
1. What is a “catenary” power line?

FAA Advisory Circular 70/7460-1M (Nov. 2020), which 
addresses Obstruction Marking and Lighting, defines 
“catenary” as “suspended wires (or lines) kept at a 
defined mechanical tension by supporting structures”. 
Examples of catenary power lines includes lines that 
cross rivers, canyons, and lakes, as well as certain lines 
in proximity to heliports and airports.

2. Why do catenary power lines need lighted 
markers?

The FAA advisory (cited above) calls for marking 
catenary power lines (69 kV or greater) with lighted 
“marker balls”. The goal is to make catenary lines more 
visible to pilots both day and night.

3. Does SpanLite satisfy the FAA advisory?

Yes, SpanLite meets or exceeds the guidelines in the 
FAA advisory for lighting and marking catenary lines 
up to 500 kV and higher.

4. What about other kinds of power lines?

In addition to marking catenary power lines, SpanLite 
is an effective solution for marking nearly any power 
line day and night. SpanLite should be considered 
for any location where pilots might have difficulty 
seeing a power line in their path. (Heliports are a good 
example.) 

5. Can SpanLite be used as a tower light?

Absolutely! Monopoles 150 feet or less often have one 
conductor near the top of the pole. A SpanLite can 
be mounted near the top insulator on the conductor 
and provide the recommended 2-810 FAA LED steady 
red lights. There is no need for a transformer and 
associated electrical systems. This is an ideal solution 
for remote locations, such as Alaska, where solar or 
direct power is not an option. The marker simply lights 
up when attached directly to the live line (minimum 40 
amps).

6. How does SpanLite work?

P&R Tech’s patented flux capacitor and solid state 
regulator built into SpanLite use the electrical field 
generated around the powered line to continuously 
illuminate the two 810 lights at 32.5 candela each. 
SpanLite installs directly on live lines from 15 kV to 
500+ kV and carrying from 40–2,000 Amps. 
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7. What happens if the line suffers an outage or is 
taken out of service?

The FAA acknowledges that lighted markers (which 
include SpanLite) will go dark. Of course, the SpanLite 
marker still marks the line for visibility in daytime. (In 
most cases, tower light systems will also go dark, as 
they too will have lost power.) A minimum current is 
required to power a lighted marker. SpanLite requires 
a minimum of 40 amps to fully illuminate both 810 
obstruction lights to 32.5 candela. (The lights start 
shining at 20 amps.)

8. Which size of SpanLite should I use?

The FAA advisory specifies 36 inch diameter lighted 
markers on “extensive” catenary wires.* “Less 
extensive” wires can use 12, 20, or 24 inch markers. 
(SpanLite is available in 12, 24, and 36 inch models.) 
The distinction between “extensive” and “less 
extensive” is not defined in the FAA advisory. In 
practice, P&R Tech suggests that 36 inch SpanLite 
markers be used only on extensive catenary lines. For 
all other lines, 12 or 24 inch SpanLite markers have a 
lower wind loading profile, weigh less, and cost less. 

*An exception to the 36 inch guideline is allowed for closely spaced lines, such 
as “double bundled” transmission lines. For example, if spacing is 18 inches, a 
12 inch SpanLite can be used as it has a 6 inch radius.

9. How many SpanLite markers will I need?

Lighted markers should be spaced equally along the 
wire at intervals of approximately 200 feet (61 m), or 
a fraction thereof. 25 feet is the maximum allowable 
distance between the highest wire installed with 
marker balls and the highest wire without marker balls. 
(Wire sag or droop will occur due to temperature, wire 
weight, wind, etc.) On less extensive catenary lines the 
FAA may recommend fewer lighted markers.

10. What color markers should I use?

Lighted and unlighted markers should be installed by 
alternating solid-colored markers of aviation orange, 
white, and yellow (with aviation orange at each end). 
For three or fewer markers in a sequence, all markers 
should be aviation orange.

11. Which sections of the FAA advisory specifically  
  apply to lighted markers?

See the next four pages. For the complete advisory, 
visit the SpanLite page at pr-tech.com.
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CHAPTER 10.  MARKING AND LIGHTING OF CATENARY AND CATENARY SUPPORT 
STRUCTURES 

10.1 Purpose. 
This chapter provides guidelines for marking and lighting catenary and catenary support 
structures.  For the purpose of marking and lighting, catenary is defined as suspended 
wires (or lines) kept at a defined mechanical tension by supporting structures.  These 
wires may be either energized or non-energized and are used for transmission, 
distribution, or for other purposes, as defined.  The recommended marking and lighting 
of both the structures and wires provides day and night conspicuity and assists pilots in 
identifying and avoiding catenary wires and associated support structures.  

10.2 Catenary Marking Standards. 
Catenary wires should be marked with lighted or unlighted marker balls to make the 
wires more visible to pilots approaching the hazard.  High-voltage (69 kV or greater) 
transmission lines are typically mounted on large catenary support structures and should 
be fitted with lighted markers to provide sufficient conspicuity in both day and 
nighttime conditions.  Transmission lines that are less than 69 kV are typically mounted 
on smaller catenary support structures and should be fitted with unlighted markers that 
provide daytime conspicuity.  

10.2.1 Catenary Markers. 
Lighted markers provide increased nighttime conspicuity of high-voltage (69 kV or 
greater) transmission line catenary wires.  However, since lighted markers require a 
minimum line load to operate, it should be noted that the lights may not be operational 
under certain transmission system conditions, such as power outages or line 
maintenance.  These lighted markers should be used on transmission line catenary 
wires near airports, heliports, across rivers, canyons, lakes, areas of known risk to 
aviation, etc.  The lighted markers should be manufacturer-certified as (1) recognizable 
from a minimum distance of 4,000 feet (1,219 m) under nighttime conditions, (2) 
minimum VFR conditions, or (3) have a minimum intensity of at least 32.5 candelas.  
The lighting unit should emit a steady-burning red light.  Lighted markers should be 
used on the highest energized line.  If the lighted markers are installed on a line other 
than the highest catenary wire, then the unlighted markers specified in Chapter 3 
paragraph 3.5 should be used in addition to the lighted markers.  The maximum sag 
distance between the line energizing the lighted markers and the highest catenary wire 
above the lighted markers should be no more than 25 feet (7.6 m), and it should not 
violate the sag requirements of the transmission line design.  (See Figure A-5 in 
Appendix A.)  Markers should be distinctively shaped, i.e., spherical or cylindrical, so 
that they are not mistaken for items used to convey other information.  They should be 
visible to a pilot approaching from any direction.  The area in the immediate vicinity of 
the supporting structure’s base should be clear of all items and/or objects of natural 
growth that could interfere with the line-of-sight between a pilot and the structure’s 
markers. 
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10.2.1.1 Size and Color.  
The diameter of the markers (lighted and unlighted) used on extensive 
catenary wires that cross canyons, lakes, rivers, etc., should not be less than 
36 inches (91 cm).  Preferred 20-inch (51-cm) markers, or smaller 12-inch 
(30.48-cm) markers, are permitted on less extensive catenary wires or on 
power lines below 50 feet (15 m) above the ground and within 1,500 feet 
(458 m) of an airport runway end.  Each lighted marker should be a solid 
color; specifically aviation orange, white, or yellow.  For transmission lines 
that are configured in a “double-bundled” arrangement and would typically 
require the larger 36-inch markers, the next smaller size marker may be 
used to prevent the marker from rubbing against the parallel transmission 
line. 

10.2.1.2 Installation. 

1. Spacing.  Lighted markers should be spaced equally along the wire at
intervals of approximately 200 feet (61 m), or a fraction thereof.
Intervals between markers should be less in critical areas near runway
ends, i.e., 30 feet to 50 feet (10 m to 15 m).  If the lighted markers are
installed on a line other than the highest catenary wire, then unlighted
markers specified in Chapter 3 paragraph 3.5 should be used in addition
to the lighted markers.  The maximum distance between the line
energizing the lighted markers and the highest catenary wire above the
line with the lighted markers can be no more than 25 feet (7.62 m), so
long as the requirement does not violate the transmission line design’s
droop requirement.  The lighted markers may be installed alternately
along each wire if the distance between adjacent markers meets the
200-foot (61m) spacing standard.  This method allows the weight and
wind loading factors to be distributed.  (See Figure A-5 in Appendix
A.)

2. Pattern.  An alternating color scheme provides the most conspicuity
against all backgrounds.  Lighted and unlighted markers should be
installed by alternating solid-colored markers of aviation orange, white,
and yellow.  Normally, an orange marker is placed at each end of a line
and the spacing is adjusted [not to exceed 200 feet (61 m)] to
accommodate the rest of the markers.  When less than four markers are
used, they should all be aviation orange.  (See Figure A-5 in Appendix
A).

3. Wire Sag.  Wire sag or droop will occur due to temperature, wire
weight, wind, etc.  Twenty-five (25) feet (7.62 m) is the maximum
allowable distance between the highest wire installed with marker balls
and the highest wire without marker balls, and it should not violate the
transmission line design’s sag requirements.  (See Figure A-5 in
Appendix A.)

4. Adjacent Lines.  Catenary crossings with multiple transmission lines
require appropriate markers when the adjacent catenary structure’s
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outside lines are greater than 200 ft (61 m) away from the center of the 
primary structure.  (See Figure A-2 in Appendix A.)  If the outside lines 
of the adjacent catenary structure are within 200 ft (61m) or less from 
the center of the primary structure, markers are not required on the 
adjacent lines.  (See Figure A-3 in Appendix A.) 
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	The FAA recommends voluntary marking of METs less than 200 feet (61 m) AGL in accordance with marking guidance contained in this advisory circular (AC).  Historically, this guidance has not been applied.  However, the FAA recognizes the need to addres...
	2.7.2 Painting.
	METs should be painted in accordance to the criteria contained in Chapter 3, paragraphs 3.1 through 3.4, specifically, with alternate bands of aviation orange and white paint.  In addition, paragraph 3.5 states that all markings should be replaced whe...
	2.7.3 High-Visibility Sleeves.
	It is recommended that several high-visibility sleeves be installed on the MET’s outer guy wires.  One high-visibility sleeve should be installed on each guy wire, as close to the anchor point as possible, but at a, height well above the crop or veget...
	2.7.4 Spherical Markers.
	It is also recommended that high-visibility aviation orange spherical marker (or cable) balls be attached to the guy wires.  Spherical markers should be installed and displayed in accordance to Chapter 3, paragraph 3.5.  The FAA, however, recognizes v...

	2.8 Obstruction Height Definition Changed to 499 Feet AGL.

	CHAPTER 3.   Marking Guidelines
	3.1 Purpose.
	3.2 Paint Colors.
	3.3 Paint Standards.
	3.3.1 Materials and Application.
	3.3.2 Surfaces not Requiring Paint.
	3.3.3 Skeletal Structures.

	3.4 Paint Patterns.
	3.4.1 Solid Pattern.
	3.4.2 Checkerboard Pattern.
	3.4.3 Size of Patterns.
	3.4.4 Alternate Bands.
	3.4.5 Color Band Characteristics.
	3.4.6 Structures With a Cover or Roof.
	3.4.7 Skeletal Structures Atop Buildings.
	3.4.8 Partial Marking.
	3.4.9 Teardrop Pattern.
	3.4.10 Community Names.
	3.4.11 Exceptions.

	3.5 Unlighted Markers.
	3.5.1 Spherical Markers.
	3.5.2 Flag Markers.

	3.6 Unusual Complexities.
	3.7 Omission or Alternatives to Marking.
	3.7.1 High-Intensity Flashing White Lighting Systems.
	3.7.2 Medium-Intensity Flashing White Lighting Systems.


	CHAPTER 4.   LIGHTING GUIDELINE
	4.1 Purpose.
	4.2 Standards.
	4.3 Lighting Systems.
	4.4 Lighted Spherical Markers.
	4.4.1 Lighted markers are available for increased night conspicuity of high-voltage (69 kV or greater) transmission line catenary wires.  These markers should be used on transmission line catenary wires near airports, heliports, across rivers, canyons...
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	10.1 Purpose.
	10.2 Catenary Marking Standards.
	10.2.1 Catenary Markers.
	Lighted markers provide increased nighttime conspicuity of high-voltage (69 kV or greater) transmission line catenary wires.  However, since lighted markers require a minimum line load to operate, it should be noted that the lights may not be operatio...
	10.2.1.1 Size and Color.
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	10.3 Catenary Lighting Standards.
	10.4 Control Device.
	10.5 Area Surrounding Catenary Wire Support Structures.
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	10.7 Adjacent Catenary Structures.

	CHAPTER 11.   MARKING AND LIGHTING MOORED BALLOONS AND KITES
	11.1 Purpose.
	11.2 Standards.
	11.3 Marking.
	11.4 Purpose.
	11.5 Operational Characteristics.

	CHAPTER 12.   MARKING AND LIGHTING EQUIPMENT AND INFORMATION
	12.1 Purpose.
	12.2 Paint Standard.
	12.2.1 Paint and aviation colors/gloss, referred to in this AC, with the exception of wind turbines, should conform to Federal Standard FED-STD-595.  Wind turbines shall meet the standards in Chapter 13 paragraph 13.4 of this AC.
	12.2.2 Approved colors shall be formulated without using lead, zinc chromate, or other heavy metals to match international aviation orange, white, and yellow, as listed in Table 12-1.  All coatings shall be manufactured and labeled to meet Federal Env...

	12.3 Availability of Specifications.
	12.4 Lights and Associated Equipment.
	12.5 Availability.

	CHAPTER 13.   MARKING AND LIGHTING WIND TURBINES
	13.1 Purpose.
	13.2 General Standards.
	13.3 Wind Turbine Configurations.
	13.4 Marking Standards.
	13.4.1 Wind turbines should be painted white or light grey, as these colors have been shown to be the most effective method for providing daytime conspicuity.  Wind turbine manufacturers typically use a European color-matching system that is referred ...
	13.4.2 In geographic areas that experience lengthy periods of snow cover (i.e., Alaska), and where it is deemed necessary, the mast of the turbine may be painted alternating bands of aviation orange and white to provide additional contrast against the...
	13.4.3 Blades or blade tips shall not be painted or manufactured in colors to camouflage wind turbines with the surrounding terrain.  (See Figure A-25 in Appendix A.)
	13.4.4 For turbines that are constructed with lattice-type masts, the mast structure shall be painted with alternating bands of aviation orange and white, in accordance with Chapter 3.  The turbine’s nacelle and blades shall remain solid white or ligh...

	13.5 Lighting Standards.
	13.5.1 Nighttime wind turbine obstruction lighting should consist of FAA L-864 aviation red flashing, strobe, or pulsed obstruction lights.  Studies have shown that red lights provide the most conspicuity to pilots.
	13.5.2 In most cases, not all wind turbine units within a wind turbine farm need to be lighted.  Obstruction lights should be placed along the perimeter of the wind turbine farm so that there are no unlit separations or gaps more than 1/2 statute mile...
	13.5.3 Any array of flashing, strobe, or pulsed obstruction lighting should be synchronized to flash simultaneously (within ±1/20 second (0.05 second) of each other).
	13.5.4 Should any lighting fixture or the lighting system synchronization fail, a lighting outage report should be prepared in accordance with Chapter 2 paragraph 2.4.
	13.5.5 Light fixtures should be placed as high as possible on the turbine nacelle so they are visible by a pilot approaching from any direction.  (See Figure A-23 in Appendix A.)
	13.5.6 Daytime lighting of wind turbines is not required.  See paragraph 13.4 for daytime marking requirements.
	13.5.7 When developing lighting plans for wind turbine farms, it is best to use an aerial-view map or diagram of the turbine farm to plan the location of the required lighting.  This way, a certain degree of strategy plan can be applied, which, in man...
	13.5.8 For linear turbine configurations, lights should be placed on the turbine positioned at each end of a line or string of turbines.  Lights should also be placed along the line of turbines so that there is no more than a 1/2-sm (2,640-foot (805-m...
	13.5.9 For cluster turbine configurations, a turbine should be selected as a starting point along the outer perimeter of the cluster.  The turbine should be lighted, and a light should be placed on the next turbine along the perimeter of the cluster (...
	13.5.10 For grid turbine configurations, turbines on the corners of the farm should be lit, and then use the same concept for selecting which turbines should be lit as outlined in paragraph 13.5.9.
	13.5.11 Special Considerations.
	13.5.11.1 Occasionally, some wind turbines may be located apart from the main group of turbines.  If one or two wind turbines protrude from the general limits of the turbine farm, these turbines should be lighted in addition to those identified in the...
	13.5.11.2 Additional lighting may be necessary on wind turbines located on the interior of a cluster or grid configuration whose height is 100 feet (30 m) or higher than the other wind turbines located within the farm.


	13.6 Wind Turbines Above 499 Feet.
	13.6.1 For wind turbines with a rotor tip height, while at top dead center, greater than 499 feet (153 m) AGL, but less than 699 feet AGL, the turbines should be lighted in accordance with paragraph 13.5.  In addition to these requirements, the top of...
	13.6.2 The two obstruction lights should be arranged horizontally, positioned on opposite sides of the nacelle, visible to a pilot approaching from any direction, and flash simultaneously.  (See Figure A-23 in Appendix A.)  This lighting configuration...
	13.6.3 In the event one of the two obstruction lights fails, no light failure notification is required; however, the light should be restored to service as soon as possible.
	13.6.4 All turbines within this size category should be illuminated, regardless of their location within a wind turbine farm, and should be configured to flash simultaneously with the other turbines in the same farm.  This requirement ensures the pilo...

	13.7 Wind Turbines at or Above 699 Feet (213 m).
	13.7.1 For wind turbines with a rotor tip height, while at top dead center, at or above 699 feet (213 m) AGL, additional lighting is required.  All wind turbines of this size, regardless of number or configuration should be lighted.
	13.7.2 In addition to the lighting identified in paragraph 13.6, an additional level of lights is required at a point midway between the top of the nacelle and ground level.  The location of the additional lights may be adjusted as necessary to allow ...
	13.7.2.1 The additional level of lights should consist of a minimum of three L-810 flashing red lights configured to flash in unison with the two L-864 red flashing lights located at the top of the nacelle at a rate of 30 fpm (± 3 fpm).  The L-810s sh...
	13.7.2.2 For wind turbine structures with a mast diameter greater than 20 feet (6 m), four L-810 red lights should be used.
	13.7.2.3 All turbines within this size category should be illuminated, regardless of their location within a turbine farm, and should be configured to flash simultaneously with the other turbines in the same farm.  This requirement ensures the pilots ...


	13.8 Lighting of Wind Turbines During Construction Phase.
	13.9 Lighting and Marking of Airborne Wind Turbines.
	13.10 Lighting and Marking of Offshore Wind Turbines.

	CHAPTER 14.   AIRCRAFT DETECTION LIGHTING SYSTEMS
	14.1 Purpose.
	14.2 General Standards.
	14.2.1 The system should be designed with sufficient sensors to provide complete detection coverage for aircraft that enter a three-dimensional volume of airspace, or coverage area, around the obstruction(s) (see Figure A-27 in Appendix A), as follows:
	14.2.2 The ADLS should activate the obstruction lighting system in sufficient time to allow the lights to illuminate and synchronize to flash simultaneously prior to an aircraft penetrating the volume defined above.  The lights should remain on for a ...
	14.2.3 Acceptance of ADLS applications will be on a case-by-case basis and may be modified, adjusted, or denied based on proximity of the obstruction or group of obstructions to airports, low-altitude flight routes, military training areas, or other a...
	14.2.4 Project sponsors requesting ADLS use should include in their application maps or diagrams indicating the location of the proposed sensors, the range of each sensor, and a visual indication showing how each sensor’s detection arc provides the fu...
	14.2.5 Types of ADLS Component or System Failure Events.
	14.2.6 The ADLS’s communication and operational status shall be checked at least once every 24 hours to ensure both are operational.
	14.2.7 The ADLS should be able to detect an aircraft with a cross-sectional area of 1 square meter or more within the volume, as required in subparagraphs 14.2.1 1 and 14.2.1 2.
	14.2.8 Each ADLS installation should maintain a log of activity data for a period of no less than the previous 15 days.  This data should include, but not be limited to, the date, time, duration of all system activations/deactivations, track of aircra...
	14.2.9 Operational Frequencies.

	14.3 Voice/Audio Option.
	14.3.1 ADLS may include an optional voice/audio feature that transmits a low-power, audible warning message to provide pilots additional information on the obstruction they are approaching.
	14.3.2 The audible transmission should be in accordance with appropriate FAA and FCC regulations.
	14.3.3 The audible transmission should be over an aviation frequency licensed by the FCC and authorized under the Code of Federal Regulations Title 47- Part 87.483 (excluding 121.5 MHz).
	Note:  Using air traffic control frequencies in the 117.975-MHz to 137-MHz frequency band is prohibited for this operation.
	14.3.4 The audible message should consist of three quick tones, followed by a verbal message that describes the type of obstruction the system is protecting.  Appropriate terms to be used include tower(s), wind turbine(s), or power line(s).
	14.3.5 The audible message should be repeated three times or until the system determines the aircraft is no longer within the audible warning area defined in the following paragraph.
	14.3.6 The audible message should be considered as a secondary, final warning and should be activated when an aircraft is within 1/2 NM (926 m) horizontally and 500 feet (152 m) vertically of the obstruction.  The use of, or variation to, the audible ...
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