARE THE RUNWAY THRESHOLD, 200 FT
AHEAD OF THE END LIGHT STATION, AND 200 FT EACH SIDE OF CENTERLINE.

Figure 3. Light plane limits for elevations of approach lights
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10. TOLERANCES.

The approved tolerances for positioning steady-burning
SALS lights are as follows:

a. Lateral tolerance of a bar is £3 inches.

b. Distance between individual light centers is 1
inch.

c. Height for light centers up to 6 feet is +1 inch.

d. Height for light centers between 6 and 40 is £2
inches.

e. Height for light centers over 40 feet is +3 inches.

f. Tolerance for vertical aiming of light units is
+1.0 degree.

g. Tolerance for horizontal aiming of light unit is
+5 degrees.

h. Longitudinal tolerance for the light bar from the
designated station is £10 feet, except light bars may
be displaced 50 feet to avoid omitting a barrette
where obstructions cannot be removed or cleared by
acceptable clearance planes. Where barrettes must
be located more than 10 feet from the usual station
position, the nearby barrettes may be located to
provide more uniform spacing between barrettes.

11. LIGHT IDENTIFICATION (STATION
LOCATION).

Positions of the lights may be identified by station or
distance. Stations are the longitudinal distances in feet
into the approach zone from the runway threshold. The
runway threshold is station 0+00. An item located 745
feet from the threshold would be at station 7+45. This
item may be located on or off the centerline. Lateral,
vertical, and some longitudinal distances are given in
feet and inches.

12. AIMING CRITERIA.

The beams of all approach lights shall be aimed into the
approach and away from the runway threshold
(figure 1). Some approach threshold lights are
bidirectional and will have the red beam (as runway end
lights) aimed along the runway.

13. All lights, except bidirectional lights with toe-in,
shall be aimed in azimuth with the beam axes parallel to
the extended runway centerline.  Some elevated
threshold lights and some existing semiflush threshold
lights have 3.5 to 4 degrees toe-in toward the runway
centerline which shall be allowed in aiming.
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14. The vertical aiming of the elevated, unidirectional,
steady-burning lights shall be aimed with elevation
angles in accordance with table 2. These aiming angles
are based on a glideslope angle of three degrees. If
other glideslope angles are used, the vertical aiming
shall be adjusted for the difference. The semiflush
lights and the elevated bidirectional threshold lights
have fixed elevation angles for the beams. Some
existing SFL may also have fixed elevation angles for
the beam.

15. ACCESS FOR SERVICING.

Provisions for servicing the SALS system should be
provided by such facilities as access roads, footpaths,
and catwalks.

16. LIGHTING EQUIPMENT.

The lighting equipment for the SALS shall be as given
in table 1 and shown in figure 1.

17. CENTERLINE LIGHTS.
18. DESCRIPTION.

The centerline lights are white, incandescent, steady-
burning lights located in barrettes along the centerline of
the runway. In the end zone semiflush type lights are
used in paved areas but elevated lights may be used in
unpaved areas. In the outer approach area including
those at station 10+00, elevated type lights are used. All
these centerline lights are arranged in 5-light barrettes.

19. LOCATIONS.

(See figure 1.) The centerline lights are located at 100-
foot intervals from station 1+00 to the outer end of the
system. The barrettes are each perpendicular to the
runway centerline. The middle light of each barrette
shall be centered on the runway centerline, except if the
runway has or will be equipped with runway centerline
lights. The middle light will be on a line with the
runway centerline lights (WP004 06). This line may be
offset a maximum of 24 inches to either side of the
runway centerline. The barrettes may be located +10
feet from its base station to avoid local installation
problems. To avoid major obstructions such as roads,
buildings, railroads, and large objects that cannot be
removed, the barrette may be displaced up to 50 feet
from its station. Omit the barrette if larger displacement
is necessary.

If displacement greater than the 10-foot tolerance is
necessary, the adjacent barrette ahead of and behind this
station may be relocated to obtain more uniform
spacing.
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TABLE 2. ELEVATION-SETTING ANGLES FOR SALS ELEVATED UNIDIRECTIONAL LIGHTS

A. Steady-burning type MB-2 and FAA-E-982 lights

Setting Angle Setting Angle
above Horizontal* above Horizontal*
(Degrees) (Degrees)
Station Preferred Permitted Station Preferred Permitted
23400 7.6 7.5 11+00 6.8 7.0
22400 75 7.5 10+00 6.7 6.5
21+00 7.4 7.5 9+00 6.7 6.5
20+00 7.4 7.5 8+00 6.6 6.5
19+00 7.3 7.5 7+00 6.5 6.5
18+00 7.2 7.0 6+00 6.5 6.5
17+00 7.2 7.0 5+00 6.4 6.5
16+00 7.1 7.0 4+00 6.3 6.5
15+00 7.0 7.0 3+00 6.3 6.5
14+00 7.0 7.0 2+00 6.2 6.0
13+00 6.9 7.0 1+00 6.2 6.0
12+00 6.9 7.0 0+00 6.1 6.0

* For approach slopes other than 3 degrees, the setting angles shall be adjusted for the difference.

B. Elevated SFL are all aimed 6 degrees above horizontal.

20. INSTALLATION.

The light fixtures within the centerline barrettes shall be
uniformly spaced between 40 and 42 inches apart. The
light-center heights shall be level. The semiflush lights
shall be mounted on airport marker light bases
imbedded in a concrete foundation for each barrette.
The bases shall be installed to provide the proper height,
horizontal aiming, and level for each light. The
elevated lights shall be mounted on frangible supports
and aimed vertically as shown in table 2. The mounting
of the elevated lights shall be as follows:

a. For heights up to 6 feet, the support shall be
mounted on a frangible coupling for each light. The
support shall be conduit.

b. For light heights between 6 and 40 feet, the
lights shall be mounted on low-impact-resistant
support towers.

c. If the height of the lights is more than 40 feet,
semifrangible  supports  should be  used.
Semifrangible supports have the top 20 feet low-
impact resistant and the bottom section rigid.

21. EQUIPMENT.

The centerline lights use both elevated and semiflush

incandescent light fixtures (table 1 and figures 4 and 5).
For photometric requirements refer to PHOTOMETRIC
REQUIREMENTS the WP. The semiflush lights shall
be installed on light bases. The frangible-mounted
elevated lights use frangible couplings and the proper
length of conduit. The low-impact-resistant and
semifrangible supported lights require type FAA-E-
2702 fiberglass supports, type FAA-E-2690 1500-watt
isolation transformers, type FAA-E-982 lampholders
with failed-lamp shorting devices, and quick-disconnect
cable connectors at the support base for all electrical
wiring.

22. SEQUENCE FLASHING LIGHTS (SFL).
23. DESCRIPTION.

This lighting system consists of the Sequence Flashing
Lights (SFL) and the master control unit. The SFL are
high-intensity blue-white flashing lights usually of the
capacitance-discharge type. The lights are flashed in
sequence starting from the outer or approach end of the
system. The system flashes twice per second with an
interval of 1/60 second between adjacent stations and a
pause before repeating. The SALS uses 6 to 14
elevated, unidirectional SFL. Each SFL system has a
master control unit that provides power for the system,
the trigger signals for the flashing sequence, and the
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monitoring function. The purpose of these lights is to
provide early identification of the approach lighting
system and centerline alignment information during
final approach.

24. LOCATIONS.

One SFL unit shall be located at each centerline light
barrette from station 10+00 to the outer end of the
system (figure 1). These lights shall be not more than 5
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feet from the centerline of the approach light system.
All SFL shall be along the same line on or parallel to the
centerline. If necessary the SFL may be displaced not
more than 5 feet in front of the corresponding centerline
barrette. The master control unit may be located in the
approach lighting vault or other site and shall be not less
than 200 feet from the light system centerline and shall
not be an obstruction.

o

PARS56 LAMPL ' ]

FILTER
IF REQUIRED

LIGHT: TYPE FAA-E-982, ELEVATED,
UNIDIRECTIONAL

ISOLATION TRANSFORMER: 500W, 20/20A,
FAA AC 150/5345-47, TYPE L-830-13

LOCATED AT CENTERLINE BARRETTES
STATIONS 10+00 TO 30+00 AND 1000-FT
CROSSBAR - 300W LAMPS AND ISOLATION
TRANSFORMERS; OUTER TERMINATING
BARRETTES AND PRETHRESHOLD BAR
BARRETTES -- 500W LAMPS AND
ISOLATION TRANSFORMERS

Figure 4. Typical elevated centerline, 1000-foot crossbar, terminating bar and prethreshold lights.
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LIGHT: CENTERLINE SEMIFLUSH

UNIDIRECTIONAL FAA AC 150/5345-46 TYPE L-

850E

LAMP: ONE OR TWO LAMPS, TYPE AS
DETERMINED BY THE MANUFACTURER

ISOLATION TRANSFORMER: 200W, 20/6.6A,
FAA AC 150/5345-47 TYPE L-830-7

ONE FOR TWO LAMPS

300W, 20/6.6A, FAA AC 150/5345-47 TYPE L-
830-11
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Figure 5. Typical semiflush centerline barrette light and 500-foot crossbar light, FAA L-850E

25. INSTALLATION.

The flasher head may be mounted as part of the unit
power supply or separated to allow the proper
positioning of the light. If the centerline lights are
mounted on frangible or low-impact-resistant supports,
the flasher heads are remotely mounted usually by the
same method as are the steady-burning lights. The row
of flasher heads shall be in a line in or just below the
light plane. The preferred height is the same as the
centerline lights for the station. The row of SFL flasher
heads shall be not more than 4 feet below the elevation
of the centerline lights. The flasher heads shall be
aimed with the axes of the beams six degrees above the
horizontal for all stations. The power supply units are
usually mounted at the base of the supports for the
flasher head with the cable length to be not more than
150 feet.

26. EQUIPMENT.

The sequence flashing lighting shall consist of the
master control unit and 6 to 14 SFL (table 1). The SFL
shall be the elevated type (figure 6) which permit the
flasher heads to be located away from the power supply
units. For photometric requirements refer to
PHOTOMETRIC REQUIREMENTS listed in the FAA
AC for the specific fixture. The frangible-mounted SFL
use frangible couplings and a proper length of conduit.

The low-impact-resistant and semifrangible supported
SFL shall be mounted on the same supports as the
centerline lights. The wiring to these lights shall use
quick-disconnect cable connectors at the base of the
support. The SFL system shall provide one of three
intensities as selected. The master control unit shall
provide the power at the selected intensity and the
trigger signal for each of the SFL. The control of the
SFL shall be interlocked with the steady-burning lights
so the SFL cannot operate unless the steady-burning
lights are operating. Refer to APPROACH LIGHTING
CONTROLS this WP.

27. 1000-FOOT CROSSBAR.
28. DESCRIPTION.

The 1000-foot crossbar consists of a bar of elevated,
white, steady-burning lights on each side of the
centerline light barrette at station 10+00. The purpose
of this light crosshar is to indicate to the approaching
pilot that the runway threshold is 1000 feet away. It
also serves as a visual roll attitude reference to assist in
keeping the aircraft level during final approach.
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29. LOCATION.

The 1000-foot crossbar is normally located at station
10+00 (figure 1). The lights of the crossbar are located
in line with the lights of the centerline barrette at this
station. These lights, including the centerline lights,
form a bar of lights 100 feet long that is symmetrical
about the SALS system.

30. INSTALLATION.

The 1000-foot crosshar uses elevated lights only, but it
is also the terminal for the end zone light plane. If the
end zone light plane is too low for mounting the
elevated lights, the height of the 1000-foot crossbar
lights shall be at the minimum height of the fixture
above the end zone plane at this station. The outer
approach lighting plane shall be through the light
centers of the 1000-foot crossbar lights. All lights of

FLASHER HEAD
«

LIGHT: SEQUENCE FLASHING, ELEVATED,
FAA-E-2628, OR FAA AC 150/5345-51,
TYPE L-849M STYLE E.

LAMP: PAR56, FLASH TUBE,
TYPE AS DETERMINED BY
MANUFACTURER
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the 1000-foot crossbar, including the centerline barrette,
shall be at the elevation of this line. The 1000-foot
crossbar shall have 8 lights on each side at 5-foot
spacing starting 15 feet from the approach lighting
centerline (figure 1). The crossbar shall be
perpendicular to the centerline. The lights shall be
mounted on frangible couplings or low-impact-resistant
supports. The aiming of these crossbar lights shall be
the same as for the centerline barrette lights at this
station.

31. EQUIPMENT.

The 1000-foot crossbar lights are elevated, white,
unidirectional light fixtures (table 1 and figure 4). For
photometric requirements refer to PHOTOMETRIC
REQUIREMENTS listed in the FAA AC for the
specific fixture.

POWER OR INTERFACE UNIT

7l

DIMENSIONS ARE FOR REFERENCE ONLY

OUTLINE DIMENSIONS

POWER OR INTERFACE UNIT:
TYPE AS DETERMINED BY
MANUFACTURER

MASTER CONTROLLER:
(NOT SHOWN) AS DETERMINED
BY MANUFACTURER

LOCATION: ONE AT EACH CENTERLINE
BARRETTE, STATIONS 10+00 TO 30+00

Figure 6. Typical sequence flashing light (SFL)
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32. TERMINATING BAR.
33. DESCRIPTION.

The terminating bar lights indicate the end of the
approach light system and start the transition to the
runway light system. The red side-barrette lights are
used to show that the area is unsafe for touchdown.
This bar also serves as a visual roll attitude reference to
assist the pilot in keeping the aircraft level. The
centerline barrette is part of the centerline lights, but
also forms part of the terminating bar.

34. LOCATION.

The terminating bar lights are 200 feet into the approach
area at station 2+00 (figure 1). The 5-light barrette
across the approach lighting centerline is part of the
centerline lights. The innermost lights of the 3-light
barrettes shall be 36 feet from the centerline of the
approach light system.

35. INSTALLATION.

The 3-light barrettes on each side of the centerline shall
be elevated lights with 5-foot spacings, and the light
centers may be at the minimum height above the end
zone light plane. The lights of the 3-light barrettes shall
have the beams parallel to the runway centerline in
azimuth and shall be aimed vertically as shown in
table 2 for this station.

36. EQUIPMENT.

The lights are red, unidirectional, elevated lights
(table 1). These lights are shown in figure 4. These
lights shall use red filters. For photometric
requirements refer to PHOTOMETRIC
REQUIREMENTS listed in the FAA AC for the
specific fixture. Frangible couplings are required for
these lights.

37. PRETHRESHOLD WING BAR LIGHTS.
38. DESCRIPTION/LOCATION.

The prethreshold wing bar lights (also called wing bar
lights) are located 100 feet into the approach zone
(station 1+00) from the runway threshold. The two bars
consist of 5-light barrettes with a barrette on each side
of the centerline. The inner light of each barrette shall
be 75 feet from the centerline.

39. INSTALLATION.

The prethreshold wing bar lights shall be in a line
perpendicular to the approach light centerline with the
lights spaced at 3.5-foot intervals (figure 1). These
elevated lights may be above the light plane to avoid
having part of the light below the surface of the blast
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pad. The height of the lights above the light plane shall
be not more than the minimum mounting height of the
fixture. These lights shall have the beams parallel to the
runway centerline in azimuth and shall be aimed
vertically as shown in table 2.

40. EQUIPMENT.

The prethreshold wing bar lights are red, elevated,
unidirectional light fixtures (table 1). These light are
shown in figure 4. For photometric requirements refer
to PHOTOMETRIC REQUIREMENTS listed in the
FAA AC for the specific fixture. Frangible couplings
are required for mounting these lights.

41. APPROACH THRESHOLD LIGHTS.
42. DESCRIPTION.

The approach threshold lights are those threshold lights
which are powered by the approach lighting circuits.
These lights are located only at the approach threshold
between the lines of runway threshold lights (see
figure 1). These approach lights should be in line with
the runway threshold lights (WP004 02 or WP004 03).
The lights are unidirectional but may use bidirectional
fixtures emitting green light toward the approach and
red light toward the runway. Both semiflush and
elevated lights are used. The purpose of the approach
threshold lights is to augment the runway threshold
lights for marking the beginning of the runway. The red
beams of bidirectional lights serve as runway end lights
to mark the rollout end of the runway for landings from
the opposite direction or the beginning of the runway
for taking off.
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LIGHT: THRESHOLD/RUNWAY END,
SEMIFLUSH, BIDIRECTIONAL, FAA AC LAMPS: TWO 175W TO 200W,

150/5345-46, TYPE L-850D, COLOR: 6.6A, TYPE AS DETERMINED 1IN
GREEN/RED BY MANUFACTURER Jv'

AS DETERMINED BY THE MANUFACTURER,
DICHROIC FILTERS MAY BE USED.

ISOLATION TRANSFORMER: TWO, 200W,
FAA AC 150/53450-47, TYPE L-830-7.

FILTERS: ONE GREEN AND ONE RED, TYPE Q

<+—17.25 INDIA——»|

DIMENSIONS ARE FOR REFERENCE ONLY
A. BIDIRECTIONAL LIGHT

LIGHT: THRESHOLD, SEMIFLUSH,
UNIDIRECTIONAL, FAA AC 150/5345-46, TYPE L-
850E, COLOR: GREEN

FILTERS: GREEN, TYPE AS DETERMINED BY THE
MANUFACTURER. DICHROIC FILTERS MAY BE
USED.

LAMPS: ONE 200W OR TWO 150W, 6.6A, TYPE AS
DETERMINED BY THE MANUFACTURER.

ISOLATION TRANSFORMER: ONE 200W, 20/6.6A, 1IN
FAA AC 150/5345-47, TYPE L-830-7. v v
A
OR FOR TWO LAMPS A
‘ 0.75IN-1.25IN
= F

ONE 300W, 20/6.6A, FAA AC 150/5345-47, TYPE L- |
830-11 <«—1231INDIA—>»

<+—17.25 INDIA———»

DIMENSIONS ARE FOR REFERENCE ONLY
B. UNIDIRECTIONAL LIGHT

Figure 7. Typical semiflush approach threshold lights, type FAA L-850D or L-850E
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LIGHT: THRESHOLD ELEVATED, L-862E
BIDIRECTIONAL,
GREEN/RED

LAMP: BY MANUFACTURER
FILTER: GREEN 180°, RED 180°
ISOLATION TRANSFORMER: FAA AC

150/5345-47 TYPE L-830
SIZE ACCORDING TO LAMP TYPE

LOCATED AT APPROACH THRESHOLD BAR -

OUTER SECTIONS OF INBOARD LIGHTS
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@

12"

DIMENSIONS ARE FOR REFERENCE ONLY

Figure 8. Typical bidirectional, elevated approach threshold light

43. INSTALLATION.

The approach threshold lights shall be installed in line
with the runway threshold lights. The approach
threshold lights shall be equally spaced between the
innermost lights of the runway threshold lights except a
gate 35 feet each side of the runway centerline may be
without lights. The spacing shall be not more than 10
feet. The line of threshold lights shall be at right angles
to the runway centerline. If approach threshold lights
are installed in the center section gate, unidirectional
semiflush lights shall be used. At light positions 36 feet
or more from the centerline, the lights may be elevated
or semiflush types. The semiflush lights shall be
mounted on light bases with the top of the base below
the runway surface as recommended by the
manufacturer. The lights shall be level with the axes of
the beams parallel in azimuth to the runway centerline.
The elevated lights shall be mounted on frangible
couplings and leveled and may be unidirectional or
bidirectional types. If the type of lights used have the
toe-in, the toe-in of these lights shall be towards the
runway centerline with equal angles for both beams.
The elevated lights may extend above the light plane,
but the height shall be not more than the minimum
mounting height for the fixtures.

44, EQUIPMENT.

The approach threshold lights are as required in table 1.
If used, these shall be approximately 8 semiflush lights
(figure 7). If bidirectional lights are used, green filters
are required for the threshold light beams and red filters
for the beams toward the runway. Unidirectional lights
shall have green filters. Dichroic filters may be used.
The lamps are the type determined by the manufacturer.
The number of elevated lights will vary with the width
of the runway, but for a 200-foot wide runway there
shall be approximately 4 additional lights. These
elevated lights may be either unidirectional lights
(figure 4) or bidirectional lights (figure 8). The
bidirectional elevated lights shall have green and red
filters and unidirectional lights shall have green filters.
These elevated lights shall be mounted on frangible
couplings.
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PILOT RELAY
ASSY

TO POWER i i

CT

CIRCUIT CIRCUIT CIRCUIT

PROTECTIVE PROTECTIVE PROTECTIVE

DEVICES DEVICES DEVICES
[ _____________ — e — — — — — | — — — — —
[

v v
REGULATOR REGULATOR REGULATOR SFL MASTER
ASSY ASSY ASSY CONTROLLER
\ 4 L v L v i

v
SFL

—c

APPROACH LIGHT AREA

Figure 9. Block diagram - approach light circuits

45. PHOTOMETRIC REQUIREMENTS.

46. All the approach lights shall be unidirectional lights
except the inboard threshold lights may be bidirectional
lights as combination threshold and runway end lights.
The axes of the beams shall be parallel to the runway
centerline in azimuth, except the elevated inboard
threshold lights, if bidirectional, may be toed-in towards
the runway centerline at not more than 4.5 degrees. For
elevation of the beam axis, refer to AIMING
CRITERIA, this WP. The color of the emitted lights
shall be in accordance with ICAO, Annex 14, Vol. 1,
App. 1 as follows:

a. Centerline and 1000-foot crosshar lights -
aviation white,

b. Terminating side barrettes and prethreshold wing
bars lights - aviation red,

c. Threshold lights - aviation green,

Sequence flashing lights (SFL) - white or bluish-white
which may not meet aviation white requirements.

47. Intensity Of Steady-Burning Lights.

The intensity of these lights shall be variable in five
steps of 100, 20, 4, 0.8, and 0.2 percent of rated
intensity for the steady-burning lights.
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48. Intensity of SFL.

The intensities of these lights shall be progressively
variable in three steps of 100, 10, and 2 percent of the
rated intensity of the SFL. Each SFL light at the rated
intensity setting shall provide an effective intensity of
not less than 15,000 candelas at the following five
points: the beam axis, plus and minus 15 degrees
horizontally, and plus and minus 5 degrees vertically.
The SFL system shall flash twice per second with the
duration of the effective portion of the flash between
250 and 5500 microseconds. The SFL shall flash
sequentially towards the runway thresholds at intervals
of 1/60 second between adjacent stations and a pause
before repeating.

49. POWER AND CONTROLS.
50. POWER SOURCES.

The primary source of power for the SALS approach
light system is usually from commercial electrical
power sources via appropriate distribution transformers
(WP009 00). Since the use of the approach lights is
critical for air operations, a secondary or emergency
power source is provided (WP009 01). This emergency
power source is usually an engine-generator set. An
automatic transfer, which switches to the emergency
power source preferably in less than 15 seconds when
the primary power source fails, shall be provided.

51. SYSTEM POWER.

The SALS incandescent steady-burning lights are
powered by three series circuits (figure 9). Each series
circuit consists of a constant-current regulator, power
cables, and isolation transformers. The constant-current
regulators (WP009 02) shall be 30KW or 50KW size
with 5-step intensity settings. These regulators shall be
located in the regulator room of the approach lighting
vault. The cables shall be types appropriate for
overhead and underground installation. Lights shall be
equipped with series isolation transformers of the proper
type. The light circuits may be interleaved to provide
lights throughout the system if one circuit should
become inoperative. Power to the SFL shall be from the
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primary or emergency source through suitable
distribution transformers and the master control unit.
Multiple type circuits supply the power to each light
(WP009 04).

52. APPROACH LIGHTING CONTROLS.

The SALS approach lights shall be remotely controlled
from the airfield lighting control panel (WP009 05) in
the air traffic control tower and the approach lighting
vault. The steady-burning lights are controlled as one
unit for operating the lights and for selecting any of five
intensity settings. The sequence flashing lights have a
separate control for switching but can be operated only
when the steady-burning lights are operating. The three
intensity settings shall also be interlocked with the
steady-burning light intensity as follows:

a. The SFL shall be on high intensity only if the
steady-burning lights are on intensity steps 4 or 5.

b. The SFL shall be on medium intensity only if the
steady-burning lights are on intensity step 3.

c. The SFL shall be on low intensity only if the
steady-burning lights are on intensity steps 1 or 2.

53. APPROACH LIGHTING VAULT.

Each SALS approach light system should be provided
with an approach lighting vault to house the power and
control equipment. This vault should have three or
more compartments containing the following:

a. The lighting control compartments.

b. The generator room with the emergency engine-
generator set and the automatic power transfer
equipment.

c. The regulator room with the constant-current
regulators, distribution transformers, and major
switching components. The size of this room should
allow space for additional regulators and equipment.

The SFL master control unit may be located in the
regulator room or it may be located separately at a more
convenient location.
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1. GENERAL INFORMATION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
obstruction markings. The purpose is to provide visual
identification of objects which are potentially hazardous
to safe air navigation and to warn airmen of their
presence during daylight hours. These requirements
shall be used to mark objects which are new or
unmarked where investigation has determined they are
hazards to air operations. Existing obstruction markings
may continue in service until repainting is necessary.
Deviations from these requirements shall be approved
using the procedures of WP002 00 and also obtaining
approval of the Federal Aviation Administration (FAA).

3. IDENTIFYING OBSTRUCTIONS.

Obstructions are usually objects that extend above the
air safety clearance surfaces established for the airfield.
For these clearance requirements refer to NAVFAC P-
80.3 and FAA FAR Part 77. The FAA has primary
responsibility for identifying obstructions. FAA
investigation may determine that objects which do not
penetrate any safety clearance surface are obstructions.
Such objects are usually isolated and have heights more
than 200 feet above the terrain. Also the FAA
investigation may find that objects which penetrate the
safety clearance surfaces do not require obstruction
marking. Any object which has been identified as an
obstruction shall be treated as follows:

a. Remove the object if practical.

b. Reduce the height of the object below the hazard
level.

c. Mark the object as an obstruction.

d. High- or medium-intensity white obstruction
lights for daytime. (See WP003 10.)

4. JUSTIFICATION REQUIREMENTS.

Obstruction removal or marking may or may not be the
responsibility of the Airfield. The owner of the facility
or property usually is required to provide and maintain
the obstruction markings. The Airfield’s responsibility
for marking obstructions may include the following:

a. All obstructions on the Airfield.

b. Navigation installations or facilities that are
obstructions and are located off the Airfield

property.

c. Structures or natural objects that existed before
the Airfield was installed or before the change in
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operational procedures that results in the object
being classified as an obstruction.

5. RELATED FACILITIES.

The only airfield visual aids related to the use of
obstruction  markings are obstruction lighting
(WP003 10). However, certain lights and facilities for
visual aids may be obstructions and require obstruction
marking.

6. COORDINATION WITH THE FAA.

The Federal Aviation Administration (FAA) has
responsibility for promoting air safety. For primary
guides for obstruction marking refer to FAA AC
70/7460-1. All Government agencies and organizations
are required to be in compliance with these
recommendations. Therefore, the latest issue of the
Advisory Circular shall be used to determine the
minimum requirements in designing and installing
obstruction markings. The determination of which
objects are obstructions or hazards to air operations
should be coordinated with the FAA Regional Office. If
the obstruction presents special problems in marking, a
further determination may be made with the FAA on
whether the marking can be modified or a deviation
from the standard is permitted. Modifications or
deviations of markings which may be approved are as
follows:

a. Marking only a portion of the object. An
example is only the upper portion of the object
above the terrain or surrounding objects requires
marking.

b. No marking is required. The location with
respect to terrain or other objects or the conspicuity
of the object makes marking the obstruction
unnecessary.

c. Modifying the marking pattern. The shape or
height of the obstruction may be such that modifying
the marking pattern will be more effective and more
practical to install.

d. Dimensions of patterns.
e. Colors.

f. Use of high- or medium-intensity white
obstruction lights instead of marking.

7. DESCRIPTION.
8. GENERAL.

The details for obstruction markings requirements are
given in FAA AC 70/7460-1 and shall be followed. The
descriptions given here are only for general information
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which is not likely to be changed by revisions of the
Advisory Circular. The markings for different types of
obstructions may vary depending on the nature of the
object and its location. The types of markings or
markers used for obstructions are as follows:

a. Painted markings,

b. Markers,

c. Vehicle markings.
9. PAINTED MARKINGS.

Most obstructions are marked by painting the surface.
The obstruction marking colors are aviation surface
orange chip #12197 and aviation surface white chip
#17875 as specified by FED-STD-595. Other colors
sometimes used are yellow, black, red, and aluminum.
Enamel paint is often used but other types of paint may
be suitable depending on the surface and material.
Painted surfaces change color with time, and repainting
is necessary whenever the change in color, scaling, or
chipping is noticeable. Patterns of various types are
used for painted surface markings of obstructions.
Normally, the size and shape of the obstruction will
determine the pattern to be used.

10. Solid Patterns.

Obstructions, for which the projections on any vertical
plane has both horizontal and vertical dimensions less
than 10.5 feet, shall be a solid pattern. The color shall
be aviation surface orange.

11. Alternate Color Bands.

Obstructions which are basically tall and narrow shall
be painted with alternate bands of aviation surface
orange and aviation surface white (figure 1). These
types of obstructions include:

a. Radio and television towers.

b. Supporting structures for overhead transmission
lines and cables.

c. Utility poles.
d. Smokestacks and chimneys.

e. Skeletal framework for storage tanks and similar
structures.

f. Structures which appear narrow from some
views.

g. Wind turbine generator support structures
including the nacelle or generator housing.

h. Buildings with horizontal siding.
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There shall be not less than seven bands of equal width
with the end bands orange in color. The width of the
bands shall be not less than 1.5 feet or greater than 100
feet. The bands shall be perpendicular to the vertical
axis of the obstruction. Alternate color bands may be
used for long, narrow obstructions which have the major
dimension horizontal instead of vertical. The bands
shall be perpendicular to the long axis of the object.
Skeletal framework objects shall be painted on all
surfaces, both inner and outer, to increase the
effectiveness.

12. Checkerboard Patterns.

Obstructions which are large in both dimensions and
normally continuous surfaces should be marked with a
checkerboard pattern of alternate rectangles of aviation
surface orange and aviation surface white (figures 2
and 3). Examples of obstructions for which this pattern
is used include:

a. Buildings.

b. Water, gas, chemical, and grain storage tanks,
excluding skeletal framework.

c. Structures which appear broad horizontally with
the horizontal dimensions not less than 10.5 feet.

The sides of the checkerboard rectangles shall be not
less than 5 feet or more than 20 feet. Whenever
possible the corner surfaces of the checkerboard shall be
orange in color. Curved or odd shapes may require the
shape of the rectangles to be modified to fit the surface.

13. Teardrop Patterns.

Spherical shaped storage tanks with a single pedestal
support may be painted with a teardrop striped pattern
(figure 4), instead of the checkerboard pattern. The
color of the stripes shall be alternate aviation surface
orange and aviation surface white. The stripes shall
extend from the top center of the tank to its supporting
pedestal. The width of the stripes shall be equal and
shall be not less than five feet nor more than 15 feet at
the greatest girth of the tank. If it is desirable to paint
the name of the community on the side of the tank the
stripe pattern may be broken with a maximum height of
3 feet to serve this purpose.
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Figure 1. Examples of alternate color bands obstruction markings
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Figure 2. Examples of checkerboard pattern obstruction markings
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Figure 3. An example of checkerboard pattern obstruction marking on a rounded surface
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Figure 4. An example of teardrop or beachball pattern obstruction markings
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14. MARKERS.

Markers should be used to mark obstructions where it is
impractical to mark the obstruction by painting.
Markers may also be used in addition to painted
markings if such markers may improve the conspicuity
of the obstruction. These markers shall be displayed in
conspicuous positions on or adjacent to the obstructions
so as to retain the general definition of the obstruction.
These markers shall be distinctively shaped to avoid
being mistaken for markers for other purposes. The
markers should not increase the hazard which they
mark. The two types of obstruction markers used are:

a. Spherical markers.
b. Flag markers.
15. Spherical Markers.

Spherical obstruction markers are normally used to
identify overhead wires. Often these overhead wires are
not above the airspace safety clearance surfaces but are
considered a hazard because of the location and
difficulty in seeing the wires. The spherical markers
should be not less than 36 inches in diameter and shall
be not less than 20 inches in diameter and should be
solid aviation surface orange in color. In some cases the
color may be yellow or white. The top of the markers
shall not be lower than the highest wire. The markers
shall be displayed at equal intervals of not more than
200 feet. For wires in critical areas near runway ends,
closer intervals should be used. If the markers can be
installed on more than one wire, the markers may be
placed alternately on the wires at the standard intervals
to distribute the weight and wind loading on the wires.
These markers may be shapes other than spherical
provided the projected area of such markers are not less
than that presented by the sphere. Alternating color
schemes can provide more conspicuity against
variations in background.

16. Flag Markers.

Flags may be used to mark obstructions when it has
been determined that the use of painted surfaces or
spherical markers is impractical. Temporary
construction equipment, cranes, derricks, and drilling
rigs are examples; but catenaries must use spherical
markers. The flag markers shall be rectangular in shape
and have stiffeners to keep them from drooping in calm
wind. The color of flag markers may be solid aviation
surface orange, triangular aviation surface orange and
aviation surface white, forming a rectangle not less than
2 feet on each side, or checkerboard aviation surface
orange and aviation surface white. The flag markers
shall be displayed around, on top of, or around the
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highest edge of the obstruction. When flag markers are
used to mark extensive obstructions or closely grouped
obstruction the spacings shall be approximately 50 feet
apart. The supports for the flags shall keep them free of
the ground, vegetation, or nearby surfaces without
increasing the hazard of the obstruction.

17. VEHICLE MARKINGS.

Vehicles used in the aircraft operational areas of the
airfield shall be painted and marked as recommended by
FAA Advisory Circular AC 150/5210-5.

18. INSTALLATIONS.
19. INSTALLATION REQUIREMENTS.

For details for installing the obstruction markings and
markers refer to FAA AC 70/7460-1.

20. EQUIPMENT AND MATERIALS.

Obstruction markings by painting requires only the
paints of the colors specified and the materials and
equipment used in preparing the surfaces and applying
the paint. Commercial paints appropriate for the
surfaces and conditions of exposure shall be used.
Obstruction markers, either spherical or flags, may be
obtained from commercial sources or fabricated locally.

21. POWER AND CONTROLS.

22. Obstruction markings do not require electrical
power or control.
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Record of Applicable Technical Directives

1. GENERAL INFORMATION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
obstruction lighting.  The purpose of obstruction
lighting is to provide visual identification of objects at
night, or in some cases in day times, which are
potentially hazardous to air navigation. These
requirements shall be used to light obstructions when an
investigation has determined that the object is a hazard
to air operations or when replacement of existing
obstruction lights is required. EXxisting obstruction
lighting may continue to be used if serviceable.

3. JUSTIFICATION REQUIREMENTS.

Any object that projects above the airspace safety
clearance surfaces and has been determined to be an
obstruction or a hazard shall be lighted.  For
determining these clearances refer to NAVFAC P-80.3
and FAA FAR Part 77. Objects determined to be
obstructions or hazards should be considered for action
as follows:

a. Removal of object if practical.

b. Lowering the objects below the height
considered to be an obstruction or hazard.

c. Lighting the object as an obstruction.

Hazards are objects which do not project through an
airspace safety clearance surface but should be marked
as obstructions, especially if the height is more than 200
feet above the surrounding terrain, because they are
potential hazards to air operations. The obstructions
which are the responsibility of the Navy for lighting
include the following:

a. All obstructions on the Air Station.

b. Navigation installations or facilities that are
obstructions which may be located elsewhere than
on the Air Station property.

c. Natural objects or structures which existed
before the Air Station or before a change in
procedures that resulted in the object being
classified as an obstruction.

The approval of deviations from these requirements
shall follow the procedures of WP002 00.

4. RELATED FACILITIES.

The only airfield visual aids related to the use of
obstruction lighting are obstruction markings (WP003
09). Normally, objects requiring obstruction markings
also require obstruction lighting including certain lights
and facilities for visual aids.

5. COORDINATION WITH THE FAA.

The Federal Aviation Administration (FAA) has
responsibility for promoting air safety. For primary
guides for obstruction lighting refer to FAA Advisory
Circular 70/7460-1. The latest issue of the above
Advisory Circular shall be used to determine the
minimum requirements in designing and installing
obstruction lighting.  The determination of which
objects are obstructions or hazards should be
coordinated with the FAA Regional Office. If the
obstruction presents special problems in lighting, a
further determination may be made with the FAA on
whether the lighting can be modified or a deviation
from the standard is permitted. Approval for these
modifications or deviations which may be approved are
as follows:

a. Lighting only a portion of the object. Example:
Only the upper portion of the object above the
terrain or surrounding objects requires lighting.

b. No lighting required. Example: The location
with respect to terrain or other objects or the
conspicuity of the obstruction makes lighting the
obstruction unnecessary.
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c. Modifying the lighting configuration. Example:
The shape or height of the obstruction may be such
that modifying the lighting configuration will be
more effective or more practical.

d. Using an alternate system. Example: A high-
intensity flashing white light system may be more
effective.

6. DESCRIPTION.
7. GENERAL.

For details of obstruction lighting requirement refer to
FAA AC 70/7460-1. The descriptions given here are
for general information and guidance that is not likely to
be changed by revisions to the FAA Advisory Circular.
The lighting for different types of obstructions may vary
depending on configuration of the object and its
location. The obstruction light systems commonly used
at Navy airfields are the red obstruction lights and
flashing red beacons; however, the FAA Advisory
Circular permits other systems to be installed. One of
the alternate systems may be more effective for some
types of obstructions such as very tall towers and
smokestacks and long spans of overhead power cables
or transmission lines.

8. RED OBSTRUCTION LIGHTING SYSTEM.

The red obstruction lighting system consists of steady-
burning red lights, flashing red beacons, or a
combination of these lights used during hours of
darkness and limited daytime conditions. Painted
markings (see WP003 09) provide identification in
usual daytime hours.  Steady-burning lights are
continuously lighted, omnidirectional lights and beacons
are flashing omnidirectional lights. The configuration,
type, and number of lights depends on the height and
type of obstruction to be identified and on its
surroundings. For objects less than 150 feet in height
only steady-burning lights mounted at the top are used.
For objects more than 150 feet in height a combination
of one or more beacons and one or more levels of
steady-burning lights are used. For each required
lighting level not less than one beacon or two lights
shall be visible at any azimuth angle and at all approach
angles. Some obstructions may require several lights or
beacons at each level. Some large-sized obstructions
which need more conspicuous lighting or longer range
identification may use the 24-inch rotating beacon with
red lenses.
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9. HIGHER INTENSITY
LIGHTING SYSTEMS.

Some obstructions require higher intensity lighting to
provide identification and adequate clearance of the
object in restricted visibility, especially during daylight
hours. These objects are typically tall antenna towers,
transmission lines, and tall stacks or chimneys.
Flashing higher intensity obstruction lighting systems
which may be more effective and more economical to
install and maintain are permitted. These lighting
systems include the following:

OBSTRUCTION

a. High-intensity white obstruction lights. Flashing
high-intensity white lights provide greater visual
range during daylight hours and have reduced
intensities for twilight and night operations. These
lights are used mostly for structures 500 feet or more
in height or on supports for transmission lines with
long spans. The distinctive flashes provide good
identification and in some cases surface markings
may be omitted. Multiple fixtures may be necessary
to provide coverage in all directions of azimuth.

b. Medium-intensity white obstruction lights.
Structures less than 500 feet in height may use
flashing medium-intensity white lights instead of
orange and white paint or other lighting systems.
The intensity of these lights shall be automatically
reduced to the selected value for twilight and
nighttime operation. These medium-intensity white
lights are not recommended for structures less than
200 feet above ground level.

c. Dual red and higher-intensity white lights. A
combination of steady-burning and flashing red
lights for night operations and higher-intensity
flashing white lights for daytime operations may be
used for some structures. With this dual system the
painted markings may be omitted.

10. TEMPORARY OBSTRUCTION LIGHTING.

Where an obstruction to air navigation is presented
during construction of a structure or other temporary
object, temporary obstruction lighting, similar to that
recommended for a permanent installation, shall be
installed and operated. Temporary obstruction lighting
is required for cranes and construction equipment as
well as the structure. At least two lights should be
installed at the uppermost part of the structure or object
to ensure unobstructed viewing of at least one light by a
pilot on a potential collision course. The temporary
lights should be similar to those recommended by the
FAA study for a permanent installation (red, medium-
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intensity white, or high-intensity white lights) during
periods of darkness. For daytime marking, flags may be
used instead of painted markings or red lights, but for
medium- or high-intensity flashing lights, the lights
should be operated 24 hours per day. As the height
increases past each level for lights, two or more
temporary lights shall be installed at the higher level.
Temporary obstruction lighting may be one of the
following:

a. Red steady-burning lights.
b. Red flashing beacons.
c. High-intensity white flashing obstruction lights.

d. Medium-intensity white flashing obstruction
lights.

11. NONSTANDARD LIGHTS.

Obstruction lights other than those described may be
used if approved by FAA. Such lighting installations
shall provide equal intensity to that specified for
approved obstruction light assemblies in all angles of
azimuth and elevation. The nonstandard lights should
provide the same color and flash characteristics with
equal or greater dependability as approved lights.
Moored balloons, chimneys, church steeples, and
similar obstructions may be floodlighted by fixed
projectors installed at three or more equidistant points
about the base of the obstruction. The average
illumination over the top one-third of the obstruction
shall be not less than 15 foot candles.

12. VEHICLE OBSTRUCTION LIGHTING.

Vehicles or mobile equipment operating within the
aircraft traffic areas other than aprons are considered
obstructions or hazards and shall be lighted. For these
vehicle lighting requirements refer to FAA Advisory
Circular 150/5210-5. Fire and rescue vehicles should
have flashing red or combination red and white beacons.
Service vehicles shall have flashing (rotating) yellow
beacons. Ambulances lighting shall be in accordance
with Federal Specification KKK-A-1822.

13. INSTALLATIONS.
14. INSTALLATION REQUIREMENTS.

For details on installing obstruction lighting refer to
FAA AC 70/7460-1. Typical examples of obstruction
lighting are shown in figures 1, 2, and 3.
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15. EQUIPMENT.
16. FIXTURES.

The approved equipment for the obstruction lighting is
given in table 1. Typical fixtures for red obstruction
lighting are shown in figure 4 and for white obstruction
lights in figure 5.

17. PHOTOMETRIC CHARACTERISTICS.

The light emitted by the obstruction lighting fixtures
shall have the following photometric characteristics:

a. Colors. The colors of obstruction lights shall be
as follows:

(1) Steady-burning red lights and the red flashing
beacons shall be aviation red in accordance
with specification ICAO, Annex 14, Vol. 1,
App. 1.

(2) High-intensity and medium intensity flashing
white lights shall be aviation white in
accordance with ICAO, Annex 14, Vol. 1,
App. 1 or xenon gas discharge white.

(3) Vehicle flashing beacons shall be aviation
red, aviation white, or aviation yellow, as
required, in accordance with ICAQO, Annex
14, Vol. 1, App. 1.

b. Flash  Characteristics. The  flashing
characteristics of obstruction lights shall be as
follows:

(1) Steady-burning red lights shall operate
continuously except some installations may
flash these lights simultaneously with the red
beacons.

(2) The red beacons shall flash simultaneously.
Incandescent beacons flash rate shall be
between 20 and 40 flashes per minute.
Discharge type beacons rate shall be 40
flashes per minute. Discharge type beacons
rate shall be 40 flashes per minute. The
duration of emitted lights shall be between 50
and 67 percent of the cycle.
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THE NUMBER OF
LIGHTS REQUIRED
DEPENDS ON THE
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Figure 1. Example of obstruction lighting for objects of height up to 350 feet.
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Figure 2. An example of obstruction lighting for large tanks on open structure supports of height between 150 feet and

350 feet
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Figure 3. Examples of obstruction lighting for towers and stacks of height between 350 feet and 700 feet
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a. SINGLE STEADY-BURNING LIGHTS, i
FAA-AC 150/5345-43 TYPE L-810 :

dn )
@

b. DOUBLE STEADY-BURNING LIGHTS
FAA AC 150/5345-43 TYPE L-810

c. FLASHING BEACONS, FAA AC 150/5345-43

L-864, OR MIL-L-6273 TYPE G-1
TWO 700W 120V TYPE 700PS40P LAMPS

Figure 4. Typical red obstruction lights
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Table 1. SCHEDULE OF EQUIPMENT FOR OBSTRUCTION LIGHTING .Y

Power Transformer or Comments

Purpose Lamp Rating FAA Type
Type of Fixture and Type Rating AC150/5345-47
Steady-burning red lights.
FAA AC 150/5345-43, 125W 120V 6.6/6.6A 100W for single light L-830-4
Type L-810 125 A21/P 6.6/6.6A 200W for double light L-830-6
Flashing red beacon, medium intensity.
MIL-L-6273 Two 700W 120V
type G-1 700PS40P
or FAA AC 150/ Two 700W 120V Includes flasher unit.
5345-43, type L-864 700PS40P

High-intensity, flashing white light.

FAA AC 150/5345-43,
Type L-856, L-857

Medium-intensity, flashing, white system, dual system, or appurtenance light, omnidirectional.

FAA AC 150/5345-43,
Type L-865, L-866

As determined by
manufacturer.

As determined by
manufacturer.

Vehicle obstruction beacon, rotating, flashing.

Red and white or red
only commercial
Yellow only, commercial

Y Number of units varies with type and height of obstruction.

As determined by
manufacturer.

Controller unit includes flasher and power supply.

Controller unit includes flasher and power supply.
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HIGH-INTENSITY WHITE
OBSTRUCTION LIGHT,
FAA AC 150/5345-43,
TYPE L-856.

MEDIUM-INTENSITY WHITE
OBSTRUCTION LIGHT,

FAA AC 150/5345-43

TYPE L865, L866

Figure 5. Typical white obstruction lights
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Table 2. REQUIRED EFFECTIVE INTENSITIES OF OBSTRUCTION LIGHTS

Intensity Minimum Minimum Intensity
step Beamspread Vertical Horizontal Peak
(degrees) (degrees) (candelas)
Steady-burning red lights
Full 10 360 30-150
Flashing red beacon, medium intensity
Full 3 360 2,000 £25%
Flashing white beacons, medium intensity
Day/Twilight 3 360 20,000 +25%
Night 3 360 2,000 +25%
High-intensity flashing white lights, towers and stacksY
Day 3to7 360 270,0000 +25%
Twilight 3to7 360 20,000 +25%
Night 3to7 360 2,000 +25%
High-intensity flashing white lights, transmission line supports”
Day 3to7 180 or 360 140,0000 +25%
Twilight 3to7 180 or 360 20,000 +25%
Night 3to7 180 or 360 2,000 +25%

Vehicle obstruction beacons

Full 10 360

¥ Multiple lights may be used to obtain horizontal coverage.

40 min 400 max%

Z The minimum and maximum are for the horizontal plane, but the peak may be greater at higher vertical angles.
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(3) High-intensity white flashing lights on
obstructions other than supports for overhead
transmission lines shall flash simultaneously
at 40 flashes per minute. The effective flash
duration shall be not more than 10
milliseconds for day intensity, not more than
10 milliseconds for twilight intensity, and
between 100 and 250 milliseconds for night
intensity.

(4) High-intensity white flashing lights on
supports for overhead transmission lines are
mounted at the top of the structure, at the
height of the lowest point in the catenary, and
midway between the other two lights. The
flashing sequence shall be middle, top, and
bottom lights with the time between
corresponding adjacent flashes of 1/13, 2/13,
and 10/13 seconds. The flash rate for each
light shall be 60 flashes per minute. The
flash duration shall be not more than 10
milliseconds for day intensity, not more than
10 milliseconds for twilight intensity, and
between 100 and 250 milliseconds for night
intensity.

(5) Medium-intensity white flashing lights on
obstructions other than supports for overhead
transmission lines shall flash simultaneously
at 40 flashes per minute. The effective flash
duration shall be less than 10 milliseconds for
day and twilight intensities and between 100
and 250 milliseconds for night intensity.

(6) Medium-intensity white flashing lights on
supports for overhead transmission lines are
mounted at the top of the structure, at the
height of the lowest point in the catenary, and
midway between the other two lights. The
flashing sequence shall be middle, top, and
bottom lights with the time between flashes
of 1/13, 2/13, and 10/13 seconds. The flash
rate for each light shall be 60 flashes per
minute. The flash duration shall be less than
10 milliseconds for day and twilight
intensities and between 100 and 250
milliseconds for night intensity.

(7) Vehicle lights. The flash rate shall be
between 60 and 90 flashes per minute.

c. Intensity-Distribution Requirements. The
intensity and distribution requirements shall be as
indicated in table 2.
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18. POWER AND CONTROLS.
19. POWER.

The electrical power for obstruction lights are usually
energized from multiple circuits but some steady-
burning lights may use 6.6 ampere series circuits. The
power source may be from a central location such as the
airfield lighting vault or from a local source. If the
lights are energized from a series circuit, a constant
voltage regulator of suitable capacity and output current
is required. Lights energized from multiple circuits
usually operate from 120, 208, 240, or 480 volts. Some
lights may be capable of operating at more than one
voltage. Emergency power is not essential, but it is
desirable if available.

20. CONTROLS.

The obstruction lights may be controlled manually from
the air traffic control tower or automatic local control
using photoelectric switches. Manual control in the
tower is usually preferred for the red lighting systems.
This control is usually only switching the lights on and
off but may be used in restricted visibility during
daylight hours. For many obstructions it is not practical
to provide manual control. The automatic local controls
for red lighting systems use photoelectric switches
which energize the lights before the north sky
illuminance decreases below 35 footcandles (Fc) and
turns off the lights before this illuminance increases
above 58 Fc. For obstruction lights using more than one
intensity setting, the automatic control switches at the
following north sky illuminance levels:

Day to twilight 60 and 30 Fc
Twilight to night 5t02 Fc
Night to twilight 2to5Fc
Twilight to day 30to 60 Fc

21. MONITORING.

Monitoring of obstruction lights is required and may be
accomplished by visual observation once each 24 hours.
If visual monitoring is not practical and for some
especially hazardous obstructions such as tall towers,
remote monitoring is required. The top lights and all
beacons and high-intensity flashing white lights shall be
included in remote monitoring of the system.
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Record of Applicable Technical Directives

1. GENERAL INFORMATION.
NOTE

The installation criteria in this WP is for
reference only. New systems should not be
installed. Only PAPI systems (WP003 12) are
to be used for new installations.

2. PURPOSE.

This Work Package (WP) contains the requirements for
the Visual Approach Slope Indicator (VASI) systems.
The VASI system provides the pilot with visual
approach slope angle information while on final
approach. The VASI system is helpful during day or
night operations and for Visual Flight Rules (VFR) and
Instrument Flight Rules (IFR) operations (WP002 00).
These requirements apply only for existing VASI
installations. For complete replacement use Precision
Approach Path Indicator (PAPI) System (WP003 12).

3. JUSTIFICATION REQUIREMENTS.

Existing VASI systems may be maintained only for
approaches to runways for which existing visual cues do
not provide adequate approach path angle guidance.
Approaches equipped with a Precision Approach Path
Indicator (PAPI) System (WPQ03 12) should not install
a VASI system. Approvals for deviations from these
requirements shall follow the procedures in WP002 00.

4. Criteria For Justifying A VASI System.

Conditions that may justify the requirement for a VASI
installation are:

a. The runway is used by aircraft with such
characteristics that the approach angle must be
maintained within close limits including speed and
rate of descent.

b.  The runway is situated in an area where the
pilots of some aircraft may have difficulty in judging
the proper approach angle for any of the following
reasons:

(1) The approach is over water or featureless
terrain that does not provide adequate visual
Cues.

(2) Absence of sufficient extraneous lights in the
approach area at night.

(3) Visual information is misleading; e.g.,
deceptive terrain or sloping runways may
cause false impressions.

c. Objects in the approach area which may be a
serious hazard if an aircraft descends below the
normal approach path.

d. Conditions at the runway ends may present
special hazards to aircraft undershooting or over-
running the runway.

e.  Terrain or meteorological conditions that create
severe or unusual turbulence along the approach
path.

5. RELATED FACILITIES.

The use of a VASI system during daylight hours may
not require additional visual aids, except runway
markings (WP004 01), but may be used with any other
aids except the OLS or PAPI. To use the VASI at night
requires the use of the following lights:

a. Runway edge lights (WP004 05).
b. Runway threshold lights (WP004 02).
c. Runway end lights (WP004 04).

6. DESCRIPTION.
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APPROACH DIRECTION
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Figure 1. Typical configurations for VASI systems
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7. GENERAL.

The VASI system consists of several light units
arranged in two or three bars near the edges of the
runway in the touchdown zone (figure 1). Each light
unit projects a beam, fan-shaped in azimuth and split
vertically with a white sector above and a red sector
below. The light units are arranged in rows or bars on
one or both sides of the runway. Each bar consists of
two or three light units. If the bars are on both sides of
the runway, the opposite bars shall be in the same line.
The bar nearest the runway threshold is referred to as
the downwind bar. The bar farthest from the threshold
is the upwind bar. If the system has three bars, the bar
between the others is the middle bar. A pilot making an
approach and observing a two-bar VASI system will see
one of the following configurations:

a. On the established approach path angle, the
downwind bar will be white and the upwind bar will
be red.

b. Below the established approach path angle, both
bars will be red.

c. Above the established approach path angle, both
bars will be white. In the transition sector where the
light changes color, a narrow sector of the beam may
appear to be pink. For a three-bar VASI system,
which creates two approach path angles, the pilot
uses the approach path angle established for his type
of aircraft, and the third bar, although visible, is not
part of his guidance system.

8. VASI-4.

The VASI-4 system is a two-bar, four light unit system.
There are two light units in each bar and are located
only on one side, usually the left, of the runway
(figure 1A). Some Navy airfields may have this system.

9. VASI-12.

The VASI-12 system is a two-bar, 12 light unit system.
There are three light units in each bar located on both
sides of the runway (figure 1B). This is the system for
joint use airfields with international civilian airline
operations and some existing VASI installations at
Navy airfields use this system.

10. VASI-16.

The VASI-16 system is a three-bar, 16 light unit system.
There are three light units in each bar located on both
sides of the runway for the downwind and middle bars
and two lights on each side of the runway for the
upwind bar (figure 1C). This system is used for
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airfields qualified for international civilian operations
using large aircraft.

NOTE

Some runways may have nonstandard VASI
configurations. These installations should be
identified by the number of bars and the
number of light units. For example, one-half
of VASI-12 on one side of the runway should
be called a two-bar six-unit VASI, not a
VASI-6.

11. INSTALLATIONS.
12. INSTALLATION REQUIREMENTS.

All light units are elevated lights and shall be installed
on stable concrete pads or bases. Each leg or support of
the unit shall be mounted on a frangible coupling.
General design and installation requirements are given
below.

13. LOCATIONS AND DIMENSIONS.

(Figure 1) The light units in each bar shall be
perpendicular within +1 degree to the runway
centerline. If the bar is on both sides of the runway
each bar shall be symmetrical about the runway
centerline.

14. Determining The Runway Reference Point (RRP)
And The Approach Path Angle.

The primary controlling factors for locating the bars are
the Runway Reference Point (RRP) and the approach
path angle. For approaches with precision electronic
approach aids, such as Instrument Landing Systems
(ILS), or Precision Approach Radar (PAR), the RRP
and approach path angle are determined by the
electronic aids installation. Normally approach path
angles are 3 degrees. For some approaches, the location
of the RRP and the approach path angle may have to be
determined in designing the VASI installation, but they
should conform to Air Traffic Control and Air
Operations procedures. The preferred approach angle is
three degrees and the RRP 950 to 1000 feet from the
runway threshold. Local conditions that affect the
location of the RRP and the approach path angle may
include the following:

a. Aircraft Size and Attitude. The most critical
aircraft using the VASI system shall have a
minimum wheel clearance at the threshold of not
less than 30 feet. The pilot’s eye height will be
several feet higher and should be considered in
establishing the RRP.
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b. Obstructions or Severe Turbulence Areas.
Obstructions and hazards in the approach area or for
approaches with frequent severe turbulence
problems shall be provided with a safe minimum
clearance. The low signal (red) of the downwind bar
shall be not less than 20 feet plus 0.75 degree over
any obstruction.  Turbulence problems in the
approach area may be aided by locating the VASI
farther from the threshold. This may increase the
RRP distance or in some cases require a steeper
approach path angle.

c. Length of Runway. Shorter runways may
require locating the VASI nearer the runway
threshold to provide a maximum length for landing
rollout.

d. Airfield Traffic Areas Configuration. No VASI
light unit centerline may be less than 75 feet from
the edge of any other runway, taxiway, or apron
area.

e. Heavy Snowfall Areas. If the VASI light unit
aperture is more than 12 inches above the crown of
the runway to provide clearance from snow
accumulation, the location of the VASI bars shall be
placed nearer the threshold to allow for the projected
distance to the runway surface. The RRP is not
shifted for this adjustment.

15. Location Of The VASI Bars.

(See figure 1.) The preferred locations are 600 feet
from threshold to the downwind bar and at 700-foot
intervals for the other one or two bars. The RRP is
normally located midway between the downwind and
upwind bars of two-bar VASIs or downwind and middle
bar of three-bar VASIs installations. Because of
problems discussed above in determining the position
for the RRP, VASI bars may placed at other than the
preferred locations, but the downwind bar shall not be
less than 500 feet or more than 800 feet from the
runway threshold. The other bar or bars shall be not
less than 500 feet or more than 900 feet from the
adjacent bar.

16. Location Of The Light Units.

The centerline of the innermost light unit of each bar
shall be not less than 50 feet and not more than 60 feet
from the runway edge and not less than 75 feet from the
edge of any other runway, taxiway, or apron area. The
inmost light units of all bars of the system shall be the
same distance from the runway edge. The light units for
each bar shall be equally spaced at 16 feet +6 inches on
centers starting from the inmost light units. The
elevation of the horizontal apertures of the light units
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shall be within £12 inches of the crown of the runway,
except in areas with deep snow accumulations (see
Paragraph 14e). There the light units may be installed
with the apertures not to exceed 48 inches above the
ground surface. For installations with light units on
both sides of the runway, the elevations of the lights on
opposite sides shall not differ by more than 12 inches.
The apertures of the light units in a bar may have a
tolerance of +£1 inch horizontally and vertically from the
line of the bar.

17. AIMING.

The light units shall normally be aimed horizontally
with the axes of the beams parallel to the runway
centerline. One side of the beam may be baffled or
shielded to avoid projecting the visual signal at or
within two degrees of an obstruction hazard in or near
the approach area. The vertical aiming shall use the
aiming line and aiming device designed or specified by
the manufacturer. This aiming shall be accurate to +2
minutes of arc (figure 2). All light units in a bar shall be
aimed at the same angle as follows:

a. The upwind and middle bar lights shall be aimed
above the horizontal at the same angle as the
established approach path angle as shown in
figure 2.

b. The downwind bar lights shall be aimed 0.5
degree less than the approach path angle and the
upwind bar lights.

18. EQUIPMENT.

The approved equipment for VASI systems is given in
table 1. A typical VASI light unit is shown in figure 3.
Each unit has three incandescent light sources
projecting their beams through a filter or lens-filter and
through a narrow horizontal slot or aperture. The beam
projected from the aperture is white over red.

19. PHOTOMETRIC CHARACTERISTICS.
Each light unit shall have the following characteristics:

a. Colors. The colors of the emitted light shall be in
accordance with ICAO Annex 14, Vol. 1, App. 1.

b. Intensity. The minimum peak intensity at rated
current shall be 60,000 candelas in white and 12,000
candelas in red.
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TABLE 1. SCHEDULE OF EQUIPMENT FOR VASI SYSTEMS
Isolation Transformer
Purpose and Lamp Rating MIL Type? FAA Type?
Type of Fixture and Type Rating MIL T-27535 | AC 150/5345-47
VASI light units, all systems”
FAA AC 150/5345-52, 300W 6.6A 300W 6.6/6.6A | MS27134-1 L-830-10
type L-882 VASI Q6.6A/PAR6G4/3P (3 each unit)

Regulator, constant-current, for VASI-4Y

FAA AC 150/5345-10, type L-828,
size 10, type I, style Il, 4 to 10KW,
6.6A output, 5-steps.

Regulator, constant-current, for

ASI-12 or VASI-16Y

FAA AC 150/5345-10, type L-
828, size 15, type I, style I,
Class Il, 15KW, 6.6A output, 5-
step, 2400 V input.

Y The number of light units is 4 for VASI-4, 12 for VASI-12, and 16 for VASI-16.

2/

Either Military or FAA types may be used, but a single type for each system is preferred.

c. Beamspread. The beamspread at 5,000 candelas
white and 1,000 candelas red shall be not less than
the following:

(1) Horizontal - 18 degrees

(2) Vertical - white 3 degrees above the
transitions sector
- red 3 degrees below the transition section

d. Transition sector. This sector may be pink in
color between the white and red sectors and shall be
a maximum of 15 minutes of arc vertically.

20. POWER AND CONTROLS.
21. POWER.

The electrical power for the VASI system shall be from
a 6.6A series circuit energized by a separate constant-
current regulator through an isolation transformer for
each lamp (three lamps for each light unit). The
constant-current regulator (WP009 02) shall have
adequate capacity for the system, 6.6 amperes output,
and five intensity steps. The regulator should be 4 to
10KW for a VASI-4 and 15KW for a VASI-12 or
VASI-16. Emergency power is not essential, but if
available, it should be used with the same emergency
transfer as for the HIRL. Monitoring is not required.

22. CONTROLS.

The preferred controls shall be by remote control from
the Air Traffic Control tower with alternate control from
the airfield lighting vault (WP009 00). Both the power
on-off control and the 3- or 5-step intensity control shall
be from the airfield lighting control panel (WP009 05).
The intensities for 5-step control shall be 100, 20, 4, 0.8
and 0.16 percent of rated intensity for corresponding
intensity steps 5, 4, 3, 2, and 1. If it is not practical to
provide separate remote control such as from a local
source the VASI may be automatically controlled by a
photoelectric switch. For automatic control, the VASI
is at 100 percent intensity during daytime and at 4
percent intensity at night only when the runway edge
lights are operating. The lower power setting selected
by the photoelectric switch at night is also controlled by
a current-sensing relay connected to the runway edge
light circuit.

23. CERTIFICATION.

The VASI System requires an annual certification
procedure be accomplished in accordance with NAEC-
91-8071, “Certification Test Procedure for Visual
Approach Slope Indicator System.”
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LIGHT UNIT: FAA AC 150/5345-28, TYPE L-851 VASI,
LAMP: THREE 300W 6.6A, TYPE Q6.6A/PARG4/3P.

ISOLATION TRANSFORMERS: THREE 300W 6.6/6.6A,
FAA AC 150/5345-47, TYPE L-830-10

Figure 3. Typical VASI light unit, type L-851
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Record of Applicable Technical Directives

1. GENERAL INFORMATION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
the Precision Approach Path Indicator (PAPI) systems.
The PAPI system provides the pilot approaching for a
landing with approach slope angle information and
assists him in intercepting and maintaining the correct
approach slope angle. The PAPI system provides this
information during the day and night for Visual Flight
Rules (VFR) and Instrument Flight Rules (IFR)
operations as low as Category | conditions (WP002 00).

3. JUSTIFICATION REQUIREMENTS.

A PAPI system shall be installed for an approach to any
runway for which existing visual cues do not provide
adequate approach slope guidance or where more
accurate touchdown position is desired. Approaches
equipped with an operational Optical Landing Aids
(OLA) (WP003 13) should not install a PAPI system.
However, a PAPI system may replace a VASI
installation. Approval for deviations for these PAPI
requirements shall follow the procedures in WP002 00.

4. Criteria For Justifying A PAPI System.

Conditions that may justify the requirement for a PAPI
installation are:

a. When the runway is used by aircraft with such
characteristics that the approach angle must be
maintained within close limits including speed and
rate of descent.

b. When the runway is situated in an area where the
pilots of some aircraft may have difficulty in judging
the proper approach angle for any of the following
reasons:

(1) The approach is over water or featureless
terrain that does not provide adequate visual
Cues.

(2) Lack of sufficient extraneous lights in the
approach area at night.

(3) Visual information is misleading, as may be
produced by deceptive terrain or slope of the
runway.

c. Objects in the approach area which may be a
serious hazard if an aircraft descends below the
normal approach path.

d. Conditions at the runway ends may present
special hazards to aircraft undershooting or over-
running the runway.

e. Terrain or meteorological conditions that create
severe or unusual turbulence along the approach
path.

f. The runway length is short and there is serious
danger of overrun if the touchdown is long.

5. RELATED FACILITIES.

The use of a PAPI system provides approach slope
information independent of other visual aids. However,
it does not provide longitudinal alignment information.
This alignment information is provided by the runway
markings (WPO004 01) during the day and by the
following runway lights at night:

a. Runway edge lights (WP004 05),
b. Runway threshold lights (WP004 02),
c. Runway end lights (WP004 04), and

d. Runway centerline lights (WP004 06), if
available.
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Figure 1. Typical PAPI layout and approach patterns
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6. DESCRIPTION.

7. The PAPI system consists of four light source units
arranged in a wing bar near the edges of the runway in
the touchdown area. Each light unit consists of two or
more lamps and projects a beam of light, fan-shaped in
azimuth and split vertically with a white sector above
and a red sector below the transition zone. Each light
unit is aimed at a slightly different elevation angle to
present a different color pattern to a pilot on final
approach depending on his position relative to the
established approach slope (figure 1). When observed
from the ideal approach slope the two inboard light
units are seen as red and the two outboard units as
white. If more light units are red, the pilot is too low,
and if more are white, he is too high. The lights also
provide information on how much too high or too low
he is. The four light units are operated simultaneously
whenever this runway approach is active.

8. INSTALLATIONS.
9. INSTALLATION REQUIREMENTS.

For details of the PAPI installations refer to UFC
3-535-02. The light units shall be installed on stable
concrete bases and mounted on a frangible coupling.
General design and installation requirements are given
below.

10. LOCATION.

The PAPI system location for an ideal installation shall
be as shown in figures 1 and 2. The wing bar shall be in
a horizontal line at 90 +1 degrees to the runway
centerline and should be on the left hand side of the
runway as observed from the approach zone. To avoid
intersecting runways or taxiways or other major
installation problems, the PAPI may be located on the
right side of the runway. The individual light units
shall not be more than 3 inches longitudinally or in
elevation from the line for the wing bar. The elevation
of the line of the wing bar at the exit lenses or windows
should be not more than 12 inches above or below the
runway centerline elevation at this line, except in areas
of deep snow accumulation the height above the runway
may be increased. The location of the edge of the light
unit nearest the runway shall be not less than 50 feet or
more than 60 feet from the runway edge with 50 feet
preferred. The other units shall be equally spaced at 30
+2 feet. The preferred distance (L) of the wing bar
upwind from the runway threshold should be 1000 +100
feet. The actual location of this wing bar may be
affected by the following conditions:
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a. The distance L shall be such as to have the visual
approach slope coincide with the established glide
path angle of the Precision Approach Radar (PAR),
the Instrument Landing System (ILS), or other
precision electronic approach aid.

b. No light source unit shall be less than 75 feet
from the edge of any other runway or any taxiway.

c. The distance L shall ensure the minimum wheel
clearance at threshold, usually 30 feet, of the most
critical aircraft normally using the runway or of
obstacle clearance when the pilot is at or above the
transition sector from red to white for the light
source unit with lowest vertical aiming angle.

d. The distance L shall be adjusted to compensate
for the differences in elevation between the light exit
windows and the runway threshold for sloping
runways or for extra high installations to clear snow
accumulations.

e. The distance L shall provide adequate landing
distance for stopping the most critical aircraft using
this approach.

11. AIMING.

The light source units shall be aligned in azimuth with
the axes of the beams parallel £2 degrees to the runway
centerline. The aiming in elevation of the transition
from the red sector to the white sector shall be as shown
in figure 2 for the established approach slope angle
which is normally 3 degrees.  The differential
increments in elevation angles shall be progressive from
one unit to the next with light unit A, the unit farthest
from the runway edge, having the lowest elevation
angle, and light unit D, the unit nearest the runway,
having the highest elevation angle. The arithmetic
mean of the angles for light units B and C, (angle B +
angle C)/2, shall equal the established approach slope
angle. For approach slope angles other than 3 degrees,
the elevation angle aiming shall be as follows:

a. Lights units B and C shall be aimed so the
arithmetic mean of their angles is the established
approach slope angle. The preferred approach angle
is 3 degrees but other angles may be established for
one of the following reasons:

(1) To provide not less than 1.2 degrees
clearance of any obstruction.

(2) To coincide with the approach angle
established for the electronics approach aids.
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TABLE 1. SCHEDULE OF EQUIPMENT FOR PAPI SYSTEMS
Isolation Transformer
Purpose and Lamp Rating FAA Type
Type of Fixture and Type Rating AC 150/5345-47

FAA AC 150/5345-28,
type L-880, style B

FAA-E-2756

Light source uni

ts, (4).

Two or three, 6.6A, type
and watts as determined
by manufacturer.

or

Three, 6.6A, type and
watts as determined by
manufacturer.

Constant-current reg

Two or three, 6.6/6.6A,
watts as required.

Three, 6.6/6.6A, watts
as required

lator, (1).

Type as required by
wattage

Type as required by
wattage

FAA AC 150/5345-10, type L-
828, 4KW 240V input, 6.6A
output, 5-step intensity control.

(3) To provide the required threshold clearance
height for wide-body or other aircraft with
extra cockpit height when in the landing
configuration.

(4) To provide the correct approach angle for
helipads or other landing areas requiring
specific approach angles.

b. The differential setting angle between adjacent
units shall be:

Approach Differential
Angles Setting Angle
2°to 4° 00° 20’
4°to 7° 00° 30’
over 7° 01° 00’

The tolerances for setting the elevation angles shall be
not more than 2 minutes of arc.

12. EQUIPMENT.
13. FIXTURES.

The approved fixtures for PAPI systems are given in
table 1. A typical light unit is shown in figure 3. Each
light unit shall have not less than two lamps and usually
not more than three lamps. The lamps or sources may
be enclosed in a single housing or in separate housings

assembled as a unit. The light units shall provide for
elevation aiming of the transition plane over a range not
less than 2 to 6 degrees above the horizontal. If one
lamp fails, the other lamps in the light unit shall
continue to operate.

14. PHOTOMETRIC CHARACTERISTICS.

Each light source unit shall
characteristics:

have the following

a. The peak intensity from the light unit at rated
current shall be not less than 30,000 candelas in
aviation white and 15,000 candelas in aviation red.
The maximum intensity should be less than 200,000
candelas.

b. The intensity-beamspread of a light unit at rated
current shall be not less than shown in figure 4.

c. The transition zone from red to white shall be
not more than 3 minutes of arc at the center of the
beam and not more than 5 minutes of arc at 10
degrees horizontally to either side of the beam axis.

d. The transmittance of the red filters shall be not
less than 0.15.

e. The aviation white and aviation red light shall be
in accordance with ICAO, Annex 14, Vol. 1, App. 1.
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LIGHT SOURCE UNIT: FAA AC 150/5345-28,

TYPE L-880 OR L-881 OR FAA-E-2756

LAMP: TWO OR THREE 6.6A, TYPE AS
REQUIRED BY MANUFACTURER.

ISOLATION TRANSFORMER: TWO OR
THREE 6.6/6.6A FAA AC 150/5345-47, TYPE
AS REQUIRED FOR WATTS.
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Figure 3. Typical PAPI light source unit

f. The lights shall be provided with three or five
intensity steps.

15. POWER AND CONTROLS.
16. POWER.

The electrical power for the PAPI system shall be from
a 6.6A series circuit (WP009 00). The circuit shall be
energized by a constant-current regulator (WP009 02).
This regulator should be a FAA type L-828 4KW with
five intensity steps. The lights shall be connected to the
series circuit by series isolation transformers of suitable
capacity for each lamp. Emergency power is not
essential but it should be used if available. The
emergency transfer of power (WP009 01) should be the
same as the runway edge lights. Monitoring of the
PAPI is not required except for daily visual checks of
operations.

17. CONTROLS.

The controls for the PAPI shall be by remote control
from the Air Traffic Control tower with alternate control
from the airfield lighting vault (WP009 00). Both the
power on-off control and the 5-step intensity control

shall be at the airfield lighting control panel (WP009
05). The intensities shall be 100, 20, 4, 0.8 and 0.2
percent of rated intensity corresponding to intensity
steps 5, 4, 3, 2, and 1. If it is not practical to provide
remote control, the PAPI may be automatically
controlled by a photoelectric switch with power from a
local source instead of the vault. For automatic control,
the PAPI is at 100 percent intensity (step 5) during
daytime and at 4 percent intensity (step 3) at night. The
PAPI should operate at night only when the runway
edge lights are operating.

18. CERTIFICATION.

The PAPI System requires an annual certification
procedure be accomplished in accordance with NAEC-
91-8082, “Navy Precision Approach Path Indicator
Certification Requirements.”
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1. GENERAL INFORMATION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
Optical Landing Aids (OLA) for shorebased airfields.
The purpose of the OLA is to provide the pilot
approaching for a landing with a visual signal to assist
in intercepting and maintaining the correct approach
glide slope. The OLA is a required visual aid for
landings on aircraft carriers, but on shorebased airfields
the OLA is primarily an aid for training or practice. The
OLA may be used during day or night operations and in
all weather conditions.

3. JUSTIFICATION REQUIREMENTS.

Each runway landing area with or programmed for a
simulated carrier deck lighting installation shall be
provided with a site installation and OLA equipment.
Most OLA systems are portable and may be moved to
different sites as the approach runway is changed. The
use of OLA is intended for runway ends with simulated
carrier deck lighting.  Airfields without simulated
carrier deck lights may have a need for proficiency that
justifies the installation of OLA sites and equipment.

4. RELATED FACILITIES.

Each simulated carrier deck lighting installation
(WPOQO06 04) should be provided with an OLA system.
The OLA provides approach glide slope information
independent of other visual aids; however, it does not
provide longitudinal alignment information.  The
alignment information is obtained from the runway
centerline markings (WP004 01) during the day and
runway edge lights (WP004 05) or runway centerline
lights (WP004 06) at night and during low visibility
conditions.

5. DESCRIPTION.
6. GENERAL.

The OLA systems are located near the touchdown point
on the runway and consist of the following lighting
components:

a. Source lights. The source lights are a yellow line
of lights or images often referred to as the
“meatball.” Some systems present a red signal when
the aircraft is too low. The source lights may be
formed by reflections in a special mirror or a vertical
stack of lens cells or closely spaced lights.

b. Datum lights. The datum lights are a horizontal
bar of green lights that provides a visual reference
for determining the aircraft’s position in relation to
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the ideal approach glide path. The datum lights bar
is in two groups of lights with a group on each side
of the source lights. The visual signals presented to
a pilot making an approach for landing are the same
as his position relative to the glide slope path. If the
source light appears to be above the datum lights he
is too high, or if the source light appears to be below
the datum lights he is too low and should adjust his
approach path angle to obtain the correct on glide-
path signal with the source light in line with the
datum lights.

c. Wave-off lights. The wave-off lights are
flashing red lights along each side of the source
lights. The wave-off lights are activated only to
inform the pilot that he must execute a missed
approach procedure.

d. Cut lights. Some optical landing systems have
flashing green lights located above the source lights
which are activated to instruct the pilot of propeller-
driven aircraft to cut engine power.

e. The height of the mounting pad shall be at
ground level to preclude the creation of an
obstruction when the OLA system is relocated from
the site. During the calibration process the optimum
height of the OLA system can be achieved by
placing blocks under the equipment trailer cart
and/or the addition of load leveling jacks to the cart.

7. OLA SYSTEMS.

The FLOLS and IFLOLS are fixed signal systems
which automatically indicates to the pilot his position in
relation to the established glide path. The MOVLAS is
a temporary replacement system for which the LSO
controls the position of the source (meatball) light.

a. Fresnel Lens Optical Landing System (FLOLS).
The FLOLS consists of five yellow source light cell
assemblies arranged vertically, 12 green datum
lights, 10 red wave-off lights, and some models have
4 green cut lights (figure 1). The stack of lens cells
are all lighted but usually only one cell is visible to
the pilot. The relation of this cell to the datum lights
indicates the pilot’s position relative to the proper
glideslope. These lights are trailer-mounted for
portability to move from one site to another.
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Figure 1. A typical Fresnel lens optical landing system (FLOLS)
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b. Manually Operated Visual Landing Aid System
(MOVLAS). The MOVLAS is an emergency
system to be used when the FLOLS or MOLS is
inoperable (figure 2). The MOVLAS source light is
operated by the LSO using a special controller. The
source lights are 23 lights arranged in two closely
spaced vertical rows. The six lowest lights are red
and the other 17 are yellow. Three lights at adjacent
heights are operated to form the source lights. As
the controller handle is moved upward, the source
lights are switched on progressively towards the top
in clusters of three. This gives an approaching pilot
the signal to increase his elevation as directed by the
LSO. The LSO therefore guides the pilot by
signaling to raise or lower his altitude to achieve the
proper glideslope. The MOVLAS is provided with
10 green datum lights, 8 red wave-off lights, and 2
green cut lights.

c. Improved Fresnel Lens Optical Landing System
(IFLOLS). The land-based Improved Fresnel Lens
Optical Landing System MK 14 MOD 0 (IFLOLS)
is the replacement system for the FLOLS MK 8
MOD 0 and MK 8 MOD 1 land-based systems. The
IFLOLS consists of 12 cells which provide greater
sensitivity and resolution to the light in the cell seen
by the pilot (“meatball”) than the FLOLS system.
The position of the “meatball” relative to the datum
lights indicates to the pilot where he is relative to
proper glideslope. The IFLOLS system also has
greater acquisition distance than the FLOLS system.
The land-based IFLOLS is also trailer-mounted for
easy portability.

8. INSTALLATIONS.
9. INSTALLATION REQUIREMENTS.

The OLA equipment is portable for transporting from
one prepared site to another. For details on installing
the site refer to UFC 3-535-02. The instructions on
assembling and positioning the equipment are given in
the Technical Manual for the particular type and model
as referred to in EQUIPMENT of this WP. General
design and site installations requirements are discussed
below.

NOTE: Any new OLA pads installed at an FCLP shall
be made to accommodate an IFOLS configuration. Pad
size 11 feet x 17 feet, distance from runway edge is 15
feet, pad elevation shall be at terrain level. See
NAVAIR 51-40ABA-24 for complete details.

10. LOCATIONS.

The OLA site shall be located on the left hand side of
the runway as viewed by the approaching pilots. If the
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OLA is associated with a simulated carrier deck
installation, the face of the lens cells or mirror shall be
located 430 feet forward of the ramp athwartship lights.
If the OLA is an independent installation for a three
degree glideslope, the preferred location of the face of
the lens cells or mirror is 750 +10 feet forward of the
runway threshold but may be influenced by the
following factors:

a. The glide path angle for the primary electronic
approach system.

b. Special threshold crossing height requirements.

c. Special ground point intercept for the runway or
instrument approach system.

d. Approach zone obstruction clearance

requirements.
e. Intersecting runways or taxiways.

The mounting pad shall be located so that the centerline
of the lens cells is not less than 115 feet from the
runway centerline and not less than 10 feet from the
runway edge. To preclude the mounting pad from
becoming an airfield obstruction when the OLA is
relocated, the height of the pad should be no higher than
2-3 inches above terrain level (almost at ground level).
The required height of the OLA (which shall be the
same as the FCLP centerline) should then be achieved
by the use of concrete blocks on the pad and/or jacking
screws attached to the OLA. The mounting pad shall be
11 x 17 feet, level, and have a permanent survey marker
for correct location and alignment of the centerline of
the FLOLS cells. At 150 feet toward the runway
threshold from the position for the face of the cells on a
line parallel to the runway centerline, a survey
monument for the siting mirror station for the FLOLS
shall be installed. This monument or pad shall have a
permanent survey marker for correct location of this
equipment and should be at the same elevation as the
mounting pad.

NOTE: Contact NAWCADLKE for data on locating
and alignment of the FLOLS or IFLOLS for wide-body
aircraft operations.

11. EQUIPMENT.

12. The OLA equipment is Government Furnished
Equipment (GFE) and is obtained from the Naval
Depot. It shall be one of the following;

a. FLOLS. Two models of FLOLS may be used
(figure 1).
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Figure 2. A typical manually operated visual landing aid system (MOVLAS)
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Indicator Display
Assembly, Unit 1

Port Wave-Off/Cut
Assembly, Unit 11

Port Datum Ba
Assembly, Unit 8

Trailer Assembly
(Ref Only)

PAD 17’ x 11’

Front View

Starboard Wave-Off/Cut
Assembly, Unit 12

Control Panel
Assembly, Unit 2

Transformer Enclosure
Assembly, Unit 16

arboard Datum Bar
Assembly, Unit 9

Figure 3. Improved Fresnel Optical

(1) FLOLS MK 8 MOD 0. For a description of
this  equipment refer to NAVAIR
51-40ABA-14.

(2) FLOLS MK 8 MOD 1. For a description of
this equipment refer to NAVAIR 51-40ABA-
15.

(3) IFLOLS MK 14 MOD 0. For a description
of this equipment refer to NAVAIR 51-
40ABA-24.

b. MOVLAS MK 2 MOD 2. One model of
MOVLAS is used (figure 3). For a description of
this equipment refer to NAVAIR 51-40ACA-3.

13. PHOTOMETRIC REQUIREMENTS.

The lamps and light sources are specified for this
service and shall be as required. The intensity settings
may be several steps or continuously variable. The
colors of the lights shall be aviation yellow for source
lights, aviation green for datum and cut lights, and
aviation red for wave-off lights in accordance with
ICAQ, Annex 14, Vol. 1, App. 1.

14. POWER AND CONTROLS.

Landing System (IFLOLYS)

15. POWER.

The power for the OLA may be from the airfield
lighting vault or from a portable engine-generator set.
Emergency power and automatic power transfer should
be provided if available (WP009 01). The power
requirements are as follows:

a. FLOLS. 20 KVA, 120/240V single-phase 4-
wire. The current rating should be not less than 50
amperes, 60Hz.

b. MOVLAS. 3KVA, 120V single-phase.

c. IFLOLS. 4.8 KVA, 120/240V three phase 5-
wire. The current rating should be not less than 40
amperes, 60 Hz.

16. CONTROLS.

Local operating procedures shall prescribe the intensity
setting for the various light conditions. The wave-off
lights on these systems when FCLPs are conducted shall
be operated by the LSO.



NAVAIR 51-50AAA-2 003 14

1 MAY 2003 Page 1 of 12

TECHNICAL MANUAL
MEDIUM-INTENSITY APPROACH LIGHT SYSTEM WITH
RUNWAY ALIGNMENT INDICATOR LIGHTS (MALSR)

SHOREBASED AIRFIELDS

Reference Material

([ goTo L8 Tox 1 o] o IO U TP RURURURO 002 00
APPIOACH WISUBL ATTS. ...ttt bttt b e bbbt e b e e R e e s e e e et e sb e ebe e bt ebe e b e e Rt eb e e e e benbeabenbesbesbeenes 003 00
ApProach Lights, Category | - ALSF-1.......cccoi ittt s be st e e e be e e e sae e et e see st e stesaeereenes 003 06
Approach Lights, Category 11 and Category 11 - ALSF-2........cccccieiiieie sttt re e neerae s 003 07
Short Approach Light SYSTEM (SALS) ....cvoiiieie ettt sttt st s te s aa et e e e et et e seente st e sbeseesrestesneanens 003 08
(@] o151 {1 o T T8 I o 1o TSSO 003 10
Visual Approach Slope INdicator (WASI) SYSIEMS.........cciviicieiiie sttt ettt e e s sresresresneereenes 00311
Precision Approach Path INdicator (PAPT) SYSIEMS .......coiiiiiiiieisieieseies et 003 12
Optical Landing ATGS (OLA) .....oiueieieiteieeeite ettt sttt bbbtk bbbt b e bbbt e bt s b et ek b e st et b e st et nn st b 003 13
RUNWEY IMIKINGS. ...tttk b bbb h bbb bbb st bbb bbb bbbttt bbb 004 01
RUNWAY TRFESNOIA LEIGNTS. ...ttt e bbbttt s e bt e b bt b e bt e bt et e n b e neesbesbesbeebeane e 004 02
Displaced THIESNOIA LGNS .......ceiiiiiieiie ettt bbbt e b b e b e bt b et e b e naesbesbesbe et e ane e 004 03
High-Intensity Runway Edge LightS (HIRL)......c.ooiiiie ettt 004 05
Auxiliary Power and Power Transfer EQUIDMENT ........cvoiviiiiiiiie ettt te e sn et et st s b e besneeraens 009 01
SPECIAI POWET SUPPIIES. .. .eiviiiiiiectieiee ettt et sttt e e e e et e s b e s beehe et e e ssesbesee st e besbeateeReeneeeebeseesrestenseaneas 009 04
P AN D =1 (o T ) (a0 @S0 )i g0 I o 14T U 009 05
Design Drawings for Visual Air Navigation FaCIlitieS ........c..ccovereiiriiiieie e UFC 3-535-02
Medium Intensity Approach Lighting System (MALSR) .......cocviiiiiiicieesese st FAA-E-2325
Sequence Flashing Lights System, Elevated With Dimming and Monitoring..........ccccocvvvvivvivnienieeiencsese e FAA-E-2628
Low-Impact-Resistant Approach LigNt SUPPOIT........c.eviiriiiiiiiieieese ettt FAA-E-2702
Aeronautical Ground Light and Surface Marking Colors...........cccoevreniiinieneinesenee ICAO, Annex 14, Vol. 1, App. 1
Lightweight Approach Light SITUCTUIE.........ccoiiiiiiieiiene e e FAA AC 150/5345-45
Specification for Runway and Taxiway Light FIXTUIES .......cccociiiiiiiiiiiirese e e FAA AC 150/5345-46
Specification for Discharge-Type Flashing Light EQUIPMENT ..........cccoiiiiiiiiiiiiecseeie e FAA AC 150/5345-51

Alphabetical Index

Subject Page No.
AACCESS FOT SEIVICING. vevtiteeureieiteite it st e e et ete st et e s e sbesteeteesee e et e ee st eatesaeaseeseesseseesteabeabeeheeseenbeee st e abeeasesee s enbeseeaaeateenseneeneenren 7
N1 T O =1 5 - VS 8
ASSOCTALEA FACIIITIES. ...ttt ettt bbbt bbb bbb bt b e b sttt e st et e bt ene 3
T L= 1= TP TSP P PP U R PSP 3
CNLErTiNG LIGNT BAITELES. .. .cveuiitiiteieetiiteiete sttt sttt b ettt b et b bt b e bt ekt b e e ek e b e e e bt e b e e et e eb et e bt ebene et e ebene et e ebenrerea 3
L0 010} LSS 11
(D20t 10T ]  FO OO OO O T T TSSOSO TP ST PO TR PP PP 3
Elevation-Setting Angles for MALSR Elevated Unidirectional LightS...........cooiiiiiiiiiiieeee e 8
0 [T o]0 1=T o O OSSOV ROUR PP 8
EXISTING INSLAITALIONS ...ttt bt bbbt e st e e e b e ke e e bt e b e e bt e b e e meen b e sbeebe s b e ebeebeeneeneennetas 3
DO TR AN R 1o I o] 1 4] o Yo 1= ) USRS 8

L a0 1o (SIS0 o] oo USSR 8



NAVAIR 51-50AAA-2 003 14

1 MAY 2003 Page 2 of 12
LCT= T TCT LI L1 0] = Vo] o PP 3
INSEAIIALION REGUITEIMENTS. ...ttt bbb ekt b et h bt bbbt ekt e bt ek e eb et ekt eb e e et e abe e ebeabe e ere 7
INSTAITALIONS. ...ttt b et btk e e e h e ee e b e e bt e b e e b £ R e e b £ 2R e e b eR e e e e b e e R e e h e e b e e R e e b £ e e e n b e nbeebe e b e ebe e b e e e ente e 7
INEENSTEY CONTIOL ... ettt bbbt h s e e e b e sb e e bt e E e e b £ 2R e e e et e eE e b e e b e ehe e b e e Rt eR b e e e b e nbesbenbeeneane e e ennas 10
Lol 18T (o] o TSRS UR PR 2
JUSEITICALION REQUITEIMENTS. .....iiiitiieci ettt sttt st te et e te et et e s ae st e beebeeteesses b e saebe s beebeebeeReeseeseeatesee st e ateaneateeseenreses 2
[T L I Tor= L To g Ko (=1 o ) T [ oIS 7
[T | LB TSRS 7
T LA ] oo o PP 10
[0t L o] SO OSSOSO US PRSPPI 8
LOW-IMPaCt-RESISTANT SUPPOITS ... ..cuveiiieitestese st et et et st e este e e e e e e e e e ee st e stesaeeteeseeseeeesaeteaseeteeneeneeseeneestesneetennenneeseens 8
Y Lol a Y o] T TR T OO TP OSSP P TSSO PP PO PPTPPPRURTPRRPN 11
MOUNEING THE LEGNTS. ..ttt b e bt s bt h bbb bt bR b bRt b et b e b s bbb bttt ans 8
OBSEIUCTION CIBAIANCES. ... vetetieteeieette ettt sttt sttt ettt e b bt be et sees e e se e e e beSheeb e e bt eb e e R e ea b e s e e eb e e b e eb e e b £ e mees b ne et e nbesbenbeeneaneennentas 3
(@] o1 {1 o £ o0 I I o o1 OO PRURURN 7
L000-FO0L CrOSSDAT ...ttt bbbt h e s e e e bt bt bt e b e R e e R b e ee e b e ebeeb e e b e e Rt eh e e e et e nbeebenb e bt ane e e entan 3
o 010 Lo (o =T L=l 04T PSS 10
0T TP PR PRSPPI 11
T AN 1o [ o] ) o] [OOSR 11
010 SO 2
Runway Alignment INdiCator LIGES (RAIL) ...cuvoiiiee ettt st re e s e e e e saesre e e aneennenes 3
Schedule Of Lighting EQUIPMENT FOI MALLSR ......c.ooiie ettt sttt r e e s e e e aesbesnenre e e eneennenns 5
SEMITTANGIDIE SUDPPOITS.... ettt bbbt b e bbbt e b b etk s bt et b et et b et et b et 8
SEQUENCE FIASNING LEIGNTS ..ottt et bbbtk b et b e bbbttt b et et e bbbt 3
ISy 1[0 I oo LA T o PSSR 7
SYSTEIM DESCIIPTION. ...ttt ettt sttt sttt ettt e be s be s be b e e b e e st es e e ee e b e e bt eh e e b £ Rt eE e e Reem b e ebeeb e e b e eb e e b £ e Rt es b ne e benbesbenbeeneaneennenras 3
L= 1] (o I I o o3OS USRS 3
QLI 2T L Lo USSR 7

Record of Applicable Technical Directives

None

Approval of plans or requests for deviations shall use
the procedures as directed in WP002 00.

3. JUSTIFICATION REQUIREMENTS.

1. INTRODUCTION.
2. PURPOSE.
This Work Package (WP) contains the requirements for

the Medium-intensity Approach Lights Systems with
RAIL (MALSR). RAIL is Runway Alignment Indicator
Lights. The MALSR may be installed where there is a
need for a medium-intensity approach light system. The
MALSR is intended to be used for precision-approach
instrument operations, CAT | conditions (200 feet DH
and 2400 feet RVR). If the approach is planned for
upgrading the visual aids to an Approach Light,
Category Il (ALSF-2) (WPQ03 07), or a Short Approach
Light System (SALS) (WP003 08), a MALSR should
not be installed because it cannot be converted to the
high-intensity type systems. The MALSR provides
visual approach area identification, centerline
alignment, and roll reference for aircraft making
approaches for landings during day or night operations.

Any runway that is equipped with a precision electronic
approach aid such as an Instrument Landing System
(ILS), Microwave Landing System (MLS), or Precision
Approach Radar (PAR) should qualify for a MALSR.
The exceptions are approaches with an ALSF-2 for
Category Il conditions (WP003 07) or if it is not
feasible to install an ALSF-2. Criteria to be considered
for obtaining approval for an ALSF-1 include:

a. Mission requirements for operations in
Category | conditions.

b. The frequency of occurrence of IFR conditions.

c. Terrain features in the approach areas that do not
provide adequate visual guidance or produce
misleading or deceptive cues to the pilots.
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d. Fixed objects or hazards near the approach path
or runway end that could endanger aircraft deviating
from the approach or undershooting the runway.

4. ASSOCIATED FACILITIES.

In addition to the ILS, MLS, or PAR electronic aids,
other airfield facilities required for use with the MALSR
for operations in Category | conditions should include
the following:

a. The runway should be paved and not less than
150 feet wide. The runway length shall not be less
than 6000 feet, but shorter runway lengths may be
approved for special operating conditions.

b. The runway should be equipped with the
following:

(1) Precision  approach  runway  markings
(WP004 01),

(2) High-intensity runway edge lights (HIRL)
(WP004 05),

(3) High-intensity threshold lights (WP004 02),
(4) Runway end lights (WP004 04).

c. The approach should have a paved or stabilized
end zone area extending 1000 feet into the approach
area and not less than the width of the runway. The
first 300 feet of this paved or stabilized area should
have the same slope as the first 1000 feet of the
runway. The remainder of the paved or stabilized
area may have a slope of not more than +1.5 percent.

d. The runway should have an RVR system.

e. Air traffic control should be provided during
normal operating hours. The runway may also be
equipped with a PAPI system.

5. GENERAL INFORMATION.
6. SYSTEM DESCRIPTION.

The MALSR is a system of light bars, barrettes, and
Sequence Flashing Lights (SFL) in the approach zone
immediately ahead of the runway threshold. The
preferred length of a MALSR is 2400 feet. The plan of
the MALSR is shown in figure 1 and the schedule of
lighting equipment is given in table 1. The MALSR
consists of centerline light barrettes, 1000-foot crossbar,
and the RAIL or sequence flashing lights. In the
MALSR, a barrette is five lights closely spaced in a
transverse line for which the length shall not exceed 10
feet and the center-to-center spacing of the lights shall
not exceed 2.5 feet.

003 14

Page 3 of 12

a. Centerline Light Barrettes. The centerline lights
consist of seven 5-light barrettes of steady-burning,
unidirectional, white, elevated lights. For runways
with displaced thresholds or paved overruns, the
centerline lights on the runway and overrun shall be
semiflush type lights.

b. 1000-Foot Crosshar. The crossbar is 1000 feet
from the runway threshold and consists of the
centerline barrette and a 5-light barrette on each side
of the centerline. All the lights of the crossbar are
steady-burning, unidirectional, white, elevated
lights.

c. The RAIL. The RAIL consists of five single
Sequence Flashing Lights (SFL) on the runway
centerline in the approach area ahead of the
centerline barrette lights. These lights are
capacitance-discharge, unidirectional, white,
elevated lights which are flashed in sequence from
the approach end towards the runway thresholds.
Preferably, the SFL shall be located between 1600
feet and 2400 feet from the runway threshold. If the
length of the MALSR is less than 2380 feet, for each
SFL deleted at the beginning of the RAIL a SFL
may be placed progressively at a centerline barrette
until the 1000-foot crossbar is reached. If the total
length of the MALSR is less than 1980 feet reduce
the number of SFL used.

NOTE
Do not use less than three SFL which may
be located at the three outer centerline
barrettes.

d. Threshold Lights. The MALSR does not require
special threshold lights. The runway threshold lights
provide adequate lights for marking the threshold.

7. OBSTRUCTION CLEARANCES.

The following restrictions apply for a MALSR
installation:

a. No object will be permitted to obstruct the
visibility of any approach light from the viewing
window. The viewing window is a rectangular area
100 feet above and below and 250 feet left and right
of the ideal glide path at 4500 feet before the runway
threshold (figure 2).
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NOTE: ALL BARRETTE LIGHTS ARE 2.5 FEET ON CENTER; BARRETTES ARE 10 FEET IN LENGTH.

Figure 1. Typical configuration for MALSR system
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TABLE 1. SCHEDULE OF LIGHTING EQUIPMENT FOR MALSR
Power Supply
Purpose and Lamp Rating
Type of Fixture and Type Rating Type
LIGHTING SYSTEMS,
Incandescent, 45 lights 120V 150W PAR-38, One, 10KVA, Type as determined by

FAA-E-2325

SFL, 5 lights,
FAA-E-2628

CENTERLINE LIGHTS, steady-burning,

Lampholder PAR-38,
outdoors, type as required
by manufacturer

Light, semiflush,
displaced threshold,
FAA AC 150/5345-46
type L-850B

150PAR/SP or

120V 120W PAR-38
120PAR/SP, energy
saving

Type as determined by
manufacturer.

white, (35), (7 barrettes).

120V 120W PAR-38,
120PAR/SP Energy-
saving type or 120V
150W PAR-38 150
PAR/SP

200W 6.6A, as
determined by
manufacturer

1000-FOOT CROSSBAR, steady-burning, white, 10 (2 barrettes).

Lampholder PAR-38,
outdoors, type as required
by manufacturer

120V 120W PAR-38,
120PAR/SP Energy-
saving type or 120V
150W PAR-38, 150
PAR/SP

RAIL, centerline, sequence flashing (SFL), white, (5) is standard.

SFL light: FAA AC
150/5345-51, type
L-849, style E

SUPPORTS.

As determined by
manufacturer.

Up to 6 feet. - Frangible couplings with 2-inch conduit.
6 to 40 feet. - Low-impact-resistant supports for each barrette or SFL, FAA-E-2702.
over 40 feet. - Semifrangible supports for each barrette or SFL, FAA-E-2702.

120/240V, 3-wire, 3-
step intensity

Master control unit

One, 7.5 or 10KVA,
120/240V 3-wire 3-step
intensity

manufacturer.

Type as determined by
manufacturer.

Type as determined by
manufacturer.

Transformer 240/30V, or 120/30V, step-down,

commercial.

(Included with centerline lights.)

120V, 3-step
intensity

Type as determined by
manufacturer.
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IDEAL TOUCHDOWN POINT PP
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GLIDE PATH -

NOTE: OBSTRUCTIONS SHOULD BE CLEARED SO THAT ALL LIGHTS OF THE APPROACH PATH
WILL BE VISIBLE FROM ANY POINT IN A 200 FT X 500 FT RECTANGLE,
CENTERED ON THE GLIDE PATH, 4500 FT FROM THE THRESHOLD.

Figure 2. Viewing window for approach lights
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<« THRESHOLD MOUNTED ABOVE THIS LINE
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0
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[TTT777 :E 21 FT MAX. A
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NOTE: THE BOUNDARIES OF THE LIGHT PLANES ARE THE RUNWAY THRESHOLD, 200 FT
AHEAD OF THE END LIGHT STATION, AND 200 FT EACH SIDE OF CENTERLINE.

Figure 3. Light plane limits for elevations MALSR of approach lights
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b. Light plane or planes (figure 3). The approach
light plane(s) is an area 400 feet wide centered on
the extended runway centerline which begins at the
runway threshold and extends 200 feet beyond the
outermost light in which the approach light centers
are located. All lines in the planes perpendicular to
the runway centerline are horizontal. Ideally all the
lights will be installed in a single horizontal plane at
the same elevation as the runway threshold without
any penetrations by fixed solid objects. Where
deviations are necessary for terrain or objects which
cannot be removed, the sections starting from the
first approach light station from the threshold shall
have minimum slope which shall not exceed +2.0
percent (upward) or -1.0 percent (downward) for the
steady-burning barrette lights.  For the RAIL
section, the slope of the light plane(s) shall not
exceed +2.0 percent of -2.5 percent. Any sloping or
horizontal plane shall contain not less than three
light stations.

c. No objects, except elevated lights of the
MALSR in the end zone, should be permitted to
extend above the light planes within the boundaries.
All railroads are considered as objects which extend
23 feet above the rails. Interstate highways are
considered as objects 17 feet above the highest point
on the road surface. Other highways, public roads,
and parking areas are considered as objects which
extend 15 feet above the road surface. Private or
military roads are considered as objects 10 feet or
higher except for airport service roads where all
vehicular traffic is controlled by the airport control
tower or have signs requiring all vehicles to stop and
visually check for aircraft before proceeding and
prohibiting parking or stopping between the signs.

d. Every effort must be made to remove or relocate
objects which penetrate the light plane. For objects
which cannot be moved, the height must be kept to a
minimum and shall be located as far from the
threshold as possible.

e. For objects which are not feasible to remove,
lower, or relocate and cannot be cleared by the
positive slope, permission may be granted (WP002
00) to exceed the two percent slope for the light
plane.

f.  Obstruction lights (WP003 10) are required on
all objects protruding through the light plane except
frangible-mounted elevated lights of the approach
light system.

003 14
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8. LIGHT LOCATION
(STATION LOCATION).

Positions of the lights may be identified by station or by
distance. Stations are the longitudinal distances in feet
into the approach zone from the runway threshold. The
runway threshold is station 0+00. An item located 820
feet from the threshold would be at station 8+20. This
item may be located on or off the centerline. Lateral,
vertical, and some longitudinal distances are given in
feet and inches.

9. ACCESS FOR SERVICING.

Provisions for servicing the MALSR system should be
provided by such facilities as access roads, footpaths,
and catwalks.

10. INSTALLATIONS.
11. INSTALLATION REQUIREMENTS.

For details on design and installations of the MALSR
refer to UFC 3-535-02. General requirements for
installation are given in this WP. All elevated lights
shall be mounted on frangible couplings or if more than
6 feet above the surface on low-impact-resistant
supports.

12. TOLERANCES.

The approved tolerances for positioning steady-burning
MALSR lights are as follows:

IDENTIFICATION

a. Lateral tolerance of a bar is 6 inches.

b. Distance between individual light centers in a
barrette is £2 inches.

c. Height for light centers up to 6 feet is +2 inches.

d. Height for light centers between 6 and 40 feet is
+4 inches.

e. Height for light centers over 40 feet is +6 inches.

f. Tolerance for vertical aiming of light units is
+1.0 degree.

g. Tolerance for horizontal aiming of light unit is
+5 degrees.

h. Longitudinal deviation for light bars or single
SFL from a designated station is 20 feet, except
light stations may be displaced 100 feet to avoid
omitting a light station where obstructions cannot be
removed or cleared by acceptable clearance planes.
Where a light station must be located more than 20
feet from the usual station position, the nearby light
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TABLE 2. ELEVATION-SETTING ANGLES FOR MALSR ELEVATED UNIDIRECTIONAL LIGHTS

A. Steady-burning lights

Setting Angle Setting Angle
above Horizontal above Horizontal
(Degrees) (Degrees)

Station Preferred Permitted Station Preferred Permitted
14+00 3.7 35 6+00 34 35
12+00 3.6 35 4+00 3.3 35
10+00 35 35 2+00 3.2 3.0

8+00 34 35

B. Elevated SFL are all aimed 6 degrees above horizontal.

station positions may be located to provide more
uniform spacing between lights.

13. AIMING CRITERIA.

The beams of all approach lights shall be aimed into the
approach and away from the runway threshold with the
axes of the beams parallel in azimuth to the extended
runway centerline. The vertical aiming of the elevated
lights shall be in accordance with table 2. The
semiflush lights have fixed elevation angles for the
beams. These lights only require that the light base
flange be level.

14. LOCATIONS.

The configuration for the MALSR system shall be as
shown in figure 1. The centerline barrettes and the
single SFL shall be located at 200-foot intervals from
station 2+00 to the end of the system. The center of the
barrette shall be on the runway centerline with the axis
of the barrette horizontal and perpendicular to the
centerline. If a barrette or light is displaced more than
20 feet longitudinally to avoid a major obstruction, the
spacing of the lights at adjacent stations may be
adjusted to obtain more uniform spacing. The spacing
between lights centers in a barrette shall be equal and
nominally 2.5 feet. The wing barrettes for the 1000-foot
crosshar (station 10+00) shall be the same as for the
centerline barrettes except the center of the barrette shall
be 28 +2 feet from the runway centerline. The axes of
these barrettes shall be in line with the centerline
barrette at this station.

15. MOUNTING THE LIGHTS.

Semiflush light should be used only in displaced
threshold areas or paved overruns. These semiflush
lights shall be mounted on steel light bases set in a

concrete foundation. These lights may project not more
than one inch above the paved surface. The elevated
lights are mounted at the correct height on frangible,
low-impact-resistant, or  semifrangible  supports.
Frangible supports are used for heights of 6 feet or less.
The support consists of a frangible coupling and
sections of 2-inch diameter conduit for each light. The
frangible coupling may be mounted on a steel light base
or 2-inch diameter conduit elbows set in a concrete
foundation. For heights more than 6 feet, the barrettes
or individual SFL shall be placed on low-impact
resistant or semifrangible supports.

16. EQUIPMENT.
17. FIXTURES AND COMPONENTS.

The lighting equipment for the MALSR shall be as
shown in table 1. Typical elevated steady-burning
lights for the centerline lights and 1000-foot bar lights
are shown in figure 4.A. A typical semiflush light for
use as centerline lights in displaced threshold areas is
shown in figure 4.B. A special power unit or
distribution transformer with appropriate intensity
settings shall be used to provide power to these lights.
A typical SFL is shown in figure 5. Each SFL shall
consist of a flasher head and a power supply unit. The
flasher head and power supply unit may be combined to
install as a single light unit, or the flasher head may be
installed at any distance of not more than 150 feet from
the power supply unit. A master control unit shall
furnish the power, intensity setting, and triggering
signal for all the SFL in the system.
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LAMPHOLDER
LAMPHOLDER: PAR-38, OUTDOORS,
COMMERCIAL TYPE AS DETERMINED
BY THE MANUFACTURER.

LAMP: 120V 120W PAR-38

TYPE 120PAR/SP ENERGY SAVING,
OR 120V 150W PAR-38

TYPE 150PAR/SP.

POWER UNIT: (NOT SHOWN) DISTRIBUTION
VOLTAGE TO 120V RATED, 3-INTENSITY

SETTINGS AS REQUIRED BY MANUFACTURER LAMP
(ONE UNIT FOR SYSTEM) )HED

A. ELEVATED BARRETTE LIGHT

LIGHT: FAA AC 150/5345-46
TYPE L-850B

BASE: FAA AC 150/5345-42 TYPE L-868
SIZE B.

OR FOR INSET LIGHTS FAA AC 150/5345-46
TYPE L-850BS SPECIAL SHALLOW BASE.

LAMP: 200W, 6.6A TYPE AS DETERMINED
BY MANUFACTURER

<4+—9.94INDIA.

«— —119INDIA———»

DIMENSIONS ARE FOR REFERENCE ONLY
B. SEMIFLUSH BARRETTE LIGHT

Figure 4. Typical centerline barrette lights for MALSR
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SFL FIXTURE: UNIDIRECTIONAL
240V, FAA AC 150/5345-51,
TYPE L-849, STYLEE,
(FLASHER HEAD AND POWER
UNIT MAY BE MOUNTED
SEPARATELY).

LAMP: AS DETERMINED BY
MANUFACTURER.

POWER: 120V OR 240V INPUT,
500VA EACH LIGHT.

MASTER CONTROLLER:
(NOT SHOWN)
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< 8" »
‘ «w

(X

7l

DIMENSIONS ARE FOR REFERENCE ONLY
OUTLINE DIMENSIONS

Figure 5. Typical SFL for MALSR, type FAA L-849E

18. LIGHT SUPPORTS.

The type of supports for the MALSR lights depends on
the height of the light or barrette above the surface as
follows:

a. Elevated light heights 6 feet or less use frangible
supports. Refer to MOUNTING THE LIGHT this
WP.

b. Light heights between 6 feet and 40 feet use low-
impact-resistant supports. The individual SFL or
5-light barrettes shall be installed on low-impact-
resistant supports of the correct height. These
supports may be non-metallic, FAA-E-2702
supports or triangular, antenna support type, FAA
AC 150/5345-45.

c. Light heights more than 40 feet should use
semifrangible supports. Individual SFL or 5-light
barrettes shall have the top 20 feet of the support of
the low-impact-resistant type installed on a rigid
support of the correct height.

19. PHOTOMETRIC REQUIREMENTS.

See the appropriate FAA AC for the specific fixture
photometrics. The color of the steady-burning lights
shall be aviation white for the centerline and 1000-foot
crossbar lights as required by ICAO, Annex 14, Vol. 1,
App. 1. The color of SFL may be aviation white or
bluish-white similar to xenon gas discharge lights. The
intensity steps based on rated intensity shall be 100
percent for HIGH setting, 20 percent for MEDIUM
setting, and 4 percent for LOW setting for the steady-

burning centerline and 1000-foot crossbar lights and
100 percent for HIGH setting, 10 percent for MEDIUM
setting, and 2 percent for LOW setting for the SFL. The
SFL shall flash in sequence from the outer end toward
the runway threshold at a steady rate between 60 and
120 times per minute. The interval between flashes of
adjacent lights shall nominally be 1/30 seconds. The
intensity-distribution of the lights shall be as follows:

a. Steady-burning white lights. The peak intensity
for the elevated lights at the rated 120 volts shall be
not less than 10,000 candelas and the intensity shall
be not less than 1000 candelas at any angle up to 15
degrees from the beam axis. For the semiflush lights
the peak intensity shall be not less than 5,000
candelas with the beamspreads from the beam axis
at 2500 candelas not less than +5 degrees
horizontally and +3.5 degrees vertically and at 500
candelas not less than +7 degrees horizontally and
+5.5 degrees vertically.

b. SFL. The rated effective intensity shall be not
less than 7500 candelas or more than 22,500
candelas for 15 degrees horizontally and 5 degrees
vertically from the beam axis.

20. POWER AND CONTROLS.
21. POWER.

The electrical power for the MALSR approach lights
shall be as follows:

a. For the centerline and 1000-foot crossbar steady-
burning lights, a special power unit shall furnish
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power to these lights from a multiple circuit rated at
120 volts or 120/240 volts 3-wire. This power unit
shall energize the lights at either of the three
intensity settings as selected.

b. For the SFL, the power to operate these lights
shall be 120 volts multiple circuit furnished by the
master control unit (WP009 04) for the RAIL
section of the system. The master control unit
controls the flashing sequence of the lights and the
intensity setting as selected. These lights have
individual power supply units which may be
combined with or separated from the flasher head.

Emergency power is not essential for the MALSR
system, but if emergency power is available, it should
be used with the automatic emergency power transfer
(WP009 01).
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22. CONTROLS.

The MALSR shall be remotely controlled from the
airfield lighting control panel (WP0Q9 05) in the control
tower. Alternate control from the airfield lighting vault
is desirable. A separate control shall provide for
switching ON and OFF and for selecting the intensity
setting of the centerline lights, the 1000-foot bar lights,
and the SFL.

23. MONITORING.

The operation of the MALSR system, including the
intensity selection, should be visually observed at least
once each day. Automatic monitoring is not required,
but it may be used if the equipment installed has this
capability.
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1. GENERAL INFORMATION.
2. PURPOSE.

Runway visual aids consist of marking and lighting on
or near the runway. The purpose of these visual aids is
to provide guidance to pilots for safe takeoffs and
landings during any operational condition. They shall
clearly define the runway surface and its limits and
provide directional and distance cues for properly
orienting and controlling the aircraft. The information
must be easily recognized and used in fair weather and
in restricted visibility conditions, day or night, to the
minimums authorized for the runway.

3. SCOPE.

The runway visual aids section of this Technical Manual
contains the configuration requirements, applications,
basic design and installation criteria, and equipment
required for the runways of Navy shorebased airfields.
Each runway shall have the visual aids which will
satisfy the requirements for the operations authorized
for that runway. The requirements contained in the
individual Work Package(s) (WP) provide guidance for
all personnel servicing existing systems or designing
complete new installations. Existing installations of
similar aids may be used and maintained as installed.
Extensions, major modifications, or upgrading of
existing installations shall comply with the requirements
of the WP for the individual aid.

4. STANDARDIZATION.

The WP for each runway visual aid establishes the
requirements to be used for most Navy airfields. By
combining the WP for all the runway visual aids
required for the mission and special characteristics of
the airfield, standardization of runway visual aids for
Navy airfields is attained. Standardization of visual aids
on a nation wide basis is essential to promote
operational safety. When deviation of installations are
necessary, these changes shall be authorized in
accordance with the approved procedures of WP002 00.

5. FLIGHT RULES.
6. GENERAL.

The types of runway visual aids required for an airfield
depends on the flight operations that will be performed
and the approach visual aids (WPO003 00) that are
installed. Flight operations are separated into Visual
Flight Rules (VFR) operations and Instrument Flight
Rules (IFR) operations. Major airfields usually have
both types of operations. The runway visual aids
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associated with the different flight rules are indicated in
table 1.

7. VISUAL FLIGHT RULES (VFR).

Flight operations for which the approach and landing
guidance depends mostly on visual contact with the
ground may follow VFR. VFR requires good visibility
and may apply for day or night flights. Internationally,
the conditions for these operations are referred to as
Visual Meteorological Conditions (VMC). See WP002
00 for the criteria. The runway visual aids for these
operations are basic for any runway.

8. INSTRUMENT FLIGHT RULES (IFR).

Flight operations for which at least part of the
navigation depends on electronic guidance must use
IFR. IFR involve low ceilings or poor visibility or both
whether day or night. Internationally, the conditions for
these operations are referred to as Instrument
Meteorological Conditions (IMC). See WP002 00 for
criteria. As the ceiling becomes lower or the visibility
more restricted, the more precise the visual information
must be.

9. APPROACH MINIMUMS.

To be permitted to make approaches to a given runway
the weather conditions must be at or above specified
levels called approach minimums. These minimums
depend on several factors including the following:

a. Type of aircraft.

b. Minimum visibility or Runway Visual Range
(RVR).

c. Minimum height of ceiling.

d. Minimum Descent Altitude (MDA) or Decision
Height (DH).

e. Type of approach and runway visual aids.
f. Type of approach.

For methods to determine approach minimums refer to
OPNAV Inst. 3722.16.

10. RUNWAY VISUAL RANGE (RVR).

Runway visual range is a system of measuring the
visibility along the runway. It is an instrumentally
derived value that represents the horizontal distance a
pilot will see down the runway from the approach end.
It is based on the sighting of either High Intensity
Runway edge Lights (HIRL) or the visual contrast of
other targets, whichever yields the greater visual range.
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11. IFR CATEGORIES.

To permit flight operations at different approach
minimums IFR operations have been divided into
categories which are defined in WP002 Q0.

12. DESCRIPTION OF RUNWAY VISUAL
AIDS.

13. The runway visual aids consist of markings and
lighting installed on or near the runway. The runway
lights include the basic edge lights, the low-visibility
runway lights, and the supplemental runway lights. The
basic runway lights define the limits of the runway
surface. These are the edge lights, the threshold lights,
and the runway end lights. Some runways may have
displaced threshold lights and markings. The low-
visibility runway lights are the centerline and
touchdown zone lights. The supplemental runway lights
may be runway exit lights, runway distance markers,
and arresting gear markers. The configuration of the
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markings differs for the class of the runway. The
marking and types of light may be different for runway
on the same air field.

14, SELECTION OF RUNWAY VISUAL AIDS.

15. The types of runway visual aids required depend on
the mission and the approach minimums which may be
necessary. Table 1 is a guide for determining the aids to
be provided. The design requirements are found in the
WP for each type of approach aid. Installation details
are given in UFC 3-535-02 for runway lights and signs
and FAA AC 150/5340-1 and AC 150/5370-10 for
runway markings.

16. IMPLEMENTATION.

The WP and requirements of this section of the Manual
are not intended to direct or request implementation but
are to establish uniformity when implementation is
undertaken.
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TABLE 1. APPROACH VISUAL AIDS REQUIREMENTS

Visual Aids System Authorized Operations
IFR Category
VFR Non- I I A B lnic
Prec
Runway Marking (WP004 01) R R R R R R IN
Runway Threshold Lights (WP004 02) R R R R R R IN
Displaced Threshold Lights and RS RS RS RS RS RS IN
Markings (WP004 03)
Runway End Lights (WP004 04) R R R R R R IN
Runway Edge Lights (HIRL) (WPO004 R R R R R R IN
05)
Runway Edge Lights (MIRL) (WP004 R R - - - - -
05, paragraph 3)
Runway Centerline Lights (WP004 06) NR C C R R R IN
Touchdown Zone Lights (TDZL) NR RS OPT R R R IN
(WPQ04 07)
Runway Exit Lights (WP004 08)* RS RS RS RS RS RS IN
Runway Distance Markers (RDM) R R R R R IN IN
(WPQ04 09)
Arresting Gear Markers (WP004 10) R R R R R IN IN
C - Recommended
R - Required (These visual aids are required for operating in the IFR Category, but other factors may negate
approval for installation. See Justification for Installation, WP002 00.)
RS - Required under special conditions. *An example: Only if high speed exit is installed.
OPT - Option as recommended by air station commander and approved by NAVAIR.
IN - Installation necessary.

NR - Not Required.
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Record of Applicable Technical Directives

1. GENERAL INFORMATION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
the Runway Markings for paved runways on shorebased
airfields. These markings provide visual cues to pilots
for runway identification, longitudinal alignment
information, touchdown zone, and runway edges for
paved runways. These cues assist pilots in operating
aircraft during landings, rollouts and takeoffs. These
requirements establish  uniformity for ease of
recognition and use in the interest of safety and efficient
aircraft operations. The complexity of the markings
vary with the operational class of the runway. The
classes of runways for markings are:

a. Basic runways,
b. Nonprecision instrument runways, and
c. Precision-approach instrument runways.

The markings for paved overruns, stabilized runway
shoulders, and closed runways are included in this WP.
These marking requirements shall be used for all new or
resurfaced runways and at any time the existing
markings are to be repainted.  EXisting runway
markings may be used until repainting is needed
provided they meet the minimum requirements for the
runway classification.

3. JUSTIFICATION REQUIREMENTS.

The runway markings are basic visual aids for aircraft
landings and takeoffs. All paved runways shall be
marked with at least the minimum requirements for the
runway.

a. Basic runways are intended for Visual Flight
Rules (VFR) operations (WP004 00) only.

b. Nonprecision instrument runways permit
Instrument Flight Rules (IFR) operations (WP004
00) of nonprecision approaches and VFR operations
only.

c. Precision-approach instrument runways permit
IFR operations in Category | or Category Il
conditions, nonprecision IFR, and VVFR operations.

Additional markings of a higher level may be approved
for special site or operating conditions (WP002 00).

4. RELATED FACILITIES.

Other markings on the runway may include:
a. Displaced threshold markings (WP004 03),
b. Arresting gear markings (WP004 10),

c. Simulated carrier deck markings (WP006 04),
and

d. Taxiway entrance and exit markings (WP005
01).

5. DESCRIPTION.
6. GENERAL.

The runway markings consist of a system of markings
identified by the functions which they serve. These
markings are similar to those required by the FAA in
their requirements in Advisory Circular AC 150/5340-1.
The standard elements of runway markings are as
follows:

a. Runway designation markings,
b. Centerline markings,
c. Threshold markings,
d. Side stripes markings,
e. Touchdown zone markings, and
f. Fixed distance markings.
7. BASIC RUNWAY MARKINGS.

(See figure 1.a.) The minimum markings for the basic
runway class are:

a. Runway designation markings, and
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b. Centerline markings.

Threshold markings should be used if the runway
requires better identification or if international
commercial aircraft use this runway. Side stripes may
be added if the runway edges are not easily recognized.
Fixed distance markings shall be added for runways
4,000 feet or more in length and used by jet aircraft.

8. NONPRECISION INSTRUMENT RUNWAY
MARKINGS.

(See figure 1.b.) The minimum markings for the
nonprecision instrument runways are:

a. Runway designation markings,
b. Centerline markings, and
c. Threshold markings.

Touchdown zone markings may be added for runways
5000 feet or more in length. Side stripes may be added
if the runway edges are not easily recognized. Refer to
SIDE STRIPES MARKINGS this WP. Fixed distance
markings shall be added for runways 4,000 feet or more
in length and used by jet aircraft.

9. PRECISION APPROACH INSTRUMENT
RUNWAY MARKINGS.

(See figure 1.c.) The markings for precision approach
instrument runways include all elements for runway
markings. Refer to GENERAL DESCRIPTION this
WP.

10. SUPPLEMENTAL RUNWAY MARKINGS.

Some runways require supplemental markings to
provide information on runways with special features
associated with the runway. These supplemental
markings are:

a. Displaced threshold markings (WP004 03),

Closed or nonoperational runway markings,

=

Arresting gear and barrier markings (WP004 10),
Simulated carrier deck markings (WP006 04),

Overrun markings,

@

f.  Runway shoulder markings, and

g. Taxiway entrance and exit markings (WP005
01).
11. RUNWAY DESIGNATION MARKINGS.

(See figures 2 and 3.) The runway designation
(direction) markings consist of a number indicating the
direction of the runway by its magnetic azimuth and, in
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cases of parallel runways, a letter. The designation
number shall be the whole number from 1 to 36 to the
nearest one-tenth of the azimuth (in degrees) of the
runway centerline. The azimuth is measured clockwise
from magnetic north as viewed from the approach
direction. If the whole number is less than “10”, the
designation number shall be preceded by a “0”.
Examples; if the centerline magnetic azimuth is 183° the
number is “18”; for the opposite approach - azimuth 03°
- the number is “36”. If the centerline magnetic azimuth
is 87°, the number is “09” and the number for the
opposite runway end is “27”. The numbers on opposite
ends of the same runway shall be a difference of 18. If
the runway is one of two or three parallel runways, a
letter is added to the runway designation marking. For
two parallel runways, the letters are “L” and “R”. For
three parallel runways, the letters are “L”, “C”, and “R”.
The letters shall be located between the runway
threshold or threshold marking and the number as
shown in figure 2. The color of the designation
markings shall be retroreflective white. The numbers
and letter shall be block type as shown in figure 3.
Refer to figure 2 for specific location and dimensions of
markings.

12. RUNWAY CENTERLINE MARKINGS.

(See figure 2). The centerline markings shall be
centered on the runway centerline. The markings shall
consist of a broken line of 100" (minimum) to 150’
(maximum) long stripes separated by blank spaces of 60
feet minimum and a maximum space of the line length.
The first stripe from each end shall be 40 feet from the
top of the designation number. The width of the stripes
shall be 12 to 18 inches wide for basic runways and a
minimum of 36 inches wide for other runways. The
color of these markings shall be retroreflective white.
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FIXED DISTANCE
MARKINGS

A. BASIC RUNWAY

FIXED DISTANCE
MARKINGS

B. NONPRECISION INSTRUMENT RUNWAY

FIXED DISTANCE

MARKINGS __\
PR

C. PRECISION APPROACH INSTRUMENT RUNWAY

NOTE: COLOR OF MARKINGS SHALL BE RETROREFLECTIVE WHITE.

Figure 1. Typical layout for runway markings by class
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Figure 2. Typical details for runway markings
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NOTES: 1. THE DIMENSIONS ARE IN FEET.
2. SPACING BETWEEN TWO DIGIT NUMBERS IS 15 FEET, EXCEPT FOR 11.
3. COLOR OF RUNWAY DESIGNATION MARKINGS SHALL BE RETROREFLECTIVE WHITE.

Figure 3. Details for runway designation markings




NAVAIR 51-50AAA-2
CHANGE 1

13. THRESHOLD MARKINGS.

The threshold markings shall consists of ten stripes, five
on each side, parallel to and symmetrical about the
runway centerline. See figure 2 for location and
dimensions for these markings. The color of these
markings shall be retroreflective white. If the runway is
less than 200 feet wide, the overall width of the
threshold markings shall be 20 feet less than the runway
width. The width of the stripes and the spaces between
stripes shall be reduced proportionally.

14, SIDE STRIPES MARKINGS.

(See figure 2.) The side stripes markings shall be
continuous lines at each edge of the runway parallel to
the runway centerline. The outside edge of the side
stripe is located at the designated runway width,
regardless of whether the area outside of the stripe is
stabilized. The stripes shall be 3 feet wide. For
runways 200 feet or less in width, the outer edge of
these stripes shall be at the designated edge of the
runway. For runways more than 200 feet wide, the
inner edges of the side stripes shall be 200 feet apart and
symmetrical about the runway centerline. If the runway
has a displaced threshold, the side stripes shall continue
through the displaced section. Preferably, the side
stripes shall extend to the runway ends but may
terminate in line with the beginning of the threshold
markings except where the threshold is displaced from
the runway end. The color of the side stripes shall be
retroreflective white.

15. TOUCHDOWN ZONE MARKINGS.

(See figure 2.) The touchdown zone markings shall
consist of groups of three, two, and one rectangular bars
symmetrically arranged in pairs about the runway
centerline. Each bar shall be 6 feet wide and 75 feet
long. The bars within a group shall be spaced 5 feet
apart. The second group of bars from the threshold
shall be fixed distance markings as single bars 30 feet
wide and 150 feet in length. For runways less than 150
feet wide, the width of bars and spaces shall be reduced
proportionally. The inner edges of the bars in a pair
shall be 72 feet apart. The first pair of bars shall begin
500 feet down the runway from the beginning of the
threshold markings (520 feet from the runway end).
The pairs of bars are at 500-foot intervals as follows:
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Distance in Feet No. of
from Runway End Bars in Group
520 3 bars
1020 1 fixed distance bar
1520 2 bars
2020 2 bars
2520 1 bar
3020 1 bar

On shorter runways, these pairs of bars which would
extend to within 900 feet of the midpoint of the runway
shall be eliminated. The color of the touchdown zone
markings shall be retroreflective white.

16. FIXED DISTANCE MARKINGS.

The fixed distance markings are part of the touchdown
zone markings if touchdown zone markings are used but
may be required for basic runways and nonprecision
instrument runways if these are 4,000 feet or more in
length and used by jet aircraft. For precision approach
instrument runways, the fixed distance markings are
used instead of the second set of three-bar touchdown
zone markings. The fixed distance markings shall
consist of a pair of single, rectangular bars 30 feet wide
by 150 feet long located symmetrically about and 36
feet from the runway centerline. The beginning of these
bars is 1,020 feet from the runway threshold. The color
of these markings shall be retroreflective aviation white.

17. CLOSED OR NONOPERATIONAL
RUNWAY MARKINGS.

Closed runways shall be marked with yellow X’s at
each end of the runway. The X’s shall be placed over
the runway designation markings. However, due to
construction activity, the X’s may be placed just off of
the runway end. The markings shall also be placed near
the entrances of active intersecting runways and
taxiways, and may be placed at other locations if
considered necessary. The X’s shall have arms 10 feet
wide and 60 feet overall length with the arms crossing at
right angles as shown in figure 4. For temporarily
closed runways, the X’s may be reduced to 8 feet in
width to permit the use of plywood, fabric, or other
material which can be painted the appropriate color,
fastened in place, and easily removed. For permanently
closed runways, the runway lights shall be
disconnected, the runway markings shall be obliterated,
and the X’s painted on the surface at intervals not to
exceed 1000 feet. The color of the closed runway
markings shall be nonretroreflective yellow.
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NOTE: THE COLOR OF THE CLOSED RUNWAY MARKINGS SHALL BE NONRETROREFLECTIVE YELLOW.

Figure 4. Closed runway markings detail

18. LIGHTED VISUAL AID TO INDICATE
TEMPORARY RUNWAY CLOSURE.

A lighted visual aid for indicating a temporarily closed
runway shall:

a. Be a portable, towable unit that can be quickly
removed from the runway vicinity.

b. Consist of clear incandescent lamps or transmit
a white color, arranged in the shape of a letter “X”
with arms crossed at 90°. The arms shall be painted
yellow on all sides so that the unit will be clearly
visible when it is in position.

c. Be energized by a portable power supply
capable of a minimum duration of 24 hours of
continuous operation.

d. Be controlled so that the lighted signal will
flash at an approximate rate of three seconds “on”
and one second “off”.

e. Provide the following daytime and nighttime
visual reference during Visual Flight Rule (VFR)

19.

The following options are acceptable, if specified by the

conditions when placed on centerline and within
250 feet of the runway end:

(1) Acquisition by the pilot at a range of at
least 5 nautical miles.

(2) Recognizable as a letter “X” from a range
of at least 1-1/2 nautical miles.

f.  Provide lamp dimming capability for nighttime
operations.

g. Produce a signal that provides a horizontal
coverage to at least 15 degrees on each side of the
runway centerline, and a vertical coverage from 0
degrees to 10 degrees above horizontal, both day
and night, at a range of 1-1/2 nautical miles.

h.  Withstand a minimum wind speed of at least
40 mph without effecting aiming or operation.

i. Include an illuminated failure indicator that is
visible from the back (runway side) of the unit.

OPTIONS.

purchaser:

a. One person set up in less than 5 minutes.
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b. Gasoline, diesel, and other portable power
options.

c. Trailer hitch options including tandem towing
for on-airport operations.

d. Larger fuel tanks to provide up to 120 hours of
continuous operation.

e. Fail safe protection to ensure that the unit stays
on as continuous light if the flasher unit should fail.

20. DESIGN RECOMMENDATIONS.

The following recommendations are provided as
guidance for the construction of a unit that meets
performance requirements. They are not intended to
limit or prevent innovation for meeting performance
requirements as specified elsewhere in this document.

a. Adjustable aiming and leveling to allow tilting
to an optimum angle of five degrees from vertical.

b. Minimum lighting arrangement:  nine (9)
spotlights mounted on 14-foot arms and spaced 3
feet 6 inches on centers (figure 5). Each spotlight
should be a 150W/120V PAR-38 lamp.

c. Forty (40) volt operation for dimming during
nighttime operations.

21. OVERRUN MARKINGS.

The overrun area markings are a series of chevrons or
partial chevrons to be located on the paved overrun area
as shown in figure 6. The apex of the chevrons shall be
along the runway centerline with each leg making an
angle of 45° to the centerline. The markings shall be
only in the overrun area beyond the threshold or runway
end. The apex of the initial full chevron shall be 50 feet
from the threshold line. The legs of the chevron shall be
3 feet wide and extend out to the edge of the paved area
but not more than 100 feet on each side of the
centerline. The chevrons shall be equally spaced at 100-
foot intervals through the paved overrun area. The final
chevron shall be only one-half the width of the full
chevrons. The outer half of a chevron for which the
apex would be 50 feet down the runway from the
threshold shall be terminated at the runway threshold.
The color of these markings shall be nonretroreflective
yellow.

22. RUNWAY SHOULDER MARKINGS.

Paved runway shoulders may be marked to better define
the full strength limit of the runway. Often the runway
side stripes and the natural contrast between the runway
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and shoulders are adequate. Runways more than 200
feet wide are more likely to need shoulder markings.
Shoulder markings shall be diagonal stripes at 45° to the
runway edges uniformly spaced at 100-foot intervals.
They shall point away from the runway ends with the
change in direction at the runway midpoint. The stripes
shall be 3 feet wide and extend from the runway edge to
not less than 10 feet from the runway edge as shown in
figure 7 or to the outer edge of the shoulder, if this is
less. The color of these markings shall be
nonretroreflective yellow.

23. BORDERS FOR MARKINGS.

For some installations, the runway markings and the
runway surface do not provide sufficient contrast for
easy recognition. In such cases, the contrast may be
improved by outlining the markings with a non-glossy
black border. The borders shall be a minimum of 6
inches wide, 12 inches is preferable.

/CLEAR SPOTLIGHT (150W/120V PAR-38)

NOTE: FOR ADDITIONAL INFORMATION SEE
FAA AC 150/5345-XX (NOT ISSUED AT THIS
DATE)

Figure 5. Lighting Arrangement
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TABLE 1. MATERIALS FOR RUNWAY MARKINGS

Color of Marking

Federal Specification

Authorized Use

Retroreflective
White

Nonretroreflective
Yellow

Nonretroreflective
Black

TT-P-1952, paint, white and TT-B-
1325 glass spheres, type 11,
gradation A. The color shall be
FED-STD-595 color chip No.
17875.

TT-P-1952 paint, yellow. The color
shall be FED-STD-595, chip No.
23538.

Paint, black. The color shall be FED-
STD-595, chip No. 27038.

All runway markings except arresting
gear, overrun, shoulder, and
closed runway markings.

Overrun, shoulders, and closed
runway markings.

Border around white or yellow
markings.

24, STRIATED MARKINGS.

In cold areas where frost heaves of pavement may be a
serious problem, the markings may be modified by
using striated markings to reduce the effects of uneven
heat absorption. Striation of markings is accomplished
by applying the paint in narrow stripes alternating with
unpainted narrow spaces. From a distance the striated
markings will appear as marked areas; however, the
contrast of the marked areas will be reduced because of
less painted area. Striated markings should be cleaned
and repainted more frequently to maintain the contrast
level. Striated markings are not recommended for
precision approach instrument runways used for
Category 1l and Category Ill operations. If striated
markings are used, the paint shall be applied in uniform
stripes 4 to 6 inches wide and separated by uniform
spaces not to exceed the width of the striated stripes.
The color of the striated markings shall be as required
for the particular marking.

25. INSTALLATIONS.
26. INSTALLATION REQUIREMENTS.

For installation details refer to FAA AC 150/5340-1 and
AC 150/5370-10.

217. PRECEDENCE OF MARKINGS.

NOTE
If a simulated carrier deck is installed on the
runway, the carrier deck markings shall have
precedence, and runway markings shall not
be installed between the edges of the carrier
deck. Touchdown zone and fixed distance
markings shall be omitted if any part of them
may conflict with the carrier deck installation.

If two runways intersect, the markings of the runway
with the higher precedence continues through the
intersection and the markings of the lower precedence
runway are interrupted. Runway side stripes of both
runways may be continued. If the intersection is near
the threshold of the lower precedence runway, the
threshold markings, designation markings, and
touchdown zone markings may be relocated to avoid the
intersection area. For intersections of runways of equal
precedence, the runway with the greater amount of
traffic will have precedence. The order of runway
precedence in descending order is as follows:

a. Precision  approach  instrument  runway,
Category IlI.
b. Precision  approach  instrument  runway,
Category II.
c. Precision  approach  instrument  runway,
Category I.

d. Nonprecision instrument runway.

e. Basic runway.
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28. MATERIALS.

The materials required for runway markings are paint
and retroreflective spheres (beads). The materials used
should be approved for the purpose and type of
pavement. The approved materials and colors are
shown in table 1.

29. RESTRICTIONS.

Regulations of some states, such as California, or other
authorities may prohibit or restrict the use of solvent
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base paints. For white and yellow markings use type
TT-P-1952 paint. For the slower drying type
TT-P-1952 paint, timing of application of the
retroreflective beads (spheres) may be required to assure
adherence of the beads without sinking too deeply into
the paint. Any long-wearing semigloss or flat black
paint, such as type TT-P-1952 with black pigment, that
is suitable for the surface may be used.
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TECHNICAL MANUAL
RUNWAY THRESHOLD LIGHTS

SHOREBASED AIRFIELDS
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Record of Applicable Technical Directives

TOIEIANCES ...ttt
1. GENERAL INFORMATION.
2. PURPOSE.

This Work Package (WP) contains the requirements for
the Runway Threshold Lights. Threshold lights define
the beginning of the runway for approaching aircraft
during night operations and during periods of reduced
visibility. These threshold light requirements shall be
used for all new runway edge light installations.
Existing installations, which fail to meet these
requirements, should be evaluated to determine the need
for replacement.

3. JUSTIFICATION REQUIREMENTS.

Threshold lights shall be provided for the approach ends
of all runways equipped with runway edge lights. These
threshold lights with the HIRL edge lights and runway
end lights are the basic runway lighting system.

4. RELATED FACILITIES.
The related visual aids should include the following:

a. High-Intensity Runway Edge Lights (HIRL)
(WP004 05) and Runway End Lights (WP004 04)
are integral parts of the basic runway lighting
system. A runway end light and threshold light may
be combined in a single fixture.

b. Runway markings (WP004 01) of the
appropriate class are the visual aids for VFR
daytime operations and supplement the lighting aids
in IFR and nighttime operations.

c. The threshold lights for the approach light
system ALSF-1 (WP003 06), ALSF-2 (WP003 07),
and SALS (WPO003 08) are a supplement to the

runway threshold lights, especially for low-visibility
operations.

d. Displaced threshold lights and markings
(WP004 03) are used instead of the threshold lights
where the beginning of the landing area is not at the
runway end but this area may be used for takeoffs or
rollout of landings from the opposite direction.

5. DESCRIPTION.
(See figure 1.)

6. The runway threshold lights shall be a straight line of
lights at each end of the runway. The lines shall be
perpendicular to the runway centerline, and the pattern
of lights shall be symmetrical about the centerline. Each
line of lights shall consist of two groups, one on each
side of the runway centerline. Each group shall have a
wing bar of 4 lights outboard of the lines of runway
edge lights and an inboard section of 5 lights. These
threshold lights shall be elevated type except where
facilities such as arresting gear or runway intersections
make the use of elevated lights impractical. The
outboard lights shall be unidirectional green lights. The
inboard lights shall have green beams but the fixtures
may be bidirectional with red beams for runway end
lights. These threshold lights are connected into and
form an integral part of the runway edge light circuit.

7. INSTALLATIONS.
8. INSTALLATION REQUIREMENTS.

For installation details of the runway threshold lights
refer to UFC 3-535-02. General design and installation
requirements are given below.
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Figure 1. Typical layout plan for runway threshold lights

9. METHODS OF INSTALLATION.

The elevated runway threshold lights may be installed
on marker light bases or on conduit elbows set in a
concrete base. All elevated lights shall be mounted on
frangible couplings. The height of elevated lights shall
be not more than 14 inches above the surface. In areas
with frequent accumulations of snow to depths of 12
inches or more, and where the nearest inboard lights are
more than 50 feet from the runway centerline, with

approval by Naval Air Systems Command the height of
elevated lights may be increased but shall not exceed 24
inches above the surface. To raise the height of these
lights, use longer nipples and, if necessary, longer
cables from the secondary connectors of the isolation
transformers to the lamps. The manufacturer may be
able to supply these items. If semiflush threshold lights
are used, the lights shall be mounted on marker light
bases set in concrete foundations.



NAVAIR 51-50AAA-2
1 MAY 2003

10. LOCATION.

The runway threshold lights shall be located on a line
perpendicular to the runway centerline at each end of
the runway as shown in figure 1. The line of threshold
lights shall not be more than 5 feet from the end of the
runway or the runway threshold.

11. DIMENSIONS AND TOLERANCES.

(See figure 1.) The threshold shall be along a straight
line at right angles +1 degree to the runway centerline.
The tolerance for the individual lights shall be +2 inches
from the straight line. The threshold lights shall be
uniformly spaced at not more than 10-foot intervals
starting from the point where the lines of edge lights
intersects the line of threshold lights, except for the gap
between the inmost inboard lights. The width of this
gap varies with the distance between the lines of runway
edge lights. Elevated lights shall not be installed within
36 feet of the runway centerline. For semiflush lights, if
used, the height shall not exceed one inch.
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12. AIMING.

The runway threshold lights shall be aimed with the
green beams of light toward the approach zone as
follows:

a. Unidirectional elevated lights are oriented
horizontally with the axes of the beams parallel to
the runway centerline. The axes of the beams are
aimed vertically at 6 degrees above horizontal. The
tolerance for aiming the lights shall not exceed 1
degree.

b. Bidirectional elevated lights have fixed vertical
beams and the beams are toed-in horizontally. The
lights shall be level and oriented in azimuth with the
two beams toed-in equally toward the runway
centerline.

c. Semiflush lights shall be oriented horizontally
with the axes of the beams parallel to the runway
centerline. The vertical aiming is fixed and is
properly aimed when the fixture is level on its
mount.

TABLE 1. SCHEDULE OF LIGHTING EQUIPMENT FOR THRESHOLD LIGHTS

Isolation Transformer

Purpose Lamp Rating FAA Type
Type of Fixture and Type Rating AC150/5345-47
Outboard Wing Bar Lights, Elevated, Unidirectional, 8 per threshold.
FAA-E-982 500W 20A 500W 20/20A or L-830-13
Green Q20/PAR56/1 500W 6.6/20A L-830-12
Inboard Section Lights, Elevated, Bidirectional, 10 per threshold.
FAA AC 150/5345-46 BY MFR SIZEDTO LAMP L-830
L-862E
Red/Green
Semiflush Lights, if used, may be bidirectional or unidirectional.
FAA AC 150/ 175W or 200W, One or two 200W, L-830-7
5345-46 6.6A, as determined | 20/6.6A
Type L-850D or E by manufacturer
Green/Red or (One or two lamps)
Green
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LIGHT. THRESHOLD ELEVATED,
BIDIRECTIONAL, L-862E,
GREEN/RED

LAMP:

FILTER: GREEN 180°, RED 180°

ISOLATION TRANSFORMER:
FAA AC 150/5345-47 TYPE L-830

LOCATED AT APPROACH THRESHOLD BAR -

OUTER SECTIONS OF INBOARD LIGHTS

LOCATION: RUNWAY THRESHOLD, INBOARD

004 02
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DIMENSIONS ARE FOR REFERENCE ONLY

Figure 2. Typical elevated, bidirectional runway threshold light

13. EQUIPMENT.
14, FIXTURES.

The lighting equipment required for the runway
threshold lights shall be as given in table 1 and shown in
figures 2, 3 and 4. Frangible couplings shall be used for
mounting the elevated lights. Bidirectional threshold
light fixtures may also serve as runway end lights.

15. PHOTOMETRIC REQUIREMENTS.

The runway threshold lights shall be unidirectional
lights except the inboard lights may be bidirectional as
combination threshold and runway end lights. For
unidirectional lights the beam shall be directed into the
approach area with the axis parallel to the runway
centerline in azimuth. For elevation of the beam of
outboard lights, refer to AIMING, this WHP.
Bidirectional lights may have the axis of the beams
toed-in towards the runway centerline at not more than
4.5 degrees. The color of the emitted light shall be
aviation green in accordance with ICAO, Annex 14,
Vol. 1, App. 1. The intensity of these lights shall be
progressively variable in five steps of 100, 20, 4, 0.8,
and 0.2 percent of rated intensity. The intensity-
beamspread of these lights at rated current shall be as
shown in the appropriate FAA AC for the specific
fixture. The average intensity of the main beam shall be
the arithmetic mean of all points inside contour | on a
uniform grid with points not more than one degree apart
for each coordinate axis of the grid.

16. POWER AND CONTROLS.
17. POWER.

The runway threshold lights are connected to the HIRL
series circuit for the runway and are an integral part of
the circuit. The circuit may be either 20 or 6.6 amperes
for which suitable isolation transformers are required.
The emergency power and automatic transfer
requirements (WPO0Q9 01) are the same as for the HIRL.
If the HIRL has two or more circuits and the edge lights
are interleaved, the threshold lights shall be interleaved.
The approach threshold lights are normally on different
circuits separate from the runway threshold lights.

18. CONTROLS.

The runway threshold lights are part of the HIRL
circuits and do not have separate controls. Both power
and intensity control are provided by the HIRL controls.
Normally, operating control is in the air traffic control
tower. Local control for maintenance and emergency
operations shall be provided in the airfield lighting
vault.
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PAR 56 LAMP

FILTER
IF REQUIRED

TRANSFORMER: 500W, 20/20A, FAA
AC 150/5345-47, TYPE L-830-13
LIGHT: TYPE FAA-E-982, ELEVATED
UNIDIRECTIONAL
LAMP: 500W, 20A, TYPE Q20A/PAR56/1

FILTER: GREEN, TYPE MS24489-2

ISOLATION TRANSFORMER: 500W, 20/20A,
FAA AC 150/5345-47 TYPE L-830-13

OR
500W, 6.6/20A, FAA AC 150/5345-47 TYPE L-830-12

LOCATION: RUNWAY THRESHOLD OUTBOARD
WING BAR

Figure 3. Typical elevated, unidirectional runway threshold light FAA-E-982
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LIGHT: THRESHOLD/RUNWAY END,
SEMIFLUSH, BIDIRECTIONAL, FAA
AC 150/5345-46, TYPE L-850D,
COLORS: GREEN/RED

FILTERS: ONE GREEN AND ONE
RED, TYPE AS DETERMINED BY

MANUFACTURER. DICHROIC
FILTERS MAY BE USED. LAMPS: TWO 175W TO 200W,

6.6A, TYPE AS DETERMINED 1IN
ISOLATION TRANSFORMER: TWO, BY MANUFACTURER - v
200W, 20/6.6A, FAA AC 150/5345-47, ’
TYPE L-830-7. Q
OR
TWO, 200W, 6.6/6.6A, FAA AC
150/5345-47, TYPE L-830-6. “amNpa T

17.25IN DIA.

DIMENSIONS ARE FOR REFERENCE ONLY

A. BIDIRECTIONAL LIGHT

LIGHT: THRESHOLD, SEMIFLUSH,
UNIDIRECTIONAL, FAA AC 150/5345-46,
TYPE L-850E,

COLORS: GREEN

FILTERS: GREEN, TYPE AS DETERMINED
BY MANUFACTURER. DICHROIC
FILTERS MAY BE USED.

LAMPS: ONE 200W or TWO 150W,
6.6A, TYPE AS DETERMINED BY

MANUFACTURER. 1IN
v

ISOLATION TRANSFORMER: TWO 200W, R
20/6.6A, FAA AC 150/5345-46, TYPE L-830-7. %

OR | 075IN-1.25IN
ONE 300W, 20/6.6A, FAA AC 150/5345-46, TYPE L- :8__—%1:
830-11. “ 1231INDIA

17.25 IN DIA.

DIMENSIONS ARE FOR REFERENCE ONLY

B. UNIDIRECTIONAL LIGHT
Figure 4. Typical, semiflush runway threshold lights, type FAA L-850D or L-850E
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TECHNICAL MANUAL
DISPLACED THRESHOLD LIGHTS AND MARKINGS

SHOREBASED AIRFIELDS

Reference Material

Paint, Airfield Marking, SOIVENT BaSE........c.ccueiuiieiiii st s sr e e en e e e nrenes FED-TT-P-85
Approach Lights, Category | - ALSF-1.......coo ettt ettt eeneere e es e e et e stesresrenneerennes 003 06
Approach Lights, Category Il and Category H1 - ALSF-2........cooiiiiiiiiieeeeese e 003 07
Short Approach Light SYSTEM (SALS) ..ottt bbbt bbbttt b b 003 08
Medium-Intensity Approach Light System with RAIL (MALSR) .......ccooiiiiieese e 003 14
RUNWAY IVAEKINGS. ...ttt et b b e h et e bbbt b e b e e R e e Rt e st eE e ke e b e eb e e b e bt eb £ e meenbeneenbenbesbeebeene e 004 01
RUNWAY TRFESNOIA LEIGNTS. ...ttt bbbttt s e e b e bbb e bt bt et e n b e e e sbenbesbeebeene e 004 02
L0 NV YA =T I I T | ) £ 004 04
High-Intensity Runway Edge LightS (HIRL)......c.ciiiiiiie ettt sttt st s aeennene e 004 05
O N YA O ) = [T TIPS 004 06
QLI L0 To] a0 LY o o N T o] P 004 07
Runway Distance Markers (RDIM) ........ccviioiiieieiise e seste s e esee e ste et te e sta e e e esaesa e testestestesseeseeseeneeseesteseesneasensens 004 09
(070 ] (o] £~ OO S PRSP FED-STD-595
Auxiliary Power and Power Transfer EQUIPMENT ..ottt 009 01
PAR-56 LAMPNOIAET ..ottt bbbt b e e FAA-E-982
Design Drawings for Visual Air Navigation FaCilities ..........ccoeiiiiiiiiiiiii e UFC 3-535-02
Beads (Glass Spheres), REtrOreflECHIVE. ........c.ooiiiiii e e e FED TT-B-1325
Paint, Airfield Marking, Water EMUISION ...........cooiiiiiiii it e FED TT-P-1952
Aeronautical Ground Light and Surface Marking Colors.........cccocooiiiniiinininieeicee e ICAQ, Annex 14, Vol. 1, App. 1
Markings of Paved Areas 0N AIFPOITS ......ccucieiiiieieeieeieeiesteste e ste e e e e e e e e tesresbesbesbesreeneeseesresreseesrens FAA AC 150/5340-1
Specification for Runway and Taxiway Light FIXTUIES .......ccccoviiiiiiiiiiiciesc s FAA AC 150/5345-46
Isolation Transformers for Airport LIghting .......cccooieiiiiii i FAA AC 150/5345-47
Standards for Specifying Construction of AIrPOIS.......cc.coeiiieiii i FAA AC 150/5370-10

Alphabetical Index

Subject Page No.
N1 2211 o TSR 7
APPrOACH TRIESNOIA LEIGNTS .....vieiiiitieiit ettt bbbk bbbtk ettt bt 3
LO7a] 01 0] LSOO OO UR PP 11
(D= ol 1 o140  FO OO OSSOSO 3
(D= ol o1 d (o] a I ] il INTo | L £SO UR PP 3
DESCIIPLION OF IMAIKINGS ..e.vvvietieieieite sttt ettt st e et e e te et et e s e et e besbesteeaeeRee s s e st e seeabesbeabeataensenbeseebesbe et e ateeneeneenreneas 5
(D100 ] T o LSS 7
(DT 0] Y=l AN T USSR 2
EQUIPMENT ANG IMTBEEITAIS. ....veveeieeeeeec ettt e et e s be e ae et e e se e s e ee e e s beaaeereeneeneeseententeaneeneaneeneenrennan 7
GENETAL INFOIMALION. ...ttt ettt b ettt b et b e bkt s b e st ekt s e e Rt e b e e e bt eb et et e eb et ebeabe st et e ebeneereabeneenea 2
LR e UL Lo g LT o (VT =T 1T £ PRPSRS 5
INSEAITALIONS. ...ttt ettt sttt be bt et e e st e s e ee b e ke e bt e b2 e ReeR e e e e R e e R e e e Re e Ee Rt e R e e Rt e R te et e nRenReeReere et etenrens 5
JUSEIFICALION REGUITEIMENTS. ...ttt bbb bt b bbb h bbbttt b bbbt ne et 2

[T 0 TSSOSO TP TTOOUR PP 3



NAVAIR 51-50AAA-2

004 03

1 MAY 2003 Page 2 of 12
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QLI =T L Lo ST UR TP 7
Record of Applicable Technical Directives
1. GENERAL INFORMATION. 3. JUSTIFICATION REQUIREMENTS.
2. PURPOSE. The justification for installing displaced threshold lights

This Work Package (WP) contains the requirements for
the lights and markings for runways with displaced
thresholds. A displaced threshold exists where the
threshold for landings is located down the runway from
the physical end of the runway. Displaced thresholds
may be permanent or temporary. The displaced area
between the runway end and the landing threshold may
be used for takeoffs or for rollout when landing from the
other directions. Often the reason for the displaced
threshold is to provide additional clearance of
obstructions in the approach area where it is not
practical to remove the obstruction. The purpose of the
displaced threshold lights and markings are to clearly
define the beginning of the landing area of the runway
for pilots making approaches.  These lights and
markings are used for approaches during daytime,
nighttime, and all weather conditions for which the
runway is authorized to operate. Runway and threshold
lights and runway markings in the displaced area shall
be modified to clearly identify that this area is not to be
used for landings but to provide visual guidance for
takeoffs and rollouts.

and markings is the official approval of operating
procedures requiring the landing threshold to be other
than at the physical end of the runway. Temporary
displaced thresholds (periods less than six moths) may
be permitted for repairs or construction in the approach
area. These requirements include guidelines for lights
and markings of temporary displaced thresholds. For
installations where the end of the runway is relocated
and the area involved is not intended for use in takeoff
and rollouts, the existing threshold and runway lights
and markings shall be removed and standard threshold
lights and markings installed at the new location. If the
pavements in the relocated area remains, it shall be
marked as an overrun, or in some cases where it is used
as a taxiway, the required taxiway lights and markings
shall be installed.

4. RELATED FACILITIES.

The airfield visual aids related to permanently displaced
threshold lights and markings include the following:
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a. High-Intensity Runway Edge Lights (HIRL)
(WPQO04 05). The displaced threshold lights shall be
connected to and integrated into the HIRL as part of
the circuit for power and control.

b. Threshold lights (WP004 02). The threshold
lights for this approach shall be modified to runway
end lights or removed.

c. Runway end lights (WP004 04). New lights or
modified threshold end lights with red light through
360° shall be provided at the physical end of the
runway.

d. Runway markings (WP004 01). The runway
markings shall be changed to conform to the new
threshold and runway length and the old markings
removed, except the runway edge markings, if used,
shall remain in the displaced area.

e. Runway Centerline Lights (RCL) (WP004 06).
If the distance of displacement is 700 feet or less,
the approach side of the RCL shall be obscured. For
thresholds displaced more than 700 feet in length the
sections of RCL in the displaced area are circuited
so this section of RCL may be switched “OFF”
during landing operations and switched “ON” for
takeoff and rollout operations.

f. Touchdown Zone Lights (TDZL) (WP004 07).
The TDZL in the displaced area shall be
disconnected and the standard TDZL configuration
installed as related to the displaced threshold
position.

g. Approach Lights — ALSF-1 (WP003 06),
ALSF-2 (WP003 07), SALS (WP003 08), or
MALSR (WP003 14). The approach lights shall be
relocated to the displaced threshold position and all
lights in the displaced area between the lines of
runway edge lights shall be semiflush type lights.
The approach threshold lights will then be only
those lights between the displaced threshold lights
which are required for the approach lights system.

h. Runway Distance Markers (RDM) (WP004 09).
Since the RDM s related to the rollout end of the
runway, the location of the markers and the

004 03
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numerals are not changed by displacing the
threshold. However, if the displaced threshold is
beyond one or more RDM, the approach side of the
RDM should be blanked out.

5. DESCRIPTION.
6. LIGHTS.

The displaced threshold lights shall be a line of lights at
the designed threshold (figure 1). This line of lights
shall be in two groups, one on each side of the runway.
Each group shall consist of an elevated white-green
bidirectional light in the line of runway edge lights,
outboard green lights, and may include inboard lights.

7. Permanently Displaced Threshold Lights.

If the threshold is permanently displaced, and the
section between the end of the runway and the displaced
threshold is used for takeoffs and rollouts, the lights
shall be permanently installed. The outboard lights
shall be not less than 4 elevated, unidirectional green
lights in each group and the light in each line of runway
edge lights shall be an elevated, bidirectional light with
the green beam towards the approach and a white beam
in the opposite direction. The inboard lights in each
group shall be not less than 4 semiflush, unidirectional
green lights in addition to the light in the line of runway
edge lights. At the physical end of the runway are two
groups of red lights in a line perpendicular to and
symmetrical about the runway centerline. Each group
of runway end lights shall have not less than 5 elevated
lights which are red through 360°. The runway edge
lights along the edge of the displaced area shall be
changed to emit white light along the runway and red
light toward the approach zone. For relocated or
permanently displaced thresholds and if the displaced
section of the runway is not used for takeoffs or
rollouts, the existing threshold lights, runway end lights,
runway edge lights, centerline lights, and touchdown
zone lights in the displaced area shall be removed. The
threshold and runway end lights shall be installed in the
standard configuration at the displaced threshold. The
edge, centerline, and touchdown zone lights should be
converted to the standard configurations starting at the
displaced threshold.
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> L*5 FT

w
LEGEND:
¢ THRESHOLD LIGHT,
@ UNIDIRECTIONAL GREEN.
PROVIDE BIDIRECTIONAL

RUNWAY EDGE LIGHT IF
DISTANCE TO UPWIND EDGE

\

|

‘ 200 FT FOR FIXTURE IN LINE WITH
|

1 LIGHT EXCEEDS 150 FT -

WHITE LIGHT.

v v ﬁ RUNWAY END LIGHT,

R S \ 'R UNIDIRECTIONAL, RED.
\ 200 FT

W N W A RUNWAY EDGE LIGHT,

é A $ ¥ ELEVATED, BIDIRECTIONAL
R R WHITE/RED.

\ |

| |

| | 200FT

| |

| \

| |

<

10FT @
ya A\ S
STVITTLL Teerom

@ INDICATES END OF RUNWAY PAVEMENT (TAKE-OFF THRESHOLD).

(2) RUNWAY EDGE LIGHT LINE.
(3) INDICATES LOCATION OF THRESHOLD OF USABLE LANDING AREA.
(4) WINGED OUT THRESHOLD BAR MARKING LOCATION OF THRESHOLD OF USABLE LANDING AREA.

INDICATES OPERABLE PAVEMENT FOR GROUND AIRCRAFT MOVEMENT BETWEEN LANDING AND TAKE-
OFF THRESHOLD.

@ INBOARD RUNWAY END LIGHT LIGHTS MARKING LOCATION OF TAKE-OFF THRESHOLDS.

@ UNIFORM SPACING BETWEEN RUNWAY EDGE LIGHTS IS TO APPROACH BUT NOT EXCEED 200 FT.

NOTES:

1.

IF THE PORTION OF PAVEMENT BETWEEN THE RUNWAY END AND THE DISPLACED THRESHOLD IS NOT USABLE FOR ROLL OUT
OR TAKEOFF, REMOVE RUNWAY EDGE LIGHTS AND RUNWAY END LIGHTS AND MARK THAT SECTION AS PAVED OVERRUN
(WP004 01 FIG. 5) AND USE STANDARD THRESHOLD LIGHTS (WP004 02) AND RUNWAY END LIGHTS (WP004 04).

SPACING FOR DISPLACED THRESHOLD LIGHTS IS 5" CENTERS. SPACING FOR RUNWAY END LIGHTS IS 10° CENTERS.
THE DISPLACED THRESHOLD LIGHT IN THE LINE OF RUNWAY EDGE LIGHT MAY BE AN EXISTING LIGHT OR AN ADDED LIGHT IF
THE DISPLACED THRESHOLD IS NOT LOCATED AT AN EXISTING LIGHT.

Figure 1. Typical displaced threshold lighting configuration
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8. Temporary Displaced Threshold Lights.

For temporary displaced thresholds (6 months or less)
the displaced section may or may not be used for
takeoffs and rollouts. If the displaced section is used for
rollout and takeoff operations, the temporary lights shall
be installed as in figure 1. The displaced threshold
lights shall be not less than 4 elevated, unidirectional,
green lights outboard, not less than 4 semiflush,
unidirectional, green lights inboard, and one elevated
bidirectional, green/white light in the line of runway
edge lights on each side of the displaced threshold. The
runway end lights shall be not less than 5 bidirectional,
red/red lights (usually the existing permanent threshold
lights) on each side of the permanent runway threshold.
The existing runway edge lights along the displaced
section shall be converted to bidirectional, red/white
lights. Runway centerline lights in the displaced area
shall be opaqued out in the approach direction, or if
more than 700 feet in length, shall be circuited for
remote control of these lights in the displaced area to be
turned off during approaches to this threshold and to be
turned on for takeoffs in this direction and for landings
or takeoffs in the opposite direction. Touchdown zone
lights may have the lights disabled in the area for short
displaced sections or discontinue using the touchdown
zone light system for displaced sections more than 700
feet in length. If the displaced section of runway is not
used for rollouts and takeoffs, such as during
construction on this area of runway, the permanent
threshold lights, runway end lights, runway edge lights,
centerline lights, and touchdown zone lights in the
displaced section shall be disabled. Runway end lights
shall be provided at the displaced threshold by using
bidirectional green/red inboard threshold lights. For
short lengths of displaced sections, the lights may be
disabled by removing the lamps or disconnecting the
secondary connections from the isolation transformers.
For longer displacements, were more than 25 percent of
the lights in the circuit will be disabled, this part of the
circuit should be disconnected.

9. MARKINGS.

The runway markings for the displaced threshold area as
shown in figure 2 shall consist of the following non-
retroreflective painted markings:

a. Transverse white stripe across the runway at the
established displaced threshold.

b. Four yellow arrowheads without shafts on the
approach side pointing at the transverse stripe.
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c. A series of yellow arrows along the runway
centerline. The runway white side stripes, if used,
shall extend along the runway edge through the
displaced area (see figure 2c).

d. For temporary displaced thresholds, all existing
threshold markings and runway designation
markings short of the new threshold shall be
removed or completely and safely covered. The
temporary threshold markings, runway designation
marking, chevrons, and arrows may be made using
tape or temporary paint of the required color.

e. For relocated threshold, see figure 1, Note 1.

f. The new threshold and designation markings
shall be standard (see WP004 01), except for
temporary displaced threshold, temporary white
paint or white tape may be used.

10. INSTALLATIONS.
11. INSTALLATION REQUIREMENTS.

For installation details of the displaced threshold lights
and markings refer to UFC 3-535-02 for the lights and
FAA AC 150/5340-1 and AC 150/5370-10 for the
markings. General design and installation requirements
are given below.

12. METHODS OF INSTALLATION.

The elevated threshold, runway end, and runway edge
lights may be installed on marker light bases or on
conduit elbows set in a concrete base. All elevated
lights shall be mounted on frangible couplings. The
height of elevated lights shall be not more than 14
inches above the surface. In areas with frequent
accumulations of snow to depths of 12 inches or more,
with approval by Naval Air Systems Command the
maximum height of elevated lights may be increased but
shall not exceed 24 inches above the surface. To raise
the height of these lights, use longer nipples and, if
necessary, longer cables from the secondary connectors
of the isolation transformers to the lamps. The
manufacturer may be able to supply these items. The
semiflush lights shall be mounted on marker light bases.
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FOUR ARROWHEADS ONLY PLACED SYMMETRICALLY ABOUT
G WITH UNIFORM LATERAL SPACING AS INDICATED.

DETAIL C “X" = 13 RUNWAY WIDTH OR 37'6”, WHICHEVER IS GREATER.
X2y
X
= Ia ]
— — ——X 1
> []]
DISPLACED x; Y
THRESHOLD —— ¢
X/2%
5w
A. BASIC RUNWAY
STANDARD RUNWAY
MARKINGS (WP004 01)
l—— 120’ < 80 —pl¢—1200—» 80 —pe— 120’ 100 p|¢———— >
o M e
Vg
X/2
i ~ \ |
\ |
X \ \
= \ |
\ |
= — —X ‘
f = \ |
\ |
DISPLACED X | —» ‘ |
THRESHOLD v - | ‘
X/2¢

DETAIL C

B. NONPRECISION INSTRUMENT AND PRECISION-APPROACH INSTRUMENT RUNWAY

1’6lM|N. 5 —» “r;i’mm
! I

] A
80’

15 ‘

A
v

C. ARROW DETAIL

NOTE: THE COLOR OF ARROWS AND CHEVRONS SHALL BE NONRETROREFLECTIVE YELLOW,
AND THE DISPLACED THRESHOLD BAR SHALL BE NONRETROREFLECTIVE WHITE.

Figure 2. Displaced threshold markings configuration
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13. LOCATION OF LIGHTS.

The displaced threshold lights shall be at or within 2
feet of the established displaced threshold in a line
perpendicular to and symmetrical about the runway
centerline (figure 1) with a group of lights at each side
of the runway. Within each group the lights shall be
equally spaced and the spacings start from the line of
runway edge lights. If the line of threshold lights is not
at an existing runway edge light, an elevated edge light
shall be installed in the edge light line on each side.
The line of runway end lights shall be located not more
than five feet beyond the end of the runway. Often
these lights are the previous threshold-runway end lights
fixtures already installed.

14, LOCATION OF MARKINGS.

(See figure 2). The transverse threshold stripe shall be
perpendicular to the runway centerline with the edge
nearer the runway end at the established displaced
threshold. The four chevron markings shall have the
apexes in a line five feet from the approach edge of the
transverse stripe and shall be uniformly spaced and
symmetrical about the runway centerline. The spacing
shall be one-fourth of the runway width or 37’ 6”
whichever is greater. The centerline arrows shall be
located on the runway centerline with the head of the
first arrow into the displaced are 100 feet from the
beginning of the threshold markings. The arrows shall
be 120 feet long with 80 feet between adjacent arrows.
The existing runway side stripes, if used, shall be
retained.

15. DIMENSIONS.

The spacing of the threshold lights shall be on 10-foot
centers for both outboard and inboard lights starting
from the light in the line of runway edge lights. The
equal spacing of the runway end lights shall be on 10-
foot centers for each group. Aiming of unidirectional
lights shall be into the approach zone and parallel to the
runway centerline and 6 degrees above horizontal.
Bidirectional lights are toed-in 3.5 degrees toward the
centerline. The transverse threshold stripe shall be not
less than 10 feet wide. The new threshold markings, or
runway designation markings for basic runways, shall
begin 20 feet down the runway from the transverse
threshold stripe. The chevrons at the transverse stripe or
arrow heads shall be 45 feet long and 15 feet wide with
a stroke width of not less than 36 inches. The shaft of
the arrow shall be 80 feet long, not less than 18 inches

004 03

Page 7 of 12

or more than 36 inches wide, and shall overlap the open
end of the chevron by 5 feet. The total length of the
arrow is 120 feet (figure 2c).

16. TOLERANCES.

The tolerances for installing the displaced threshold
lights and markings shall be as follows:

a. Equal spacings of light centers +2 inches.

b. Individual lights from the line of lights +2
inches.

c. Line of threshold or runway end lights from
designed locations +3 inches.

d. Angle of line of lights or markings from right
angles to centerline £1 degree.

e. Variation in height of individual lights from
average for line £1 inch.

f. Edges of markings, variation from straight lines
+1 inch per 50 feet.

g. Lengths, spacings, and separation of markings
+6 inches.

h. Aiming of lights +1 degree.
17. EQUIPMENT AND MATERIALS.

The lighting equipment for the displaced thresholds
shall be as shown in table 1 and figures 3, 4, and 5. If
the two additional runway edge lights at the displaced
threshold are needed, they shall be the same type as the
existing runway edge lights but with green filters on the
approach side. The displaced threshold markings shall
be non-retroreflective white except temporary markings
may be of any type of commercial white paint or tape
suitable for the purpose. The paint or tape for
temporary markings should consider color, wearing
ability for the expected period of use, and capability of
being removed easily. Regulations of some states, such
as California, or other authorities may prohibit or
restrict the use of solvent base paints. For white and
yellow markings, this may require using type
TT-P-1952 instead of type TT-P-85 paint. For the
slower drying type TT-P-1952 paint, timing of
application of the retroreflective beads (spheres) may be
required to assure adherence of the beads without
sinking too deeply into the paint.
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TABLE 1. SCHEDULE OF LIGHTING EQUIPMENT AND MATERIALS FOR DISPLACED THRESHOLD
LIGHTS AND MARKINGS

Isolation Transformer

Purpose Lamp Rating FAA Type
Type of Fixture and Type Rating AC150/5345-47
Outboard Displaced Threshold Lights, Elevated, Unidirectional.
FAA-E-982 500W 20A 500W 20/20A or 500W L-830-13
Green Q20/PAR56/1 6.6/20A L-830-12
Inboard Displaced Threshold Lights, Semiflush, Unidirectional, 8.
FAA AC 150/ 200W, 6.6A or two 200W 20/6.6A L-830-7
5345-46, Type L-850E, 150W 6.6A, or
Green Manufacturer 300W 20/6.6A L-830-11
determined.
Runway End Light for Displaced Threshold, Elevated, Bidirectional, 10.
FAA AC 150/5345-46 BY MFR SIZED TO LAMP L-830
L-862E
Red
Runway Edge Light for Displaced Threshold, Elevated, Bidirectional, 0 to 2 and Modify Exiting Lights to Show
Red/White.
FAA AC 150/ 200W, 6.6A, as 200W 20/6.6A L-830-7
5345-46 determined by or
Type L-862 manufacturer. 200W 6.6/6.6A L-830-6

Green/White

Displaced Threshold Markings.

Nonretroreflective yellow, Spec, FED TT-P-85¥ or TT-P-1952, yellow, color FED-STD-595, color chip No. 23538.%

Nonretroreflective white, Spec, FED TT-P-85Y or TT-P-1952, white, color FED-STD-595, color chip No. 17875.Z

Retroreflective white, Spec, FED TT-P-85Y or TT-P-1952, white, color FED-STD-595, color chip No. 17875 with Spec.

FED-TT-B-1325 glass spheres, type |

1
2/

11, gradation A.

Some authorities may prohibit or restrict the use of this type of paint.
Temporary displaced threshold markings may use tape or temporary paint of the required color.
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PAR 56 LAMP

FILTER
IF REQUIRED

TRANSFORMER: 500W, 20/20A, FAA
AC 150/5345-47, TYPE L-830-13

LIGHT: TYPE FAA-E-982, ELEVATED
UNIDIRECTIONAL

LAMP: 500W, 20A, TYPE Q20A/PAR56/1
FILTER: GREEN, TYPE MS24489-2

ISOLATION TRANSFORMER: 500W, 20/20A,
FAA AC 150/5345-47 TYPE L-830-13

OR
500W, 6.6/20A, FAA AC 150/5345-47 TYPE L-830-12

LOCATION OF USE: DISPLACED THRESHOLD
OUTBOARD WING BAR

Figure 3. Typical outboard displaced threshold light FAA-E-982
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LIGHT: INBOARD, SEMIFLUSH UNIDIRECTIONAL
FAA AC 150/5345-46 TYPE L-850E

LAMP: 200W, 6.6A, OR TWO 150W, 6.6A, TYPE AS

SPECIFIED BY MANUFACTURER 1IN
FILTER: GREEN, MAY BE DICHROIC v v
A

ISOLATION TRANSFORMER: 200W, 20/6.6A, FAA AC ' Y
150/535-47 TYPE L-830-7 \ 0.75IN - 1.25 IN
OR == Ir
300W, 20/6.6A, FAA AC 150/5345-47 TYPE L-830-11 -l

12.31 IN DIA.

17.25 IN DIA.

DIMENSIONS ARE FOR REFERENCE ONLY
LOCATION OF USE: INBOARD DISPLACED THRESHOLD

Figure 4. Typical inboard displaced threshold light, type FAA-L-850E
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LIGHT: RUNWAY END ELEVATED,
BIDIRECTIONAL,

L-862E

LAMP: BY MFR

FILTER: RED/RED

ISOLATION TRANSFORMER:

FAA AC 150/5345-47 TYPE L-830 SIZED TO

LAMP

LOCATION OF USE: RUNWAY END
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12"

DIMENSIONS ARE FOR REFERENCE ONLY

Figure 5. Typical runway end light for displaced threshold

18. PHOTOMETRIC REQUIREMENTS.

The displaced threshold lights shall be unidirectional
lights. The axes of the beams shall be directed toward
the approach area parallel to the runway centerline in
azimuth. For elevation of the beam of the outboard
lights, refer to DIMENSIONS, this WP. The color of
the emitted light shall be aviation green in accordance
with ICAO, Annex 14, Vol. 1, App. 1. The intensity of
these lights shall be progressively variable in five steps
of 100, 20, 4, 0.8, and 0.2 percent of the rated intensity
as part of the HIRL power circuit. The intensity-
beamspread of these lights at rated current shall be as
shown in the appropriate FAA AC for the specific
fixture. The average intensity of the main beam shall be
the arithmetic mean of all points inside contour | on the
uniform grid with points not more than