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EXECUTIVE SUMMARY

OCAS, Inc. requests the Commission initiate a rulemaking proceeding to establish a new
Subpart T, Audio Visual Warning Systems (“AVWS?), under Part 87 of its Rules to permit
owners and operators of antenna structures and other air navigation obstacles to secure authority
to operate advanced AVWS stations-as an alternative to the “always-on” antenna structure
lighting typically deployed at antenna structures and other air navigation hazards.

OCAS, Inc. is the initial developer of AVWS technology. It has installed over
40 systems worldwide, presently in Norway, Canada, Germany and the United States
(principally with the Federal Government). The OCAS System (alternatively referred to as
“OCAS®)is designed and engineered to be deployed on or near air navigation obstacles such as
electrical transmission lines, telecommunications towers and wind turbines. The OCAS System
includes a low-powered continuous wave radar operating on frequencies in the 1300-1350 MHz
band, a VHF radio capable of transmitting concurrently on virtually all frequencies in the band
118-136 MHz, and a localized energy supply source that energizes and controls the lighting on
the antenna structure or other air navigation obstacle.

The radar continuously scans for approaching aircraft. OCAS® activates the obstacle
lights as an aircraft enters into the initial zone of the predefined horizontal and vertical perimeter
(“warning zone™), providing a visual warning to the pilot. If the aircraft continues toward the
structure or the wire despite this visual warning and enters the second wamning zone, the VHF
radio transmits an audible warning to the flight crew. No additional equipment is necessary in
the cockpit because the VHF component is a digital synthesized carrier waveform that can

transmit on any or all of the 721 twenty-five (25) kHz channels in the 118-136 MHz band.



The audible warning will interrupt ongoing ground-to-air (and air-to-ground) or air-to-air
transmissions only if the aircraft is close enough to an obstacle for the low-powered VHF signal
to be heard by the pilot. At such times, it is vitally important that the OCAS System interrupt
any ongoing VHF voice transmissions to alert the pilot of imminent danger. The limited output
power and antenna associated with this VHF transmitter ensures that the onboard radios of
aircraft well above or otherwise not on course to collide with the obstacle will not detect the
audible warning.

Proactive AVWS stations are a substantial enhancement to air navigation safety over
passive aviation obstruction warning systems prevalent in the United States. The activated
lighting and audible warning more effectively alert pilots of obstacles as compared to obstacles
equipped with always-on lights. The combined visual-audible warning of OCAS® is comparable
to other air collision avoidance technologies and rail safety collision avoidance systems.

In addition, AVWS technology reduces energy consumption by activating tower lighting on an
“as needed” basis and may enable other potentially significant environmental benefits.

This Petition does not seek additional spectrum for AVWS systems. Instead, this Petition
requests the Commission amend Part 87 of its Rules so that owners and operators of antenna
structures and other air navigation obstacles are eligible to secure AVWS station authorizations
to (1) operate continuous wave, low power radar units operating in the band 1300-1350 MHz as
provided under Subpart Q of Part 87, (2) transmit on VHF ground-to-air and air-to-air
frequencies available under several subparts of Part 87 of the Rules that are used in connection
with flight operations in the vicinity of the navigation obstacle, and (3) clarify that antenna
structures equipped with or supported by AVWS stations are exempt from the continuous

lighting requirements under Section 17.51 of the Commission’s Rules.
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To: The Commission
PETITION FOR RULEMAKING

OCAS, Inc., by its attorneys and pursuant to Section 1.401 of the Commission’s Rules,
hereby requests that the Commission establish a new Subpart T to Part 87 of its Rules in order to
permit the operation of advanced obstacle warning systems for antenna structures and other air
navigation obstacles, such as its Obstacle Collision Avoidance System (“OCAS System” or
“OCAS®™), generally referred to as an Audio Visual Warning System (“AVWS™), to improve air
navigation safety in the United States.

L INTRODUCTION

OCAS, Inc. is based in Vienna, Virginia, and is a wholly-owned subsidiary of OCAS AS,
a privately-held, Norwegian-based company, collectively referred to as “the Company” or
“OCAS.” The Company is dedicated to developing, deploying and supporting the latest
technology in air navigation obstacle warning systems, principally integrated lighting and
audible warning solutions for antenna structures, utility transmission towers, wind turbine farms,
utility transmission wires and other air navigation obstacles. OCAS was founded in 1999 by two
former military pilots, Morten Mork and Rolf Bakken, who were committed to advancing air

navigation obstruction warning technology. The principals’ interest and motivation in improving



air navigation safety stem, in major part, from the number of fatal accidents involving pilots who
were killed in aircraft collisions with power lines and wire crossings. Based on their
understanding of air navigation, aircraft communications and the inherent limits of existing
obstacle marking and lighting systems, OCAS developed its integrated obstacle warning system
that includes both visual and audio warnings as an aircraft approaches an obstacle.
Technologically, OCAS® operates by continuous wave, low power radar, and transmitters
capable of operating on all of the voice frequencies available in the global VHF Aviation band
118-136 MHz.

The Company has achieved substantial success in its initial years of operation. The
Obstacle Collision Avoidance System (alternatively referred to as OCAS®) is successfully
deployed at more than 40 locations throughout the world, principally in Norway, Germany,
Canada and the United States (largely through sales to the Federal Government) and has over
500,000 operational hours. In light of the marketplace acceptance and demand for this
innovative obstacle warning system, OCAS is submitting this Petition for Rulemaking to
establish a new Subpart T to Part 87 of the Commission’s Rules to permit owners and operators
of antenna structures and other air navigation obstacles to secure authority to operate AVWS
stations, more particularly (1) to operate continuous wave, low power radar units operating in the
band 1300-1350 MHz as provided under Subpart Q of Part 87; (2) to transmit audible warnings
on VHF ground-to-air and air-to-air frequencies available under several subparts of Part 87 of the
Rules; and (3) to clarify that the antenna structures equipped with or supported by AVWS
stations are exempt from the continuous lighting requirements under Section 17.51 of the

Commission’s Rules.



IL DISCUSSION
A, Description of the OCAS System

OCAS®isan integrated air hazard notification system that satisfies the applicable air
hazard marking and lighting requirements of the Federal Aviation Administration (“FAA”) and
utilizes radar frequencies and VHF voice frequencies authorized under Part 87 of the
Commission’s Rules. The OCAS System is designed and engineered to be deployed on or near
air navigation obstacles such as electrical transmission wires, telecommunications towers and
wind turbines. Three main units comprise the OCAS System: a low-powered continuous wave
radar, a VHF radio capable of transmitting concurrently on virtually all frequencies in the band
118-136 MHz, which is allocated worldwide for aeronautical mobile requirements, and a
localized energy supply source that energizes and controls the lighting on the structure consistent

with FAA marking and lighting requirements.

The OCAS® radar operates continuously, calculating the location, direction, altitude and
groundspeed of nearby aircraft that enter one of two “warning zones.” Each zone has a
predefined horizontal and vertical perimeter.l With smart antenna arrays, the continuously
operating, low-powered radar” tracks nearby aircraft with software-controlled ray formation and
guidance, accomplished without moving parts and with a very low ray emission in relation to
range capabilities of the system. The radar component relies on state-of-the-art, locally
configurable software with configurable search options. Obstruction lighting is activated when

an aircraft enters into the zone of the predefined horizontal and vertical perimeter. As an aircraft

! The outer perimeters of the warning zones can be increased or decreased depending on the
flight operations in the vicinity of, and the local topography surrounding, the obstacle.

2 The low-powered, continuous wave radar transmits at two watts on frequencies between
1307.5-1342.5 MHz.



enters the first warning zone, the OCAS® activates its UHF Cluster Link Radio to remotely and
simultaneously activate the lights on the tower to provide a visual warning to the pilot. If the
aircraft continues toward the structure despite this visual warning and enters the second Waming
zone, the VHF component of the system transmits an audible warning that is received by the
aircraft’s in-place transceiver alerting the flight crew.’ The VHF component of the OCAS
System is a digital synthesized carrier waveform that can transmit on any or all of the 721
twenty-five (25) kHz channels in the 118-136 MHz band. Though the output power of the VHF
radio is configurable, the proposed maximum is -3 dBm per channel. A centerfed double-dipole
antenna limits the VHF transmission to a practical range of 5 — 7 km horizontal and 6,000 feet
vertical. This radiation pattern ensures that aircraft using generally available aircraft radios and
antennas receive the audible warning when entering the second warning zone.* In other words,
the VHF component transmits a largely horizontal signal and a relatively modest vertical signal,
reaching only aircraft, which based on altitude, speed and direction, are on a course likely to
collide with the obstacle absent a diversion. The modest vertical signal strength minimizes the
potential for reception of OCAS® transmissions by transceivers onboard aircraft flying at
elevations safely above the antenna structure or other obstacles protected by OCAS®. The output
power, radiation pattern and duration of the audible warning transmission may be modified as

required by local topography and man-made obstacles.

A service available to OCAS customers is remote monitoring. Using standard GSM or
CDMA technology, OCAS monitors and confirms the operational status of an OCAS® system,

including the radar component, at least once every 24 hours. OCAS can provide operational

3 More information about the OCAS System is available at http://www.ocasinc.com/.
* The VHF antenna is 2 dBi vertical polarized, coaxial half wave dipole.



status reports directly to the structure owner via SMS or e-mail messages. A series of system
responses are built-in to the OCAS system in the event of component failures. If either the radar
component or the UHF link that activates the lights fails, the structure will be continuously lit
until the system is again functioning properly. If there is a lighting outage at the obstacle, the
audio warning function of OCAS® will remain active, and the OCAS remote monitoring facility
will see an alarm indicating the outage. A Notice to Airmen (“NOTAM”) would be issued
immediately. In addition, OCAS® records each activation of the tower lights and audible
warning attributable to approaching aircraft, documenting the speed, position and size of the
aircraft, among other details, and sends this information to the database maintained by OCAS.}

B. Importance of the Audible Warning

The OCAS audible warning represents a substantial safety enhancement over the passive
marking and lighting associated with legacy “always-on” lighting of structures. These single
sensory warnings are simply not as effective as combined visual-audio warnings. Upon review
of safety data, accident reports and the enhanced effectiveness of combining audio warnings with
visual markers to draw the pilot’s attention, the OCAS founders focused initially on the audible
warning component. As experienced pilots, they understood the reality that air navigation
obstacles equipped only with always-on lighting during daylight and night hours can easily blend
into the horizon observed from the cockpit of an aircraft and that the audible warning is needed

to draw a pilot’s attention to fast approaching air navigation obstacles.

S Safety Study of Wire Strike Devices Installed on Civil and Military Helicopters, Final Report p.
40 (Federal Aviation Administration, Sept. 2008)(available at

http://www.tc.faa.gov/its/worldpac/techrpt/ar0825.pdf) (“FAA Wire Strike Study”) (last visited

Mar. 4, 2010).



Although the audible warning may interrupt an ongoing ground-to-air (and air-to-ground)
or air-to-air transmission, it only does so when the aircraft is in imminent danger of striking an
obstacle if its course is not altered. Furthermore, only if the aircraft is close enough to the
obstacle will the low-powered VHF signal be heard by the pilot. At such times, it is vitally
important that the OCAS System interrupt any ongoing VHF voice transmissions so that the
pilot’s attention can be drawn to its perilous course. Air-to-ground or air-to-air communications
will not be affected by the OCAS System in the absence of imminent danger.

Ungquestionably, OCAS? is a substantial improvement over the passive obstacle marking
and lighting of antenna structures and other air navigation obstacles because it delivers an
enhanced level of safety through audible warnings. The importance of the audible warning was
duly noted several years ago by the Rotorcraft Directorate of the FAA’s Transportation Division
when it observed the inability to secure frequencies on a routine basis for OCAS® is a “SEVERE
limitation” because “for OCAS to have the biggest positive impact on aviation safety the
frequency bands need to be opened up to ensure the greatest opportunity to alerting an
aircraft/pilot they are on a potentially life threatening course and to take appropriate action.”

Audible wamnings are essential elements of other on-board aircraft collision safety
systems. For example, the Traffic Collision Avoidance Systems (“TCAS”) installed onboard

aircraft are capable of providing audio and visual warnings to the flight crew. TCAS is designed

to reduce midair collisions between aircraft by monitoring the airspace around an aircraft for

¢ See, Memorandum from David A. Downey, Manager, FAA Rotorcraft Directorate to Thomas
Toula, Air Transportation Division (August 7, 2007) (emphasis in original) (attached hereto as
Exhibit 1) (“Rotorcraft Memo™). The Rotorcraft Memo continues by noting “the OCAS
system ... was designed to engineer out all of the concerns and shortcomings of the existing
lighting and marking systems in use today. To date, it has found wide acceptance by all
stakeholders in the wire and obstruction marking initiative as a replacement technology to
existing systems.”



other nearby aircraft that are equipped with a TCAS transponder. If such other aircraft is
detected as being too close, TCAS sends an audio wamning to the flight crew.” The Terrain
Awareness and Warning System (“TAWS”) monitors the position and altitude of the aircraft
using GPS technology and relies on a digital elevation database to determine if the location and
altitude of the aircraft place it in danger of colliding with nearby terrain. TAWS also provides an
audible warning to the flight crew if a collision is likely.

An auditory warning is also mandatory in advanced warning systems being deployed
pursuant to the Rail Safety Improvement Act of 2008 (PL 110-432).2 This law requires all Class
I freight rail carriers and any entity providing regularly scheduled intercity or commuter rail
passenger transportation to implement positive train control (“PTC”) technology systems by
December 31, 2015. PTC technology uses advanced wireless communications technology to
transmit train movement information between locomotives and a network operations center. In a
typical PTC system, if a locomotive’s speed exceeds the applicable limit, the network control
center transmits to engineers in the locomotive both an audiple alert and a visible warning
(displayed on the locomotive’s control panel).’

C. Trends In Aircraft-Obstacle Collisions, Growth in Aviation and Projected

Construction of Air Navigation Obstacles Support Adoption of the Proposed Rule
Amendments

In January 2009, OCAS personnel secured the assistance of National Transportation

Safety Board (“NTSB”) staff in querying the NTSB’s aviation accident database for the period

7 Unlike the TCAS and TAWS systems, the OCAS System does not require the installation of
any additional equipment onboard the aircraft.

§ See Rail Safety Improvement Act, 122 Stat. 4848 (Oct. 16, 2008).

? See BNSF Railway, "Positive Train Control Video Shows how BNSF’s Electronic Train

Management System works", available online at http://www bnsf.com/media/etms video.html
(last visited Mar. 4, 2010).






